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Al-supported real-time news
evaluation reveals effects of time
constraint on misinformation
discernment

Shevchenko Yury®*, Tom Buchanan(? & Ulf-Dietrich Reips(*

This study investigates how people perceive and evaluate true and false news in their natural
environment using a novel experience sampling methodology with real-time news streaming. The
sample consisted of 110 participants who evaluated news headlines on their smartphones throughout
the day for two weeks, receiving notifications when new content was published. The study employed
a custom-developed server that captured RSS feeds from major news outlets. The server used Al

(the Open Al “gpt-4-0125-preview” model) to generate modified versions of news stories on the fly,
including misinformation variants. Participants evaluated news live under experimentally manipulated
conditions that included time constraints for reading the news. They also provided information about
their environmental context and individual characteristics. The results showed that false news items
were generally rated as less accurate than true news, but this discernment decreased under time
constraint. Higher digital literacy and greater satisfaction with the political system were associated
with rating false news as less accurate, whereas higher dogmatism was linked to higher perceived
accuracy of false news. Familiarity was also related to higher accuracy ratings for both true and

false news, meaning participants rated both types of news as more accurate when they felt familiar
with it, consistent with the illusory truth effect. Integrating experimental Al-guided, real-time news
generation and streaming offers a novel and much-needed approach to studying misinformation
perception, providing externally valid insights into how real-world factors influence people’s ability to
detect and respond to false information in their daily lives.

Keywords Misinformation, Experience sampling method, Ecological momentary assessment, Real-time data
streaming, Artificial intelligence, Illusory truth effect

In this article, we describe use of a novel experience sampling methodology to explore how context, individual
differences, and time constraints affect people’s ability to discern misinformation in every-day naturalistic
settings. The spread and acceptance of misinformation pose a major challenge in today’s digital environment.
Most news consumption now takes place online - in contexts that frequently prioritize commercial interests
over user benefit and often employ manipulative techniques to maximize profit'. The rapid pace of social media
does not foster careful reflection, encouraging the quick consumption of “snack news”—brief headlines, short
teasers, and compelling images—which can foster strong convictions rooted in illusory impressions, such as
believing one is well-informed about artificial sweeteners’ health effects (e.g., aspartame causing cancer or
weight gain) after repeated brief Facebook posts, despite lacking factual knowledge?. Many individuals forego
source-checking and seldom seek additional information to verify the credibility of messages’.

Moreover, much of this news consumption occurs on smartphones, typically while users are multitasking,
under time pressure, or without the resources or opportunity to engage deeply with content, e.g., while in bed,
commuting, or even in the bathroom®. Prior research, mainly from laboratory and online studies, indicates that
limited resources—such as time or cognitive capacity—reduce people’s ability to detect and critically evaluate
misinformation®”’. A key contribution of this study is to examine whether these deficits are also seen in real-
world naturalistic settings, measuring behavior over an extended time period closer to how people would
encounter misinformation in everyday life.
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Experience sampling methodology (ESM) offers a promising approach for research misinformation
discernment in real-world settings. ESM involves capturing individuals’ behavior, experiences, and perceptions
in real-time and in their natural environments, which can provide valuable insights into how people perceive
and react to news in everyday contexts.

In this study, we assessed people’s ability to discern misinformation using a longitudinal experience sampling
design in which 110 participants received three notifications per day for two weeks on their smartphones. Each
notification prompted participants to evaluate a news headline streamed in real time from a major news outlet;
headlines were randomly assigned to one of three conditions for each presentation: (1) the original headline, (2)
a version paraphrased by Al, or (3) a version with embedded misinformation generated by AI using the GPT-4
model. For each survey, participants were randomly assigned to either a time-constrained (limited reading time)
or an unconstrained (unlimited reading time) condition for viewing the news item, and reported their current
context, including location, distraction, and presence of others. A baseline survey administered at the start of
the study collected a range of individual characteristics such as digital literacy, political attitudes, dogmatism,
cognitive reflection, religiosity, and demographic variables.

In the following theoretical introduction, we first summarize the previous research on discernment of
misinformation. Then we describe the experience-sampling method and the novel implementation that we
developed to study the discernment of misinformation in real-time. After that, we present the current study.

Previous research on discernment of misinformation

The term “misinformation” is often used to collectively represent any information that turns out to be false®. In
the literature, the concept of misinformation coexists with other terms, such as “disinformation’, emphasizing
the intentional manipulation of information®!?. Transmission of misinformation is a part of a communication
process, so factors such as receiver, message, context, and source determine whether the misinformation is going
to be believed or recognized as false!!. In the current work, we focus on characteristics of the receiver (individual
traits and states), message (whether the news contain misinformation or not), and context (environment), and
do not consider source characteristics. One reason to pay less attention to the source is that misinformation does
not come only from “fake news” sources. Even factual news from mainstream sources (such as official news with
catchy titles) can be used to promote false or misleading narratives!2.

With respect to a receiver, previous research has identified several key cognitive mechanisms that influence
how individuals process false information. Although there are many factors that affect the processing of
misinformation®!3, we focus on the cognitive account that emphasizes that when people engage in deliberation,
it usually helps to discern misinformation®®. On the other hand, when people are distracted from thinking
analytically, they fall for false news'*. This empirical observation aligns with a dual-process perspective, which
distinguishes between intuitive and deliberate cognitive processing!®. Whereas intuitive processes allow for
quick responses, deliberation requires effort and can override potentially incorrect intuitive responses. Why
people engage in deliberation seems to be a combination of situational factors (e.g., having enough time to
deliberate and not being distracted) and individual differences (e.g., tendency for analytical thinking).

