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Abstract

This study examined the role of source credibility in the validation of factual information
embedded in short narratives. In a self-paced reading experiment, we tested the assumption that
the degree of (im-)plausibility determines the extent that source credibility affects validation
during comprehension. We used reading times of target and spillover sentences and plausibility
judgments as indicators of validation. Participants read stories with a high- vs. low-credible
person (expert vs. non-expert) who made plausible, somewhat implausible, or highly
implausible assertions. Reading times increased and plausibility judgments varied as a function
of knowledge consistency, decreasing from knowledge-consistent to implausible to knowledge-
inconsistent items. Moreover, interactions of source credibility and plausibility were found for
reading times of spillover sentences and plausibility judgements, indicating that source
credibility and plausibility are jointly considered in validation. High-credible sources mitigated
the perceived implausibility of somewhat implausible sentences but exacerbated the perceived
implausibility of highly implausible information. A corresponding interactive pattern was found
for the reading times of the spillover sentences. Thus, implicit and explicit indicators provided
converging evidence that the modulating role of source credibility in validation depends on the
degree of implausibility.

Keywords: Validation, Plausibility, Sourcing, Credibility, Text Comprehension
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The Role of Source Credibility in the Validation of Information Depends on the Degree of
(Im-)plausibility
A growing body of research has shown that text comprehension entails the validation

of text information, that is, (implicit) judgments of its truth or falsity, as an integral
component of situation model construction and updating (e.g., Cook & O’Brien, 2014;
O’Brien & Cook, 2016a; 2016b; Richter et al., 2009; Singer, 2013). Yet, a dearth of research
exists on conditions that affect validation. One active area of research is concerned with how
world knowledge and contextual information are used in validation (e.g., Isberner & Richter,
2014; van Moort, Koornneef & van den Broek, 2018; 2020; Walsh et al., 2018; Williams et
al., 2018). Source credibility is a particular type of contextual information that bears a strong
conceptual relationship to the validity of information and might thus be especially relevant for
validation. In particular, information on the credibility of a source might be used by the reader
to decide whether the information provided by the source is believable or not. Recent research
indicates an interactive relationship of source credibility and the plausibility of information.
The bottom line of this research is that validation seems to rely primarily on the fit between
text information and the world knowledge that readers activate during comprehension, but
source credibility can exert an additional modulating influence (e.g., Braasch et al., 2012; Foy
etal., 2017, Wertgen & Richter, 2020). Nevertheless, the underlying cognitive mechanisms
are still unclear because the interactive patterns differ across experiments. A key to a better
theoretical understanding of how exactly source information is used in validation might be to
investigate the degree of (im-)plausibility of text information. In other words, the size and the
direction of the modulating effect of source credibility might depend on the extent that the
information is (im-)plausible. To test this assumption, we manipulated plausibility gradually

by extending the experimental design used by Wertgen and Richter (2020) with an additional
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intermediate level of plausibility between plausible (world-knowledge consistent) and highly
implausible (world-knowledge inconsistent) information.

In the following review, we will briefly discuss research on validation during
comprehension and review studies that have examined the role of source credibility in text
comprehension. We will then discuss the small body of studies that have examined combined
effects of plausibility and source credibility. The discussion of this research will provide the
background to justify the focal assumption that the role of source credibility in validation
depends on the degree of (im-)plausibility.

Validation as Implicit Assessment of Plausibility

A considerable body of research indicates that readers use their world knowledge and
contextual information to routinely evaluate the plausibility of text information, a process that
has been coined validation (O’Brien & Cook, 2016a; 2016b; Richter, 2015; Singer, 2013;
2019). In this context, plausibility can be defined as the “acceptability or likelihood of a
situation or a sentence describing it” (Matsuki et al., 2011, p. 926). Experiments with reaction
times based on the epistemic Stroop paradigm in which false, belief-inconsistent, or
implausible statements slow down affirmative responses in an unrelated task provide strong
evidence for routine validation with various types of linguistic and audio-visual stimuli (e.g.,
Gilead et al., 2019; Isberner & Richter, 2013, 2014; Piest et al., 2018; Richter et al., 2009).
Further corroborating evidence for routine validation as an integral part of text comprehension
stems from experiments based on a wide range of methods such as eye tracking (e.g., Matsuki
etal., 2011), event-related potential data (e.g., Ferretti et al., 2008), and reading times (e.g.,
Cook & O’Brien, 2014; for an overview, see Isberner & Richter, 2014). For example, a
typical finding from reading time experiments based on the so-called inconsistency paradigm
is a slowdown for target sentences that are inconsistent with information provided earlier in
the text (e.g., O’Brien et al., 1998) or that are inconsistent with world knowledge (e.g., Rapp,

2008).



SOURCE CREDIBILITY AND VALIDATION 5)

The Resonance-Integration-Validation Model (RI-Val) proposed by O’Brien and Cook
(2016a; 2016b) contains the assumption that resonance (activation), integration, and
validation of information are three passive processes that, once started, run to completion.
Text information provides cues that activate knowledge in a resonance-like process (R; Myers
& O’Brien, 1998; O’Brien & Myers, 1999). This information is linked with content in active
memory (1) based on conceptual overlap. These linkages are then validated against
information in active memory (Val). Once a certain degree of coherence is matched, the
reader continues reading. All three processes, resonance, integration, and validation can
influence comprehension. The RI-Val Model also contains the temporal assumption that
resonance, integration, and validation overlap but start successively (in a cascade-like style).
Depending on readers’ coherence threshold, which may vary according to their standards of
coherence (van den Broek et al., 1995; 2011), validation may run to completion after the
reader has moved on in the text. If that is the case, validation effects may not occur during
reading the sentence whose contents are validated but during reading subsequent sentences.
Actually, in reading time studies based on the inconsistency paradigm, information that is
inconsistent with previous text or world knowledge slows down reading not so much on the
implausible sentence but on the subsequent (“spillover”) sentence (Cook & O’Brien, 2014;
O’Brien & Cook, 2016a; 2016b).

Evaluation of Source Credibility

Research on source credibility usually focuses on expertise or trustworthiness as the
two major dimensions of source credibility (Lombardi et al., 2014; Self, 2009). In the present
research, we focused on the expertise dimension, which refers to “the extent to which a
speaker is received to be capable of making correct assertions” (Pornpitakpan, 2004, p. 244).
The effects of source credibility have mainly been investigated in multiple text
comprehension. In multiple text reading situations, readers must integrate information from

multiple texts from different perspectives on a specific topic (e.g., scientific texts about
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vaccines). Ideally, readers build a mental representation that includes an integrated mental
model and an intertext model of the texts (Perfetti et al., 1999). The intertext model represents
source characteristics of texts (e.g., text type, author, language style) and the argumentative
relationship between documents (e.g., “Text A supports Text B; opposes Text C”). Thus,
source features and evaluations of source credibility based on these features can help readers
make sense of multiple texts with conflicting information. Extant research shows that
engaging more in processing source features, such as evaluating texts for trustworthiness
based on source information, may improve multiple text comprehension (e.g., Braten et al.,
2009; Goldman et al., 2012; Wiley et al., 2009; Wineburg, 1991).
Evidence for an Interplay of Plausibility and Source Information during
Comprehension

To our knowledge, only few studies have investigated the combined effects of source
credibility and plausibility on validation and comprehension. The discrepancy-induced source
comprehension (D-1SC) model assumes that when readers encounter discrepant (i.e.,
inconsistent) text information, they shift their attentional resources to sources and their
characteristics, possibly in an attempt to resolve the discrepancy. Preliminary evidence for
this assumption stems from the experiments by Braasch et al. (2012) and other research
associated with the D-1SC model (for an overview see Braasch & Braten, 2017). Readers
showed better memory for discrepant text versions, fixated on source information more, and
spent more time on source information. Although the D-1SC assumption holds that the
detection of inconsistencies, which may be construed as the outcome of validation processes,
intensifies sourcing during moment-by-moment processing, it does not specify how source
information, in turn, affects the validation of text information. To our knowledge, Foy et al.
(2017) conducted the first study to examine this question by investigating in reading time
experiments with short narratives how trustworthy or untrustworthy sources affect the

validation of implausible (e.g., seeing wolves in the backyard at a party) and plausible (e.g.,
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seeing that it rains outside at a party) assertions. Participants were not able to determine the
truth status of these assertions as they referred to events in the story world. However, the
assertions were implausible (the described events unlikely) or plausible (the described events
likely) according to general world knowledge. Foy et al. found that implausible assertions
were read faster when they came from trustworthy sources. However, there was no effect of
source credibility on plausible assertions. Their experiments show that plausibility and source
credibility each affect validation with stronger effects exerted by plausibility. Wertgen and
Richter (2020) followed a similar approach by collecting reading times and explicit
plausibility judgments to examine joint effects of plausibility and source credibility (high vs.
low-expertise sources) on validation. Unlike Foy et al., however, Wertgen and Richter used
target sentences that were clearly consistent (e.g., Jupiter is the biggest planet in the Solar
System) or inconsistent (e.g., The sun is the biggest planet in the Solar System) with general
world knowledge and could thus be accepted or rejected based on activated knowledge. They
found that credible sources slowed down the reading of world-knowledge inconsistent
sentences and lowered their plausibility of world-knowledge inconsistent sentences. A
possible explanation for the divergent effects of source credibility in the experiments by Foy
et al. and Wertgen and Richter might lie in the degree of implausibility of information. This
idea is elaborated in the following section.
The Role of Source Credibility Possibly Depends on the Degree of (Im-)Plausibility

We start from the general assumption that source credibility as contextual information
and plausibility are jointly considered in validation processes. However, world knowledge
dominates the validation process in most cases, whereas source credibility only modulates it,
and the direction of these modulatory effects depends on the degree of implausibility. Social
judgment theory (e.g., Sherif et al., 1965; Sherif & Sherif, 1967) provides a framework to
conceptualize the differential effects of source credibility depending on the degree of (im-

)plausibility. According to social judgment theory, judgements of belief-relevant information
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occur on a continuum with latitudes of acceptance, rejection and noncommitment. Plausibility
varies along such a continuum (Isberner & Richter, 2014). Analogous to the notion of
latitudes of acceptance, rejection, and noncommitment in social judgment theory, we assume
that the influence of source credibility depends on the degree of
(im-)plausibility. When an assertion in a text is clearly consistent with accessible world
knowledge, this knowledge should dominate validation, and the influence of source credibility
should be minimized (comparable to the latitude of acceptance). With decreasing plausibility,
the impact of source credibility should increase. Thus, source credibility should mitigate the
implausibility of text information that readers cannot clearly reject or accept (comparable to
the latitude of noncommitment) but only until a certain degree of implausibility is reached. If
the information is clearly false (i.e., highly implausible), the effect of source credibility flips.
In that case, a high-credible source creates a mismatch between source credibility and the
false information, increasing the disruptive effect of the inconsistency during comprehension.
Rationale of the Present Experiment