With regard to situational factors, previous research has shown that people placed under time pressure are
less able to discern false information®’. For example, Sultan and colleagues found that time pressure specifically
reduced people’s ability to distinguish true from false news, rather than altering the general tendency to judge
news as true or false’. Bago and colleagues, by allowing participants to revise veracity decisions initially made
under time pressure, found that these later, less pressured decisions were more accurate—meaning people were
less likely to believe false news once they had time to deliberate®.

However, the role of contextual factors—such as people’s location or activities while evaluating news—that
might increase distraction and susceptibility to false news has not been systematically examined. For instance,
reviews and meta-analyses on misinformation judgment do not generally address such situational factors in
detail®!3. One reason could be that the methodologies of prior studies typically did not allow for such evaluations,
as most were conducted in laboratory or online settings where participants were expected to focus solely on the
experimental task, not engage in other concurrent activities.

With respect to individual differences, the number of factors, such as analytical thinking, digital literacy,
personality, and political orientation, was shown to contribute to the discernment of misinformation!®. Previous
research has shown that people higher in analytical thinking tend to engage in effortful, deliberate thinking
and override intuitive responses with considered judgments, which should help to differentiate true and false
headlines’. Analytical thinking, commonly measured with the cognitive reflection test (CRT), is found to be
one of the strongest predictors of misinformation discernment!’. Digital literacy - defined as knowledge about
the digital environment - was found to be positively related to the ability to discern misinformation'®. Certain
aspects of personality may be related to the ability to discern misinformation. Bronstein et al.!’ showed that
scores on measures of delusion-like beliefs, dogmatism, and religious fundamentalism were associated with
higher belief in false news stories. This is consistent with research that has used other measures of distorted
thinking: for example, positive schizotypy has been found to be associated with poorer veracity discernment for
false information®.

Another line of research highlights motivational reasons for believing misinformation, showing that
political identification with a party can bias information processing'>2!. This ideological belief bias means that
individuals are more likely to accept information that aligns with their partisan views, and reject information
that conflicts with them. Partisan congruence increases the likelihood that news is perceived as true if it matches
one’s ideological beliefs. While the previous research has sometimes positioned motivational and cognitive

accounts as competing explanations®??, evidence indicates that both can operate simultaneously via different
mechanisms®.
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Although our primary focus is on the discernment of misinformation, it is important to recognize that
misinformation research also addresses other relevant aspects, such as the sharing of misinformation, the effect
of familiarity, and the impact of social engagement metrics. Findings show a discrepancy between accuracy
ratings and sharing decisions—people may accurately judge news headlines as false but still choose to share
them, suggesting that accuracy discernment and sharing behavior are partially independent processes®*?°.
Additionally, studies on familiarity demonstrate that repeated exposure to information, even if false, can
increase the perception of its truthfulness—a phenomenon known as the illusory truth effect?®?’. Finally, even
if misinformation is not believed or shared, mere engagement—such as viewing or clicking—can influence
individuals and others. Empirical evidence shows that exposure to high social engagement metrics amplifies
vulnerability to low-credibility content, making people less likely to scrutinize questionable information and
more likely to endorse or interact with it?®.

Novel method to study evaluation of misinformation in real-life

The discernment of misinformation in real-life has been relatively under-researched. There have been a few
examples of platforms built to imitate the spread of misinformation through social networks? or using the Social
Lab*. However, these environments can still be perceived as artificial by participants, and the content of the
messages (e.g., false news) has to be prepared by researchers in advance. Other researchers have tried to inject
misinformation into Twitter posts using a custom browser extension’. This allowed the authors to examine
interventions (such as misinformation flags and social cues) within the natural environment of Twitter, and
potentially increase the external validity of findings. However, the range of manipulations that can be evaluated
with this methodology is limited. Here, we present a novel variation of the experience sampling method that
allows more diverse experimental manipulations, while still having greater external validity than traditional
laboratory methods.

Experience sampling methodology (ESM): Experience sampling (also called “ambulatory assessment’,
“ecological momentary assessment” or “diary studies”), examines participants’ behavior and thoughts in their
natural environment. Participants nowadays often use their smartphones, where they can receive signals (e.g.,
push notifications) and provide responses. ESM signals can be sent at randomly chosen times or time intervals®?
but may also be triggered by occurrence of an event of interest. With the event-contingent design, participants
are asked to respond each time a specific event occurs to them (e.g., after they read a news story). However,
self-initiating the report is associated with a number of problems, such as social desirability or simply forgetting
to report an event®>. With the Samply software that was developed in our research group®, we circumvent this
problem by sending participants notifications at the moment when a news story is published. In addition, by
integrating Al tools, we can modify the content of news headlines (pulled from RSS feeds of major news outlets)
on the fly and present participants with different versions of the news. This streaming method can provide more
insight into how people perceive misinformation in everyday contexts.

Current study

Previous laboratory and online studies have examined how time constraints affect people’s ability to discern
true from false news, typically using pre-selected news in single-session experiments®’. However, these studies
have not addressed whether this effect holds under more externally valid conditions—namely, when people
encounter news on their smartphones throughout daily life. To address this gap, our study applied an experience
sampling approach: participants evaluated news on their smartphones across the day, with news items delivered
in real time instead of being pre-selected.

Unlike previous research that imposed time pressure by limiting the period for accuracy ratings®, we
introduced a constraint on reading time (7 s per news item) but allowed unlimited time for providing an
accuracy judgment afterward. This design both minimizes non-response due to failure to respond on time and
more closely models real-world conditions, where people may have limited time to read the news but can reflect
afterward. We argue this constraint is more externally valid, as smartphone users often skim news rapidly but
can deliberate before forming opinions.