The present research tested the assumption whether the degree of (im-)plausibility
affects how source credibility is considered in validation during comprehension. To this end,
we extended the experimental design used by Wertgen and Richter (2020) by adding a level
of plausibility that is between extreme points of plausibility. We used sentences that were
highly plausible (world-knowledge consistent), somewhat implausible and highly implausible
(clearly world-knowledge inconsistent). These sentences were embedded in short stories and
stated by a person described as a source with a high or low level of expertise. This method
made it possible to investigate the relationship between plausibility and source credibility for
validation as a continuum. We included online measures (reading times) and explicit
measures (plausibility judgments) to investigate possible convergences and divergences in
moment-to-moment processes during reading and more global judgments after reading (Rapp

& Mensink, 2011).
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For target sentences, we expected readers to process plausible sentences faster than
sentences that are somewhat implausible or highly implausible. Additionally, we expected
readers to process somewhat implausible sentences faster than highly implausible sentences
(Hypothesis 1a). More importantly, we expected source credibility and plausibility to interact
(Hypothesis 2a). Somewhat implausible sentences by high-expertise sources should lead to
faster reading times compared with low-expertise sources. With increasing implausibility, we
expected the pattern to flip, that is, longer reading times for highly implausible sentences
asserted by a high-expertise source compared with low expertise sources. Reading times of
plausible sentences should be unaffected by source credibility. Thus, we expected world
knowledge to dominate validation in assertions that were close to the endpoints of the
plausibility continuum and source information to exert an effect in assertions that readers
cannot clearly reject or accept.

In line with the temporal assumptions of the RI-Val model (O’Brien & Cook, 20164a;
2016b), the expected effects on target sentences should also be revealed and might even be
more pronounced on the subsequent (i.e., spillover) sentences. Thus, we expected reading
times of spillover sentences to increase with decreasing plausibility (Hypothesis 1b). We also
expected plausibility and source credibility to interact, with longer reading times for a high-
expertise vs. a low-expertise source in highly implausible sentences and the reverse pattern in
somewhat implausible sentences (Hypothesis 2b).

For plausibility ratings, we expected a decline in plausibility ratings from plausible
sentences to somewhat implausible sentences to highly implausible sentences (Hypothesis
1c), mirroring the Hypotheses 1a and 1b. Moreover, we expected plausibility and source
credibility to interact on plausibility ratings. For highly implausible sentences, a low-expertise
source should lead to higher plausibility ratings than a high-expertise source, whereas the
opposite pattern should occur for somewhat implausible sentences (Hypothesis 3).

Method
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Participants

Ninety-nine participants with an average age of 24.40 years (SD = 8.14 years)
participated in the experiment. Most participants were female (80%) and university students
(89%). On average, the university students had completed 2.93 semesters (SD = 2.66). The
data from six participants who spoke a first language other than German were excluded from
the analyses. Thirty-two participants received study credit and 67 participants received a
monetary compensation (11 Euros).
Material

The experimental materials were 36 eight-sentence short stories (number of words: M
= 100.66, SD = 12.75) that were based on the materials developed by Wertgen and Richter
(2020) and extended by five newly developed stories. The stories described everyday
situations (e.g., vacations, restaurant visits). The third sentence described the protagonist
either as a source with high or low credibility (person with high vs. low expertise in a certain
field, e.g., a physics professor vs. a hairdresser apprentice making a statement about theory of
relativity). The sixth (target) sentence was an assertion made by the protagonist in direct
speech. This assertion was plausible (i.e., consistent with world knowledge), somewhat
implausible, or highly implausible (see Table 1 for an example story) and matched the field of
expertise mentioned in the description of the protagonist. The three categories of assertions in
the target sentences were based on the general knowledge norms reported by Nelson and
Narens (1980). Tauber et al. (2013) updated these norms and presented a table with the most
frequent false responses. Based on this table, materials in the somewhat implausible condition
corresponded to inaccurate statements that were provided by 6 to 65% of respondents as
answers to knowledge questions with constructed responses.

The experimental stories had an average Flesch score (Flesch, 1948, German
adaptation by Amstad, 1978) of 56.46 (SD = 5.84) which translates to “demanding” or “fairly

difficult” to read. Moreover, 36 plausible filler stories were used (20 adapted and translated
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from Foy et al., 2017). The filler stories were eight sentences long and were linguistically
similar to and covered topics comparable to the experimental stories. However, the filler
stories contained no cues to the protagonist’s expertise and no direct speech.
Norming Study

A norming study was conducted with the experimental texts to confirm that the story
versions differed in perceived credibility between the two sources and in perceived
plausibility between the degrees of plausibility. The 48 participants were mostly female (88%)
and undergraduates from the University of Wirzburg. The average age was 23.38 years (SD =
6.27 years). They were compensated with 5 Euros. Participants read the 36 stories in a
randomized order and rated the plausibility of the assertions (1 = “very implausible” to 7 =
“very plausible™) and the credibility of the source (1 = “not credible at all” to 7 = “very
credible™) with respect to the field of expertise associated with the assertion. Presentation of
story versions and the order of the two rating tasks were counterbalanced across participants.
High-expertise sources received higher source credibility ratings (M = 4.50, SE = 0.12) than
low-expertise sources (M = 3.12, SE = 0.12), B = 0.69, t(1641) = 15.43, p <.001, d = 0.70.
For plausibility ratings, we found the expected monotonic decline from plausible over
somewhat implausible to highly implausible assertions. Plausible assertions (M = 5.23, SE =
0.11) were judged as more plausible as somewhat implausible assertions (M = 3.76, SE =
0.11), 1(1634) = 13.61, p <.001, d = 0.77, and somewhat implausible assertions were judged
as more plausible compared with highly implausible assertions (M = 2.47, SE = 0.11), t(1636)
=11.98, p <.001, d = 0.68. These findings suggest that the manipulation of plausibility and
source credibility was successful.
Design