Our primary outcome was discernment of misinformation, operationalized as participants’ accuracy ratings
of the news. To enrich understanding of how people engage with news, we assessed several secondary outcomes:
intention to share the news, intention to read the full news story, familiarity with news items, and willingness to
further engage by clicking through to the original story. These measures were selected based on prior research
linking them to real-world propagation and impact of misinformation. As a quality control step, participants
also reported whether they were unable to read the news. This was necessary due to potential technical issues
introduced by Al-based modifications of the news items, which could affect comprehension regardless of
veracity. We anticipated that participants would report lower familiarity with news items containing injected
misinformation. This expectation follows from our experimental design: Al-generated misinformation was
crafted to appear less recognizable than original or paraphrased versions, reducing the likelihood of prior
exposure.

The current study also evaluated participants’ context and state as potential influences on their ability to
discern misinformation. Specifically, we assessed self-reported situational factors such as the presence of others,
noise levels, and distractions—elements that could restrict focused deliberation when processing news content.
For example, encountering news in noisy or crowded environments might hinder careful scrutiny and thus
impair the detection of misinformation. Additionally, we measured individual difference variables previously
linked to misinformation discernment, such as analytical thinking and digital literacy, incorporating them as
robust covariates in our analyses to ensure comprehensive control.

This study was designed to clarify whether a reading time constraint impairs people’s ability to detect
misinformation when encountering news in real-world settings on their smartphones, and to explore whether
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Accuracy rating

Predictors Estimates | SE | p
(Intercept) 3.65 0.04 | <0.001
False news (vs. true) -1.09 0.05 | <0.001
With time constraint (vs. without) -0.06 0.04 | 0.14
False news x With time constraint interaction | 0.27 0.07 | <0.001

Table 1. Estimates for the variables influencing the accuracy rating. Note. The intercept represents the
accuracy rating in the baseline condition, which is judging true news without time constraints.

Time constraint ® no ® yes

)

¢

True news False news
Type of news

Fig. 1. The effect of type of news and time constraint on the accuracy ratings. Note. Means and 95% confidence
intervals are shown. The y-axes are scaled and truncated for succinctness in the visual representation.

individual or situational factors moderate this effect. Our main hypothesis was that restricting reading time
would reduce accuracy in discerning false news, even when unlimited time is allowed for judgment, capturing
real-world vulnerability to misinformation under everyday constraints.

Results
Accuracy ratings
In our experimental setup, each participant was presented with one news headline in each trial (with three trials
per day, and two weeks of the study). In each trial, it was randomly decided for each participant which variant
of the news they would see (the first factor: original, paraphrased, or with misinformation) and whether a time
constraint was present (the second factor: with and without a time constraint). To evaluate our main hypothesis,
we ran a linear mixed model with the type of news (false news vs. true news as reference, where “true news”
combines both original and paraphrased versions due to no observed differences in accuracy ratings, familiarity,
or readability) and time constraint (with vs. without as reference) as fixed effects. Random effects for participants
and news headlines were included (see Table 1). The dependent variable was perceived accuracy, rated from 1
(“Extremely unlikely”) to 5 (“Extremely likely”), with high scores indicating greater perceived truthfulness of
the headline.

False news was judged as significantly less accurate (M =2.63, SD=1.21) than true news (M =3.61, SD=1.07),
b =-1.09, SE=0.05, p < .001 (see Fig. 1). While there was no general effect of time constraint on the accuracy
ratings (b = -0.06, SE=0.04, p = .14), we observed a significant interaction between news type and time
constraint (b=0.27, SE=0.07, p < .001). Simple-effects tests showed that time constraint did not significantly
change perceived accuracy for true news (no - yes: estimate=0.06, SE=0.04, p = .14), whereas false news was
rated as significantly more accurate under time constraint (no - yes: estimate =—0.22, SE=0.06, p < .001).
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Given the significant interaction effect between news type and time constraint, we further investigated
how the responses to true and false news changed under time constraints. As can be seen from Fig. 2, for true
news, under the time constraint, the probability of giving responses “Somewhat likely” and “Extremely likely”
decreased. On the other hand, introduction of the time constraint in the false news condition reduced the
probability of answering “Extremely unlikely” and increased the probability of giving other responses.

Individual and situational factors

We repeated the main analysis with covariates and their interactions with news type (true vs. false) to assess
individual and situational effects on misinformation discernment (see Table Al in Appendix). Time constraint
increased accuracy ratings only for false news (b=0.23, SE=0.07, p < .001), replicating the main analysis.
Hearing about the news before (b=1.08, SE=0.07, p <.001) or being unsure about this (b=0.51, SE=0.06, p <
.001) was related to higher accuracy ratings for both true and false news, with being unsure about prior exposure
also linked to higher ratings specifically for false news (b=0.36, SE=0.10, p < .001). Higher digital literacy (b =
-0.29, SE=0.08, p < .001) and greater satisfaction with the political system (b = -0.30, SE=0.08, p < .001) were
associated with lower accuracy ratings for false news, while higher dogmatism was related to higher ratings for
false news (b=0.12, SE=0.05, p = .016).