The design was a 2 (source credibility: high expertise vs. low expertise) x 3
(plausibility: plausible vs. somewhat implausible vs. highly implausible) within-subjects

design. Each participant read one version of every story. The assignment of stories to
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experimental conditions across participants was counterbalanced across participants.
Participants read the stories in a randomised order.
Procedure

For the most part, the procedure was identical to Wertgen and Richter (2020). The
experiment took place on two appointments in order to mitigate fatigue and order effects,
which were 4.22 (SD = 3.83) days apart on average. Participants read all 72 stories
(experimental stories plus filler stories) on a computer screen in a self-paced fashion (sentence
by sentence) at the first appointment. Participants were instructed to read the stories for
comprehension and to answer questions about the story after some of the stories. A fixation
cross was displayed at the location of the first word for 500 ms. Participants could advance to
the next sentence by pressing a key. Practice trials were included at the beginning to
familiarize participants with the self-paced reading method. Letters in all sentences except the
currently read one were masked with an ‘x’. After every filler story, participants responded to
a yes/no comprehension question. At the second appointment, participants were given a
definition of plausibility (“Plausibility describes how likely we think it is that an assertion is
true or that the described situation actually took place™) and instructed to read the stories
again in a self-paced fashion. Participants were asked to judge the plausibility of the target
sentence on a scale from 1 (= “not plausible at all”) to 7 (= “very plausible)”. Subsequently,
participants judged for each assertion whether the assertion is true or false and their
confidence in their decision on a scale from 1 (= “not confident at all”’) to 7 (= “very
confident”). This measure was included as a manipulation check for the plausibility
manipulation and will be referred to as general knowledge test. The experiment lasted 64.87
min (SD = 21.57) on average.

Results
Reading times and plausibility ratings were analyzed with linear mixed models with

random effects (random intercepts) of participants and stories (Baayen et al., 2008). The
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models were estimated with the Imer function of the R package Ime4 version 1.1.-23 (Bates et
al., 2015). The emmeans function in the Ismeans package (Lenth, 2016) was used for follow-
up tests and to derive model-based estimates of condition means and the associated standard
errors. The Type-I-Error probability was set at .05 (two-tailed) in all significance tests. All
factors were effect-coded, and their main effects and the interaction were entered as fixed
effects in the model. Sources with high credibility (high expertise) were coded as 1, and
sources with low credibility (low expertise) were coded as -1. For plausibility, two effect-
coded contrasts were constructed. In the first contrast, plausible assertions were coded as 1,
highly implausible assertions were coded as -1, and somewhat implausible assertions were
coded as 0. In the second contrast, plausible assertions were coded as 1, somewhat
implausible assertions were coded as -1, and highly implausible assertions were coded as 0.
For analyses of reading times, sentence length and the position of the story in the experiment
were entered in the model as centred predictors (fixed effects). One story version was
excluded from all analyses because of a programming error (15 data points overall). In the
reading times, we examined processing effects on a millisecond level. Therefore, data from
six non-native speakers and three participants with low performance on comprehension
questions (less than 80% correct) were excluded (276 data points, or 8.3% of data of target
and spillover sentences) for reading times analyses because reading times were higher on
average compared to native speakers and participants with satisfying performance on
comprehension questions. Reading times lower than 500ms per sentence were excluded from
the analysis (6 data points, or 0.2% of data for target sentences; 8 data points, or 0.2% of data
for spillover sentences). Distributions of reading times normally have a positive skewness
with extreme outliers in the right tail of the distribution (e.g., Ratcliff, 1993). To account for
this characteristic while not excluding too much data, we excluded reading times that deviated
more than 2 SD from the participant mean or the item mean from the analysis (247 data

points, or 7.4% of data for target sentences; 217 data points, or 6.5% of data for spillover
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sentences). After data trimming, reading times were only moderately skewed (0.87 for target
sentences, 0.81 for spillover sentences). The final sample for the reading time analysis
consisted of 90 participants with a mean accuracy of 91.62% (SD = 4.91) on the
comprehension questions. See Table Al for descriptive statistics of all dependent variables.

A separate analysis of plausibility judgments without data from non-native participants
and from participants with a low performance on comprehension questions (parallel to the
exclusion criteria for the reading time data) elicited no substantial differences in results. Thus,
we excluded no data for the analysis of plausibility judgements.

We estimated linear mixed models with all predictors (full model) and compared them
to reduced models to test the fixed effects of the main effect of plausibility and the interaction
effect. These tests were based on differences in deviances (which follow a y? distribution)
between the models for target and spillover sentences and for plausibility ratings.