Sharing intention, reading intention, and engagement with the news

After judging the accuracy of the news, participants indicated whether they would share it (sharing intention)
and whether they would like to read more about it (reading intention). We also recorded whether they clicked on
the original news link after learning whether it was true or false (engagement with the news). To assess the effects
of news type and time constraint, we ran logistic mixed models with both main effects and their interaction,
including random effects for participants and news headlines (see Table 2). The dependent variables were binary,
where “0” indicated a negative and “1” a positive response. For sharing intention, participants were less likely to
share false news (M =0.07, SD=0.25) than true news (M =0.11, SD=0.31), odds ratio=0.46 (SE=0.10, p <.001).
There was no significant main effect of time constraint or interaction with news type. For reading intention,
no significant main effects or interactions emerged (all ps > 0.05). Regarding engagement, participants clicked
the link less often for false news (M =0.07, SD=0.26) than for true news (M =0.09, SD=0.29), odds ratio=0.52
(SE=0.11, p =.002). While time constraint had no significant main effect (b=0.80, SE=0.13, p = .17), there was
a significant interaction with news type (b=1.96, SE=0.58, p =.024), indicating that under time constraint, false
news links were clicked more often than in the no-time constraint condition.

Readability and familiarity
A total of 432 news items were captured during the study period, and we compared readability and familiarity
across the three versions (original, paraphrased, or with embedded misinformation), with different participants

Accuracy Ratings by Time Accuracy Ratings by Time
Constraint for True News Constraint for False News
Time Constraint No - Yes Time Constraint No - Yes
40% 40%
30% A 30% -
C C
2 kel
£ g
Q 20% A Q 20%
° °
o o
10% I 10% 1 I
0% 1 0% - .
2 3 4 5 1 2 3 4 5

Accuracy Rating Accuracy Rating

Fig. 2. Accuracy ratings by time constraint for true and false news. Note. The responses are coded as: 1 -
“Extremely unlikely’, 2 - “Somewhat unlikely”, 3 - “Neither likely nor unlikely”, 4 - “Somewhat likely”, 5 -
“Extremely likely”
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Sharing intention Reading intention Engagement with the news
Predictors Odds Ratios | SE | p Odds Ratios | SE | p Odds Ratios | SE | p
(Intercept) 0.02 0.01 | <0.001 | 0.20 0.06 | <0.001 | 0.06 0.01 | <0.001
False news (vs. true) 0.46 0.10 | <0.001 | 1.09 0.16 | 0.54 |0.52 0.11 0.002
With time constraint (vs. without) 0.72 0.12 0.05 |1.04 0.12 0.71 |0.80 0.13 0.17
False news x With time constraint interaction | 0.98 0.33 095 |1.05 0.21 0.82 | 1.96 0.58 0.024

Table 2. Estimates for the variables influencing the sharing intention, reading intention, and engagement
with the news. Note. The intercept represents the ratings for true news without time constraint (the reference
condition).

Condition Niiais | Number of non-readable news trials (%) | Number of trials with unfamiliar news (%)
Original news 1401 |14 (0.9% 1033 (74%)
Paraphrased news 1434 |19 (1.3% 1065 (74%)

News with misinformation | 1403 | 16 (1.1%

All 4238 |49 (1.1%

)
) (
) 1178 (84%)
) 3276 (77%)

Table 3. News stories in different experimental conditions.

viewing different versions of the same news item. Readability served as a quality check, and familiarity as a face-
validity check, with the expectation that false news would be less familiar.

Ratings were aggregated by news item and condition (mean % non-readable and unfamiliar), then analyzed
with ANOVAs and post-hoc tests (see Table 3 for descriptive statistics). Readability did not differ significantly
between conditions, F(2, 327)=0.18, p = .84. Familiarity differed significantly, F(2, 327)=9.23, p < .001:
misinformation headlines were less familiar than original (t=3.67, d=0.49, p < .001) and paraphrased versions
(t=3.77,d=0.51, p < .001).

Discussion

Accuracy ratings

The primary finding of our study is that time constraint increased perceived accuracy of false news, compared
to the no time constraint condition. This effect was specific: while time constraint did not alter accuracy ratings
for true news, participants rated false news as significantly more accurate when they had only seven seconds to
read them. This pattern is consistent with prior evidence showing that limited cognitive resources, such as when
under time pressure, negatively affect the ability to discern misinformation, resulting in increased belief in false
information®’.

Our study extends previous research by demonstrating these effects in a naturalistic, real-world context
through the use of experience sampling methodology (ESM) conducted via smartphones. Unlike earlier studies,
which commonly relied on pre-selected headlines in controlled laboratory or online settings, our participants
evaluated a stream of real news headlines in real time throughout the day. This approach increased external
validity and allowed for the assessment of how varying situational contexts might influence responses.

A detailed analysis revealed that the impact of time constraint was evident across multiple response
categories—not just a shift toward neutral or “Neither unlikely nor likely” responses, but also an increase in
ratings such as “Somewhat likely” and “Extremely likely” that a false headline was accurate. One explanation
for this could be that in the time constraint condition participants deliberated less and therefore could be less
engaged in analytical thinking®. In this way, our study contributes to the literature showing that the lack of
careful reasoning is associated with poorer discernment of false news*.

The implication of our finding is that limited time resources in everyday news consumption may indeed
reduce people’s ability to distinguish between true and false information. This is especially concerning because
digital environments are often designed to maximize user engagement and commercial gain', which can
discourage deliberation and careful reasoning on the part of users. As a result, when individuals consume news
on smartphones—typically by quickly scrolling through headlines—this environment can foster misperceptions
of truth. Such rapid, repeated exposure to headlines can create what some researchers have called an “illusory
feeling” of truth?.

Individual and situational factors

The observed relationship between prior exposure and increased perceived correctness of the news supports
the illusory truth effect’”*8. When participants reported previous exposure or uncertainty about exposure, they
rated both true and false news as more correct. By streaming the news in real time, we expected a minimum
degree of familiarity with the news, as the news headlines were immediately presented to participants after they
were released by a news agency. Most of the news stories were indeed new for participants, which was indicated
by a low degree of familiarity with the news content (77% of all news items were rated as not having been heard
of before). However, people might still feel familiar with the topic of the news, or with a similar issue in the
past. Also, as we could not control for the news to be exceptionally new, people might have seen news that were
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a follow-up of the previous event, which might be familiar to participants. Fewer people were familiar with
the false news than with the true news, which may be an indicator that our real-time AI news modification
algorithm worked, to a certain extent. For similar reason that familiarity could be error-prone, participants
might have felt like they had already seen the false news or a similar news story before.

Among factors that specifically decreased accuracy ratings of false news (which was supported by a significant
interaction effect), digital literacy played a significant role in discerning false information. This corroborates
findings of Sirlin et al.*® that digital literacy is associated with more discerning accuracy judgments, and that
digital media literacy interventions may help to improve discernment of false news*.

Our findings revealed that individuals reporting higher political system satisfaction demonstrated enhanced
ability to identify misinformation. This aligns with Humprecht's*! cross-national research, which found that
politically satisfied citizens show greater resilience to disinformation, particularly in European contexts like
Germany, where our study was conducted. The relationship between political satisfaction and misinformation
susceptibility may be explained by the tendency of politically dissatisfied individuals to embrace conspiracy
theories and anti-establishment narratives. This pattern connects to broader research on the socio-affective
dimensions of misinformation engagement, including the role of personal ideology and partisan bias'®. Indeed,
recent studies have consistently shown that individuals are more likely to accept and propagate misinformation
that aligns with their pre-existing ideological beliefs*?.

Finally, the higher level of dogmatism was associated with higher ratings of accuracy for false news. This is
line with previous research showing that higher dogmatism is related to higher belief in false news'°. Personality
traits such as dogmatism not only increase the likelihood of accepting false news but may also foster resistance
to corrective information??, thereby perpetuating the spread of misinformation within social networks.

Sharing Intention, reading Intention, and engagement with the news

Participants’ scores for sharing intention, reading interest, and further engagement with the news through
clicking the news link were in general at the lower end of the scale, suggesting a general cautiousness about news
engagement. This pattern is documented in the literature, such as general reluctance to share the news* and
the discrepancy between how people evaluate information and their willingness to share it*. The responses at
the lower end of the scale might indicate a floor effect, where most responses clustering at the minimum value
decrease the variability in the data.

Further analysis found that for the false news content the overall engagement was lower: the participants
showed decreased willingness to share false news stories and were less likely to click on original news links after
learning that a story was false. This behavioral pattern aligned with participants’ demonstrated ability to judge
false news as less accurate than true news.

The study reveals an interesting paradox in user engagement: While participants were less likely to share
false news, they showed increased interest in clicking through to original sources when presented with the false
news under time constraints. The decision to click on the news link occurred after participants were informed
about the news content’s false nature and were presented with both modified and original versions of the news.
One explanation might be that because participants only saw the news for seven seconds, and were told that it
was false, they then clicked the link in order to read it properly and see what was untrue. When there was no
time pressure, and they had been able to see the news while answering the questions, they might have had no
motivation to further investigate its content. This suggests that misinformation might drive engagement even
when users are skeptical of its veracity, and reveals a critical challenge for content recommendation systems. The
engagement metrics such as time spent and click-through rates - commonly used by algorithms to gauge content
value — may inadvertently promote misinformation due to its ability to drive user interaction, even when users
recognize its dubious nature.

Methodological innovation

The study’s real-time streaming methodology represents a significant advancement over traditional laboratory
or online studies. By capturing responses to news stories as they naturally occur, the research achieves higher
external validity than previous studies using pre-selected news items. This approach provides insights into how
people respond to misinformation in their daily lives, offering a more realistic understanding of misinformation
perception and sharing behaviors.

To further enhance system effectiveness, future studies should consider transitioning from static
questionnaires which have often been used in the past, to dynamic, web-based experimental platforms. Such
online platforms can automate recruitment, randomize stimuli, and streamline data collection, reducing manual
error and increasing sample diversity. Moreover, integrating adaptive survey designs—responsive to participant
input and real-world triggers—can capture nuanced longitudinal changes in misinformation belief and sharing
with greater accuracy.

The integration of experience sampling methodology (ESM) proves particularly valuable in investigating the
cumulative effects of repeated misinformation exposure?’, offering a longitudinal perspective previously difficult
to achieve in controlled settings. This methodological innovation enables researchers to track the evolution
of belief formation and information-sharing decisions across multiple encounters with misleading content,
providing a more comprehensive understanding of how misinformation permeates through social networks in
real-world contexts.

Study limitations

In our experimental setup, the sharing decision was consistently made immediately after participants rated the
accuracy of each headline. While practical, this structure may introduce a systematic bias, as participants are
repeatedly prompted to consider the veracity of the content before deciding on sharing, an effect identified
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as an “accuracy prompt”?. The meta-analysis by Pennycook and colleagues demonstrates that accuracy
prompts reduce sharing intentions for false news*. Given that our study involved repeated judgments over
days, eliminating accuracy prompts entirely is not feasible—a persistent challenge for longitudinal designs. To
mitigate these effects, future implementations could employ a randomized question order within each trial,
so that sometimes sharing decisions precede accuracy ratings. Although such randomization might reduce
systematic bias to some extent, mere participation in a misinformation evaluation study may itself serve as a de
facto accuracy prompt, priming individuals to scrutinize information more closely than they might in everyday
contexts. This suggests that our findings may underestimate the strength of the real effects.