Moreover, we estimated effect sizes (Cohen's d) for differences in condition means
based on the approximate formula proposed by Westfall et al. (2014) for linear mixed models
with contrast-coding and one degree-of-freedom tests (see also Judd et al., 2017). We also
conducted a post-hoc sensitivity analysis of the effects based on the method proposed by
Westfall et al. (2014), as implemented in the accompanying web-based app

(https://jakewestfall.shinyapps.io/crossedpower/). For the sensitivity analysis, we used the

smallest effect size found (d = -0.10) and the corresponding variance components of the
random effect of participants (0.37), the random effect of stories (0.08) and the residual
variance (0.55) taken from the corresponding linear mixed model. All other variance
components were assumed to be 0 since the random intercept of participants and stories were
the only random effects in the model. With our sample size of 90 participants and 36 stories,
we estimated a post-hoc sensitivity (1-p) of .99.

Reading Time for Target Sentences


https://jakewestfall.shinyapps.io/crossedpower/

SOURCE CREDIBILITY AND VALIDATION 15

Table 2 provides estimates and significance tests of the fixed effects in the model for
the reading time of target sentences. The sentence length and the position of the story in the
experiment had a significant effect on reading times. Longer target sentences led to longer
reading times. More time was needed to read target sentences presented in stories appearing
earlier in the course of the experiment.

As expected in Hypothesis 1a, we found a strong main effect of plausibility, ¥3(2) =
56.34, p <.001. Participants read plausible sentences (M = 3811 ms, SE = 113 ms) faster than
somewhat implausible sentences (M = 4020 ms, SE = 113 ms), t(2670) =-4.37. p =<.001, d
=-0.15. They also read somewhat implausible sentences faster than highly implausible
sentences, t(2684) = -3.14, p =.002, d = -0.11. However, no interaction effect of plausibility
and source credibility emerged, ¥3(2) = 1.06, p = .589 (Figure 1). Thus, Hypothesis 2a was not
supported. Instead, the lack of evidence for an influence of source credibility on the reading
times for the target sentence suggests a dominating role of world knowledge for initial
validation processes.

Reading Time for Spillover Sentences

Table 3 provides estimates and significance tests of the fixed effect in the model for
reading times of the spillover sentences. We found significant main effects of sentence length
and item position. Longer spillover sentences led to longer reading times. Stories presented
later in the experiment led to faster reading times.

As expected in Hypothesis 1b, the analysis revealed again a main effect of plausibility,
v?(2) = 12.76, p = .002. Sentences subsequent to plausible target sentences (M = 2613 ms, SE
= 68.40 ms) were read significantly faster than sentences subsequent to highly implausible
target sentences (M = 2715 ms, SE = 68.50 ms), t(2675) = -3.56, p <.001, d =-0.12.
However, no significant difference was found between sentences subsequent to a plausible
target sentence and sentences subsequent to a somewhat implausible target sentence, t(2677)

=-1.56, p = .120.
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The main effect was qualified by an interaction effect of source credibility and
plausibility, ¥3(2) = 10.09, p = .006. The pattern of the interaction is displayed in Figure 2. A
somewhat implausible spillover sentence was read faster when it was combined with a high-
expertise source (M = 2614, SE = 71.30) compared to a low-expertise source (M = 2701, SE =
71.40), t(2675) = -2.14, p = .033, d = -0.10. This pattern flipped on highly implausible
sentences. That is, high-expertise sources lead to longer reading times in spillover sentences
subsequent to highly implausible sentences (M = 2763, SE = 71.20) compared with low-
expertise sources (M = 2667, SE = 71.70), t(2676) = 2.35, p =.019, d = 0.11. Thus,
Hypothesis 2b, regarding the modulating role of source credibility for the validation of
somewhat implausible and highly implausible information, was supported.

Plausibility Ratings

Table 4 provides estimates and significance tests of the fixed effects for the
plausibility ratings. Plausibility ratings were available from 99 participants. Models that
controlled for item position and the difference in days between the two appointments as
centred metric predictors did not elicit substantial differences in results. Therefore, these two
control variables were not included in the analyses.

As predicted in Hypothesis 1c, we found a strong main effect of plausibility, ¥3(2) =
1778.70, p < .001. As expected, perceived plausibility declined from plausible (M = 5.58, SE
= 0.08) to somewhat implausible assertions (M = 3.62, SE = 0.08), t(3411.60) = 27.45, p <
.001, d = 1.08, and from somewhat implausible to highly implausible assertions (M = 2.13, SE
=0.08), t(34113.38) = 20.74, p < .001, d = 0.82. Moreover, there was a significant interaction
effect, y3(2) = 25.10, p <. 001 (Figure 3). In line with Hypothesis 3, a plausible statement by a
high-expertise source (M = 5.75, SE = 0.10) was judged as more plausible than the same
statement coming from a low-expertise source (M =5.40, SE = 0.10), t(3413) =3.51.p =
.006, d = 0.20. In contrast, a high-expertise source making a highly implausible assertion (M =

1.96, SE = 0.10) lowered the plausibility compared with a low-expertise source (M = 2.30, SE
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=0.10), t(3417) =-3.39. p =.009, d = -0.19. However, Hypothesis 3 was not completely
supported because there was no significant difference between somewhat implausible
assertions by a high-expertise source (M = 3.69, SE = 0.10) compared with a low-expertise
source (M = 3.54, SE = 0.10), t(3413) = 1.53. p = .646.

In sum, the findings for plausibility ratings show again that world knowledge is the
primary source for validation, but source credibility can affect validation as well.
Unexpectedly, we found no effect of source credibility on somewhat implausible sentences.
Readers apparently neglected source information in the explicit judgments of somewhat
implausible sentences.

Accuracy and Confidence in the General Knowledge Test

Participants recognized false and correct world-knowledge facts with an average
accuracy of 81% (SD = 39%). The individual accuracy ranged from 58% to 97%. Nine
participants had an accuracy of less than 70%. Analyses that excluded these nine participants
did not substantially change the effects relevant for the hypotheses. Therefore, data from these
participants remained in the data file. Accuracies and confidence judgments differed between
plausibility levels. On average, accuracy for plausible facts was 87% (SD = 32%), 63% (SD =
48%) for somewhat implausible facts, and 94% (SD = 24%) for highly implausible facts. The
confidence judgements mirrored this pattern (plausible: M = 5.00, SD = 1.36; somewhat
implausible: M = 4.25, SD = 1.58; highly implausible: M = 5.35, SD = 1.22). This pattern of
results suggests that the manipulation of plausibility was successful, with high accuracy and
confidence for facts close to the endpoints of the plausibility continuum and only low
accuracy (slightly above chance level) and lower confidence for somewhat implausible facts.

Discussion

The present experiment tested the assumption that the degree of (im-)plausibility

affects the extent that source credibility is considered in validation during comprehension. We

used reading times of target and spillover sentences as an implicit online-measure of
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validation and plausibility ratings as an explicit offline-measure. Two major findings
emerged. First, we found strong plausibility effects on reading times for target and spillover
sentences and on the plausibility ratings (supporting Hypotheses 1a, 1b, and 1c). In line with
numerous reading time studies based on the contradiction paradigm (e.g., Cook & Guéraud,
2014; see Cook & O’Brien, 2014, for an overview) and many other experiments on the role of
plausibility in comprehension (e.g., Isberner & Richter, 2014), consistency with world-
knowledge seems to have dominated validation, from the early phases of processing to
explicit judgments of plausibility.

Second, in line with our main guiding assumption, we also found evidence for a
modulating role of source credibility on implicit and explicit validation. We expected high-
credible sources to increase the perceived plausibility of somewhat implausible text
information whose veracity was difficult to determine based on participants’ world knowledge
but also to increase the perceived implausibility of highly implausible sentences whose falsity
was easy to determine based on their world knowledge. No evidence was found for such an
interaction of plausibility and source credibility on reading times for the target sentence
(Hypothesis 2a). However, the expected pattern was found for the spillover sentences
(Hypothesis 2b). The reading of somewhat implausible spillover sentences stated by a high-
credible source was faster compared with the same sentences stated by a low-credible source.
This effect flipped in spillover sentences subsequent to highly implausible sentences, which
were read more slowly when the highly implausible assertions came from high-credible
sources compared with low-credible sources. In sum, these results suggest that source
credibility might not affect the immediate phases of processing a statement but that it takes
effect after a delay — even though the simple main effects indicate that the modulating effect
of source information is rather small, compared to the strong main effect of plausibility.

The temporal pattern of the reading-time effects is interpretable in the light of general

assumptions about the competition of world knowledge and contextual information for
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activation, integration, and validation. A growing consensus is that general world knowledge
(knowledge-based validation) is the primary criterion for validation and therefore will
dominate initial processing (e.g., Cook & Gueraud, 2005), but contextual information can also
influence validation and comprehension (text-based validation). Note, however, that in some
instances source information can be the primary criterion for assessing the plausibility or
believability of information as evidence from studies on multiple text comprehension in
novices vs. experts suggests (e.g., Rouet et al., 1997; Wineburg, 1991). A growing body of
research sheds light on the relative importance of both types of information. For example,
evidence from eye movements (van Moort, Koornneef & van den Broek, 2020) and
neuroimaging (van Moort, Jolles, et al., 2020) indicates distinct time courses for knowledge-
based and text-based validation. Among other findings, van Moort, Kornneef and van den
Broek (2020) found stronger disruptive effects of inconsistencies based on world knowledge
compared to contextual contradictions. As such, the strong effect of plausibility on target
sentences found in the present experiment might be interpreted as further evidence for the
dominating role of world knowledge in the initial validation of information. The pattern of
effects is also in line with the temporal assumptions of the RI-Val model by which validation
overlaps with integration but starts and runs to completion later, possibly after readers have
moved on to the next sentence (Cook & O’Brien, 2014; O’Brien & Cook, 2016a; 2016b).

The direction of the effect of source credibility on the spillover sentences also differed
between somewhat implausible and highly implausible sentences (as predicted in Hypothesis
2b). In somewhat implausible sentences, source credibility is informative because validation
cannot lead to a conclusive outcome based on world knowledge alone. Therefore, high-
credible sources can affect validation by mitigating the disruptive effect of implausible
information during reading. Highly implausible sentences, in contrast, can be validated based
only on world knowledge. In such sentences, a high-credible source is at odds with the

outcome of the knowledge-based validation process, increasing to the disruption of the
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reading process. The differential effects of source credibility for somewhat implausible and
highly implausible sentences can be explained by assuming that plausibility forms a
continuum that is structured by latitudes of rejection, noncommitment and acceptance (as
described in social judgment theory, Sherif et al., 1965; Sherif & Sherif, 1967). Based on a
similar conception of plausibility as a continuum, Hinze et al. (2014, Experiment 2) have
compared accurate statements, inaccurate but plausible statements, and inaccurate and
implausible statements, and collected readers’ cognitive responses to these statements via
think-aloud data. They showed that readers were more skeptical and less likely to accept
inaccurate statements that were implausible, as compared to inaccurate statements that were
plausible. According to the theoretical framework that our study is based on, whether a piece
of textual information falls in the latitudes of rejection, noncommitment, or acceptance, is
determined initially by the world-knowledge-dominated process of validation. Source
information is most informative in the “gray” area of noncommitment but provides no
additional information when the outcome of the validation process falls within the latitude of
acceptance. This theoretical perspective not only accommodates the pattern of effects found in
the present study but also integrates the seemingly divergent findings by Foy et al. (2017) and
Wertgen and Richter (2020).