This limitation relates to another key aspect of our design: revealing the true nature of the news to
participants. We chose to debrief participants at the end of each trial, both for ethical and practical reasons.
Ethically, immediate debriefing can minimize any potential long-term detrimental effects of exposure to
misinformation. Practically, tracking all presented headlines and delaying debriefing until the study conclusion
was not feasible. Because each headline was randomly selected and differed every time, and because a random
mechanism determined whether a particular headline contained misinformation, we reasoned that learning
the true nature of one headline would not systematically influence judgments about subsequent headlines.
Nevertheless, it remains possible that repeated exposure and immediate debriefing could incidentally enhance
participants’ ability to discern false from true news over time*’.

Regarding sample characteristics, our reliance on a student sample—particularly one with a high proportion
of female participants—may introduce sampling bias and limit generalizability. Future research should aim to
replicate and extend our findings, possibly by using the multiple site entry technique®®. A further limitation
concerns the distinct sub-samples: participants were exposed to either German or English news headlines
sourced from different media channels. Although our analyses did not reveal systematic differences between
the German and English sub-samples, potential influences stemming from language, media source, or cultural
context may still exist and were possibly undetected in the current study. Upcoming investigations should include
larger, more balanced cross-linguistic groups and consider multi-site sampling to better assess the impact of
language and media source on misinformation evaluation and sharing behaviors.

Future research

Cognitive constraints, individual differences, and contextual elements intricately shape how people process
misinformation, indicating that successful countermeasures must target multiple facets of information
assessment. Our research points to the advantages of longitudinal studies examining exposure to false
information in naturalistic environments. We investigated the impact of lack of deliberation on the evaluation of
misinformation, following an idea that under time constraints people are more susceptible to misinformation.
Future research may adopt the experience sampling method to test other lab-derived theoretical predictions in
the field. Moreover, future studies can still implement experimental manipulations with the content or the source
of information. Altogether, understanding how people evaluate and share misinformation in real life should help
to yield more refined, context-specific strategies to combat its dissemination.

Methods

Participants

Data were collected in the period between February 24, 2024 and May 11, 2024. The participants were students
of the University of Konstanz recruited from the participant management platform Sona Systems. Participation
was reimbursed with course credit. Additionally, a lottery was organized for the participants who completed
over 80% of surveys, with the chance to win one of ten 50€ vouchers (58 US dollars (according to exchange rate
on the 5th of August 2025)). We collected data from 110 participants, 96 women, 11 men, and 3 unknown, M
(SD)=22 (3.71), who participated in at least one daily survey. Based on their preferred language, 93 part1c1pants
completed the German version, and 17 participants completed the English version of the study. On average,
participants completed 39 surveys (SD=11.22), which corresponds to 93% of all daily surveys. Overall, 432
news headlines were processed during the data collection. We removed trials where participants responded to
the same stimulus more than once (n=100, 2%), trials where participants left the survey before the last screen
(n=80, 2%), and the trials with non-readable news (n=49, 1%). This left 4189 trials that were used for data
analysis, from 4418 that were initially recorded. Dropout rates after presentation of news did not differ between
the condition with and without time constraint, N sime constraint = 23 VS N o constraint = 2> X?(1)=0.30, p=.59.
Procedure

The study lasted for fifteen days for each participant. Participants who clicked on the study link were redirected
to a webpage containing the baseline survey. Here, they were informed about the study’s objectives, provided
with an informed consent form, and asked to complete the baseline survey, which collected information on
socio-demographic variables and individual differences. They were then instructed on how to install and use the
Samply Research mobile application. To anonymously connect participants’ data across different surveys, each
participant was shown a unique anonymous code in the baseline survey, which they entered into the mobile
application. This participant code was subsequently recorded in all surveys completed through the mobile
app. After joining the study in the mobile app, participants immediately received a test notification to ensure
proper functionality. The sampling schedule of daily surveys followed an event-contingent design, where the
notifications were sent three times a day immediately after the news was published in the RSS feed. At the end
of Day 15, marking the end of the study, participants received a link to a debriefing survey, in which they were
asked for feedback and instructed how to leave the study and delete the mobile application.
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Research design

The presence of the time constraint and the type of the news message (original, paraphrased, and with
misinformation) in the daily surveys were manipulated in a within-subject design, with random assignment for
each survey (see Fig. 3). In the time constraint condition, participants were presented with the news headline for
7 s. After that, the screen changed to the questions. We did not put any time constraints on the judgment itself,
in order to avoid non-response cases. In the no constraint condition, the news were always presented next to
the questions and participants had unlimited time to provide their judgments. The news content manipulation
presented participants with either the original news text, a paraphrased version, or a version containing
misinformation, with the paraphrased condition serving as a control for possible effects of Al text processing.

Streaming of the news to participants

We programmed a server-based Node]S application (available at GitHub https://github.com/Yury-Shevche
nko/samply-streamer) to scan and process updates from a specific RSS feed, triggering notifications using a
POST request to the Samply API*°. The core functions of the application include periodically scanning the RSS
feed using the npm package “rss-feed-emitter”*° at a one-minute refresh rate, processing and modifying news
messages in one of the experimental conditions, storing the messages in a MongoDB database, and sending a
POST request through the fetch command.

For this study, we selected the RSS feed of the German news agency Tagesschau (tagesschau.de - Die
Nachrichten der ARD) for German-speaking participants and the BBC News for English-speaking participants.
Given that these feeds publish numerous news items daily and news can be released at any time, we defined
three time windows during which only the first news message was processed: 9:00-13:00, 13:00-17:00, and
17:00-21:00 local time of the participant. This approach ensured that only three news items per day were sent
to participants.

A typical news message pulled from the RSS feed consisted of a header and news content (maximum of
three sentences). The text of the message was pre-processed with the npm package “text-cleaner” to remove
HTML>L. After that, we used the Chat-GPT API (OpenAl model “gpt-4-0125-preview”) to modify the message
to either contain misinformation or a paraphrased version of the original text (see the prompt below). Once
the original and modified versions were saved in the database, a POST request was sent to the Samply API. To
avoid transferring the news text directly through the notification, the server sent a web link that was generated
for each text. When participants opened a survey by tapping on the notification (which did not contain a news
message), the text of the news was automatically retrieved from that web link and displayed to participants. For
each survey, participants were randomly assigned to view either the original unmodified version, a paraphrased
version, or a version of the news text that included misinformation.

Prompt for Chat-GPT Al

“We are conducting a study on the perception of fake news. For this particular situation, you need to come
up with two short (maximum 3 sentences) modified messages based on the original message, which will be
provided. The language of the modified messages should match the language of the original message. So if the
original message is in English, the modified messages should be in English. If the original message is in German,
the modified messages should be in German. The modified messages should have the same length as the original
message. The first modified message should be as close as possible to original news, so it should not contain
misinformation. The second modified message should be fake news, so it should contain misinformation. You
must respond with only the text for these two messages. Do not include any headers for modified messages. The
original message is”:

Measures
All surveys were programmed in the lab.js experiment builder® and hosted on the Open Lab platform for data
collection®?.

Baseline survey
The baseline survey collected information on socio-demographic variables and individual differences (e.g.,
dogmatism, digital literacy, cognitive reflection).

Situation
questions
(location, noise,
distractions)

7 seconds

Accur harin Familiari Readin
/~Time constraint Hewe fgznagcy }_) dSec?:io% T ;uelslt?olr:y in?eargliog Foedback+
// the link to the

Instruction -
original news
story
No time constraint News N.EJALS N‘eﬂs NEMLS
Accuracy Sharing > Familiarity Reading

rating decision question intention

Fig. 3. Research design: time-constraint vs. no-time-constraint conditions Note. In the time-constraint
condition, the news is presented for only 7 s, and then participants have to answer the questions. In the no-
time-constraint condition, the news is always presented next to the questions.
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Dogmatism Dogmatism was measured using the 22-item DOG Scale®. Participants rated their agreement
with each statement on a 9-point scale ranging from — 4 (strongly disagree) to 4 (strongly agree).

Schizotypy To measure tendencies towards delusion-like ideation, we used the cognitive-perceptual dimension
of the Schizotypal Personality Questionnaire — Brief Revised Updated®. This instrument evaluates schizotypy,
a collection of traits that resemble the disordered thinking seen in schizophrenia. The study utilized 14 items
from the cognitive perceptual subscale, which measures suspiciousness, ideas of reference, magical thinking, and
unusual perceptions. These are all aspects of ‘positive schizotypy’ Participants rated their agreement with each
statement on a 5-point Likert scale from “Strongly disagree” to “Strongly agree”.

Religious schema scale The Religious Schema Scale was employed to measure religious attitudes®. The
15-items scale consists of three subscales: Truth of Texts & Teachings (ttt), Xenosophia, and Fairness, Tolerance
and Rational Choice (ftr). Participants rated their agreement with each statement on a 5-point Likert scale rang-
ing from “strongly agree” to “strongly disagree”. The ttt subscale was of primary interest for this study due to its
strong positive correlation with Altemeyer and Hunsberger’s® Religious Fundamentalism Scale, which has been

shown to be related to the sharing of fake news!’.

Cognitive reflection ~ Cognitive reflection was measured using two instruments: The original Cognitive Reflec-
tion Test [°RT58 and its newer variant, “CRT-2"%. The inclusion of CRT-2 helped address potential score inflation
due to participant familiarity with the original CRT.

Digital literacy Digital literacy was assessed using an adapted version of Hargittai’s Internet Skill Scale®!, up-
dated by Guess and Munger®. This 21-item scale presented participants with internet-related terms (e.g., “app”
“hashtag’, “wiki”) and two fictitious terms (“fitibly” and “proxypod”). Participants rated their familiarity with
each term on a 5-point Likert scale from “no understanding” to “full understanding”. For the German subsam-

»

ple, terms like “preference setting”, “advanced search”, and “tagging” were translated to their German equivalents.

Political orientation and political system satisfaction Political orientation was measured on a 10-point Likert
scale from “left” to “right”, following Griinhage and Reuter’s®® methodology. Satisfaction with the political sys-
tem was evaluated using the 4-item German Satisfaction with the Political System Short Scale®. Participants rat-
ed their agreement with four statements about the political system on a 4-point scale from 1 (strongly approve)
to 4 (strongly disapprove).

Online sharing behaviors To assess participants’ online sharing behaviors, we employed two measures. First,
we asked participants to indicate how likely they are generally to share political news online, using a five-point
Likert scale ranging from “Extremely unlikely” to “Extremely likely”. This single-item measure provided a direct
assessment of participants’ propensity to disseminate political content. For exploratory purposes, we also includ-
ed a question about the types of information participants usually share online. This question offered multiple
response options, including personal life updates, photos and videos, work or professional achievements, and
other categories of content.

Daily survey

In the daily surveys, participants answered questions about their current environment and evaluated the
presented news headlines. They reported on their location (e.g., at home, at family’s/friend’s place, public space),
the presence of others (e.g., alone, with family members, with friends), noise level (on a six-point scale from
“Silent” to “Extremely noisy”), and distraction level (none, one, or multiple). After assessing these contextual
factors, participants were presented with a news item and asked to evaluate it. They rated the perceived
correctness of the headline with five options from “Extremely likely” to “Extremely unlikely”, indicated their
intention to share the news online (with options “Yes”, “Maybe’, or “No”), reported their familiarity with the news
(“Yes”, “Unsure”, “No”, or “The text is not possible to read”, which was used in case of a technical failure), and
expressed their interest in reading the full story (“Yes” or “No”). At the conclusion of each survey, the true nature
of the presented news was revealed (whether it was an original text from RSS feeds; paraphrased; or contained
misinformation). In the cases where the news was modified, both original and modified versions were presented
next to each other. Participants were then offered a link to the original story on the source news website, and the

system recorded whether they clicked on this link.