Of note, we found an influence of source information on the processing of somewhat
implausible or highly implausible information, but not in the processing of plausible
information. This pattern is also consistent with the D-ISC assumption (e.g., Braasch et al.,
2012) and associated research (e.g., de Pereyra et al., 2014; Rouet et al., 2016; Saux et al.,
2018), according to which attention to source information is triggered by inconsistent
information.

Implicit validation processes are assumed to feed into explicit plausibility judgments
(e.g., Schroeder et al., 2008). Therefore, the effect of high-credible sources on the moment-

by-moment processing of somewhat implausible information should be mirrored in the
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explicit plausibility ratings. We found an interaction effect of source credibility and
plausibility on explict plausibility ratings, which was in line with the predictions (Hypothesis
3). Participants judged plausible sentences as even more plausible coming from a high-
credible source. In contrast, high-credible sources lowered the plausibility of highly
implausible sentences compared with low-credible sources. However, no significant effect of
source credibility was found on the perceived plausibility of somewhat implausible sentences,
although the pattern matched the one predicted by Hypothesis 3 descriptively. It is difficult to
explain why the reading times and the plausibility ratings diverge at this point. Generally
speaking, plausibility ratings are global judgements and more strategic compared with
measurements of moment-by-moment processing; they partly rest on different (and more
variable) psychological processes. These features might account for differences found
between online indicators of reading processes and offline indicators of reading outcomes
(Rapp & Mensink, 2011). Moreover, it must be kept in mind that the simple main effects of
source credibility in the spillover reading times of the somewhat implausible information
were significant but rather small. Thus, the impact of source information on online validation
processes might have been too weak to carry over to the explicit plausibility judgments.
Further research that elucidates the processes and the kind of information involved in the
plausibility judgments is needed to clarify this point.

The present experiment raises interesting questions regarding the relationships
between source information, validation, and readers' tendency to pick up false information
from (fictional) stories (i.e., misinformation effects; Marsh & Fazio, 2006; Rapp, 2008).
Although our study was not designed to study the influence of inaccurate information on
readers' beliefs, we propose that validation may protect readers from misinformation effects.
However, research shows that this protection is far from perfect (for overviews see Isberner &
Richter, 2014; Singer, 2019), in part because readers do not always possess the required prior

knowledge to tell accurate from inaccurate statements. Source information might be an
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additional cue that modulates the accuracy of validation and, hence, the likelihood of
misinformation effects to occur. For instance, a high-credible source in a narrative might
exacerbate misinformation effects compared with a low-credible source. Note, that this
interpretation is mostly speculative at this point and that further research, based on longer
narratives and including plausible inaccuracies, is needed.

The core processes of comprehension, activation, validation, and integration are
closely intertwined and jointly influence the mental representation that is constructed during
reading (e.g. the RI-Val model, O’Brien & Cook, 2016a; 2016b). For example, activation
interacts with validation as only information that is currently active can be used in validation.
In the present study, we designed the experimental stories in a way that the activation of
source information was highly likely by placing the source information close to the critical
information in the target sentence. Moreover, we described the source in a way that readers
could easily infer whether the source had a high or low credibility. Future research might
focus on the interplay of validation and activation and how variations in factors that affect the
activation of source information might also affect whether, how, and when source information
is used in the validation process.

The results of the present experiment are consistent and make sense theoretically, but
they need to be interpreted with its limitations in mind. One limitation is that we used short
narratives developed by the experimenter with a schematic structure to enhance experimental
control, and participants were required to read numerous stories successively. We cannot
determine whether this relatively artificial reading situation might have induced specific
strategies that altered the results. It would be worthwhile to replicate the basic finding of
differential effects of source credibility for highly implausible and somewhat implausible
sentences with various settings and task contexts. For instance, Sparks and Rapp (2011) and
de Pereyra et al. (2014) found that source-focusing instructions impacted readers' attention to

and memory for source information, respectively. Moreover, we used the paradigm of self-
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paced reading (moving window) which poses certain restrictions on the reader. For example,
participants could not revisit previously read text. Although studies have shown that text
comprehension is only marginally impaired by a self-paced reading paradigm with linear
reading (e.g., Chung-Fat-Yim et al., 2016), using eye tracking as a more naturalistic
paradigm, which allows readers to regress to earlier sentences, would be a fruitful next step of
research. Finally, the present research is also limited because we examined only three levels
of plausibility, two levels of source credibility, and only one type of source credibility
(expertise). A more comprehensive understanding of the interplay of plausibility and source
credibility in validation could be gained by including a broader range of degrees of
plausibility and credibility and other types of source credibility (such as trustworthiness).

To conclude, the present experiment yielded three important insights. First, we present
further evidence for validation during text comprehension as found by numerous studies with
the contradiction paradigm (e.g., O’Brien et al., 1998). Second, we provide further support for
the general assumption that source credibility as contextual information and plausibility are
jointly considered in validation but that source information might be considered after a slight
delay. Third and most importantly, the assumption was supported that the role of source
credibility depends on the degree of (im-)plausibility. The extent that source credibility affects
validation seems to depend on the outcome of initial, knowledge-based validation processes

that determine the degree of (im-)plausibility.
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Appendix
Table Al

Means and Standard Deviations of the Dependent Variables by Experimental Condition

Target Spillover Plausibility

Plausibility Source Credibility ~ Sentence (ms)  Sentence (ms) Ratings

M (SD) M (SD) M (SD)
High Expertise 3798 (1379) 2594 (928) 5.75 (1.65)

Plausible

Low Expertise 3738 (1323) 2576 (939) 5.40 (1.61)
Somewhat High Expertise 3995 (1616) 2570 (891) 3.70 (2.08)
Implausible Low Expertise 4050 (1560) 2704 (974) 3.54 (1.94)
Highly High Expertise 3983 (1473) 2777 (1030) 1.96 (1.61)
Implausible Low Expertise 4150 (1556) 2606 (946) 2.29 (1.71)

Note. Plausibility ratings range from 1 (= “not plausible at all”’) to 7 (= “very plausible”).
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Table 1

Sample Experimental Story

Introduction:
Today was Aaron’s big day: he was a candidate on the TV show ‘Who wants to be a
millionaire?’. It was his first time on live television.
Expertise
Low expertise:
Aaron did not have a lot of general knowledge and he was only on the show because
his friends had applied in his name and against his will.

High expertise:
Aaron was very knowledgeable in various domains; as such, he liked to watch as
much quiz shows as possible.
Continuation:
All his friends were in the audience. The show host was about to read the possible answers
to his question as Aaron interrupted him.
Assertion
Plausible assertion: ‘I know the answer without having to choose from the possible
answers, watt is the measurement of electric power,” Aaron said confident of
victory.
Somewhat implausible assertion: ‘I know the answer without having to choose from
the possible answers: ampere is the measurement of electric power,” Aaron said
confident of victory.
Highly implausible assertion: ‘I know the answer without having to choose from the
possible answers: kilogram is the measurement of electric power,” Aaron said
confident of victory.
Spillover: Before the right answer was revealed, the TV station decided, it was time for a
commercial break.
Ending: Aaron couldn’t stand the tension.
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Table 2

Estimated Coefficients, Standard Errors, Degrees of Freedom, and t Values for the Linear

Mixed Model of the Reading Times of the Target Sentence.

Est. SE df t p
(Intercept) 4001.89 103.49 106.37 38.66 <.001
Length of Sentence 726.44 47.59 88.13 15.27 <.001
Position -238.40 20.19 2673.15 -11.81 <.001
Source Credibility -30.01 19.60 2648.27 -1.53 126
Plausibility Contrast 1 -171.32 28.05 2667.80 -6.11 <.001
Plausibility Contrast 2 -18.66 27.80 2672.73 -0.67 502
Source Credibility x Contrast 1 24.77 28.00 2652.21 0.89 376
Source Credibility x Contrast 2 0.00 27.66 2649.42 0.00 1.00

34

Note. Source Credibility (contrast coded: high expertise = 1, low expertise = -1). Plausibility

(effect coded: contrast 1: plausible = 1, somewhat implausible = 0, highly implausible = -1;

contrast 2: plausible = 1, somewhat implausible = -1, highly implausible = 0).
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Table 3
Estimated Coefficients, Standard Errors, Degrees of Freedom, and t Values for the Linear

Mixed Model of the Reading Times of the Spillover Sentence.

Est. SE df t p
(Intercept) 2661.62 66.40 11159 40.09 <.001
Length of Sentence 476.51 38.85 36.00 12.26 <.001
Position -139.32 12.03 269193 -1158 <.001
Source Credibility 3.46 11.72 2673.15 0.30 .768
Plausibility Contrast 1 -53.36 16.60 2673.87 -3.22 .001
Plausibility Contrast 2 441 16.55 2676.52 0.27 .80
Source Credibility x Contrast 1 -44.48 16.64 267456 -2.67 .008
Source Credibility x Contrast 2 46.79 16.57 2673.61 2.82 .005

Note. Source Credibility (contrast coded: high expertise = 1, low expertise = -1). Plausibility
(effect coded: contrast 1: plausible = 1, somewhat implausible = 0, highly implausible = -1;

contrast 2: plausible = 1, somewhat implausible = -1, highly implausible = 0).
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Table 4

36

Estimated Coefficients, Standard Errors, Degrees of Freedom, and t Values for the Linear

Mixed Model of the Plausibility Ratings.

Est. SE df t p
(Intercept) 3.77 0.07 62.51 54.23 <.001
Source Credibility 0.03 0.03 3413.92 0.94 .350
Plausibility Contrast 1 1.64 0.04 3414.54 39.70 <.001
Plausibility Contrast 2 0.16 0.04 3411.93 3.83 <.001
Source Credibility x Contrast 1 0.20 0.04 341551 4.82 <.001
Source Credibility x Contrast 2 -0.05 0.05 3414.26 -1.21 228

Note. Source Credibility (contrast coded: high expertise = 1, low expertise = -1). Plausibility

(effect coded: contrast 1: plausible = 1, somewhat implausible = 0, highly implausible = -1;

contrast 2: plausible = 1, somewhat implausible = -1, highly implausible = 0).
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