Debriefing survey

In the final survey at the end of the study, participants were asked if they missed any notifications and if there
were any technical or other problems during the study. Open-ended questions allowed participants to give
us their feedback on the study. Finally, participants were asked to enter their email address if they wished to
participate in the lottery.

Data protection and ethical approval

In this study, we implemented comprehensive measures to ensure ethical data collection and participant privacy.
All methods were carried out in accordance with relevant guidelines and regulations. The experimental protocol
was approved by the Ethics Committee of the University of Konstanz, according to the University’s and national
statutes in Germany (RefNo: IRB25KN001-05/w). Self-report measures, which posed no risk to participants
and had been validated in previous studies, were used throughout. Participants were informed of their right
to withdraw from the study at any time. Informed consent was obtained through two channels: via the Samply
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Research mobile application for app-collected data, and through online surveys for survey-specific data. To
maintain anonymity while connecting data from different sources, we employed anonymous participant codes.
Personal email addresses used for app login and those provided for the lottery were stored separately from survey
data. The link between emails and survey data was destroyed post-study, and lottery-related emails were deleted
after prize distribution. This approach allowed us to protect participant privacy while still enabling necessary
data linkage across different parts of the study.

Statistical analysis

We employed mixed models to account for the nested structure of our data, where news headlines were clustered
within participants. Finding no significant differences between original and paraphrased conditions across all
dependent variables, we combined them into a single “true news” condition. To evaluate the main hypothesis,
we ran a linear mixed model with the type of news (true vs. false) and time constraint (with vs. without) as fixed
effects, and random effects for participants and news headlines. The dependent variable was perceived accuracy
(1="Extremely unlikely” to 5=“Extremely likely”; higher scores indicate greater perceived truthfulness of the
news headline). We repeated the main analysis with covariates and their interactions with news type (true vs.
false) to assess individual and situational effects on misinformation discernment. To assess the effects of news
type and time constraint on the three additional dependent variables (sharing intention, reading intention, and
engagement with the news), we ran logistic mixed models with both main fixed effects and their interaction,
including random effects for participants and news headlines. The dependent variables were binary, where
“0” indicated a negative and “1” a positive response. Finally, we used ANOVA and planned contrasts analyses
to compare news items across experimental conditions in terms of their readability and familiarity to ensure
balanced stimulus materials. The data and analysis script are available at OSF (https://osf.io/c3drv/).
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Predictors Estimates | SE | p
(Intercept) 3.27 0.26 | <0.001
False news (vs. true) -1.17 0.28 | <0.001
With time constraint (vs. without) -0.06 0.04 | 0.14
False news x With time constraint interaction 0.23 0.07 | 0.001
Heard this news before (not sure vs. no) 0.51 0.06 | <0.001
Heard this news before (yes vs. no) 1.08 0.07 | <0.001
Level of noise 0.05 0.02 0.053
Distraction -0.05 0.04 | 0.16
Being alone vs. being with other people 0.02 0.05 | 0.63
Public location vs. non-public location -0.03 0.06 | 0.61
Age 0.01 0.01 0.54
Male vs. Female 0.12 0.11 | 030
Dogmatism score -0.02 0.04 | 0.66
Schizotypy score -0.00 0.06 | 0.99
Religious schema scale - Truth of Texts & Teachings subscale 0.01 0.04 | 081
Digital literacy score 0.06 0.08 | 041
Political orientation -0.02 0.03 | 0.64
Satisfaction with political system 0.01 0.08 | 0.93
Sharing political information online 0.06 0.03 | 0.07
Cognitive reflection score 0.02 0.02 | 0.27
German vs. English language -0.09 0.11 | 041
False news x Heard this news before (not sure) 0.36 0.10 | <0.001
False news x Heard this news before (yes) -0.22 0.19 0.25
False news x Level of noise -0.04 0.04 | 029
False news x Distraction 0.10 0.06 0.099
False news x Being alone -0.04 0.08 | 0.66
False news x Public location -0.10 0.10 | 0.33
False news x Age 0.02 0.01 | 0.065
False news x Male -0.22 0.11 0.05
False news x Dogmatism score 0.12 0.05 | 0.016
False news x Schizotypy score 0.03 0.06 | 0.57
False news x Religious schema scale - Truth of Texts & Teachings subscale | -0.05 0.05 | 0.26
False news x Digital literacy score -0.29 0.08 | <0.001
False news x Political orientation 0.05 0.03 | 0.17
False news x Satisfaction with political system -0.30 0.08 | <0.001
False news x Sharing political information online -0.04 0.03 | 0.22
False news x Cognitive reflection score -0.03 0.02 | 0.17
False news x German language -0.16 0.11 | 0.14

Table 4. Estimates for the individual and situational variables influencing the accuracy Rating. Note. The
intercept represents the ratings for true news without time constraint (the reference condition). Continuous
participant-level covariates (digital literacy, political system satisfaction, dogmatism, schizotypy, CRT, political
orientation, political information sharing, and RSS truthfulness scores) were grand-mean centered (centered
on the participant-level mean across participants) prior to analysis; thus, main effects are interpreted at the
sample mean of these covariates.

Data availability
The data and analysis script are available at OSF (https://osf.io/c3drv/).

Appendix
See Table 4.
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