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Surprise, or prediction–perception discrepancy, plays a central role in attention and learning, yet its

contribution to belief formation and misinformation remains poorly understood. We propose a

temporally constrained account in which prediction errors influence belief only when they are aligned

with the moment information is encountered, become subjectively accessible, and are transformed

through affective appraisal into subjective evidence for truth. This framework integrates predictive

processing, fluency theory, and misinformation research, and generates testable predictions about

belief formation and information sharing.
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Introduction

Misinformation poses a central challenge for contemporary societies[1], yet the mechanisms through

which false information comes to be experienced as credible remain incompletely understood.

Existing accounts emphasize cognitive biases[2], motivated reasoning[3], failures of analytic thinking[4]

[5], emotional influences[6], and belief-to-behavior inference[7]. However, these approaches do not fully

explain how information acquires a sense of truth at the moment it is evaluated.

Processing fluency has been shown to influence truth judgments[8][9][10][11]  and to increase belief in

misinformation[12]. However, rather than reflecting fluency per se, recent work suggests that perceived

fluency depends on discrepancies between expected and experienced processing dynamics[13].

Importantly, discrepant fluency effects are not always reliable: they are less consistently observed with
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perceptual fluency[14] than with conceptual fluency[15]. One explanation is that when conceptual fluency

is low, perceptual fluency becomes a more salient cue for judgment[16].

We propose a temporally constrained account in which prediction errors influence belief only when they

are aligned with the moment information is evaluated, become subjectively accessible, and are

transformed through affective appraisal into subjective evidence for truth.

Core Theoretical Contribution

The surprise arising from prediction error—the discrepancy between expectation and experience that

gives rise to perceived fluency—does not influence belief simply by existing, but only when it is

experienced at the right moment. When temporally aligned with evaluation, these signals become

subjectively accessible and are transformed into epistemic evidence through affective appraisal (Figure 1).

Figure 1. Temporal alignment and affective appraisal in belief formation. A, Prediction errors arise from

discrepancies between expected and experienced processing dynamics and can give rise to relative fluency

when they become subjectively accessible. B, The epistemic impact of these signals is temporally gated:

prediction errors influence belief only when they occur during evaluation, but not when they arise before. C,

Once accessible, these signals undergo affective appraisal (positive valence) and are interpreted as cues for

plausibility, increasing both belief and willingness to share information, including misinformation.

Fluency and Prediction Error

Fluency is typically defined as the subjective experience of ease in cognitive processing[17][18]. Over time,

the concept has been refined along several dimensions. Whittlesea and Leboe[19] distinguished between
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absolute and relative fluency. Absolute fluency refers to the subjective experience of ease in current

processing, whereas relative fluency emerges from violations of expectations and reflects the surprise

experienced when perceived fluency exceeds anticipated non-fluency.

Reber, Wurtz, and Zimmermann[20]  distinguished between objective and subjective fluency. Objective

fluency refers to processing facilitation that does not reach conscious awareness, whereas subjective

fluency includes a phenomenal component—an experienced feeling of ease. Yoo et al.[21]  further

distinguished between felt and unfelt fluency, capturing whether processing facilitation is

phenomenologically accessible.

These distinctions converge on a key insight: not all aspects of processing fluency are accessible to

consciousness. We argue that fluency becomes consciously accessible when prediction–perception

discrepancies generate surprise, consistent with a predictive processing account[22][23][24]. Crucially, such

prediction errors influence belief only when they are temporally aligned with evaluation.

Temporal Alignment

According to the relative fluency framework, the anticipation of non-fluency—and the resulting surprise

—gives rise to the experience of fluency. Brouillet and Friston[25]  proposed that fluency is not directly

perceived; rather, what becomes accessible are changes in attentional dynamics triggered by violations of

prediction.

Similarly, Brouillet and Friston[25], like Yoo et al.[21], distinguish between unfelt and felt fluency, albeit in a

different sense. Unfelt fluency refers to processing facilitation that orients attention toward unexpected

input without entering awareness. When such signals become the target of higher-order processes, such

as evaluation or judgment, they become consciously accessible as felt changes in processing dynamics.

Consequently, surprise—that is, the transition from unfelt to felt fluency—influences belief only when it

occurs during evaluation, as only then can it be attributed to the stimulus being judged.

Affective Appraisal

Appraisal theories posit that emotions arise from the evaluation of stimuli in relation to goals and

expectations[26][27][28][29]. Within this framework, surprise reflects the detection of prediction violations.
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Unlike other basic emotions, surprise arises rapidly and enhances attentional salience[30]. Its valence,

however, remains debated. Some accounts suggest that surprise is inherently negative due to its

association with disruption[31][32], whereas others argue that its valence depends on contextual

interpretation[33][34].

We propose that surprise is not intrinsically valenced, but acquires affective meaning through appraisal

processes, transforming prediction errors into evaluative signals.

Metacognitive Inference

Cognitive processes are accompanied by subjective experiences that serve as cues for judgment. Jacoby

and colleagues proposed that memory experiences arise from inferences based on such cues, particularly

fluency[35][36][37].

Fluency is phenomenologically transparent to its causes[38], requiring attributional inference[39]. Such

inferences guide judgments across domains, including memory, perception, and evaluation.

We propose that belief emerges as a temporally constrained metacognitive inference grounded in

affectively appraised and temporally aligned signals.

Misinformation

Misinformation poses a major societal challenge, yet its experiential basis remains underexplored.

Existing accounts focus on cognitive biases and reasoning failures, but do not fully explain how

information becomes subjectively credible.

Fluency influences belief[8][9]  but its effects are variable. We propose that misinformation becomes

persuasive when prediction errors are temporally aligned with evaluation, become subjectively

accessible, and are interpreted through affective appraisal as cues for plausibility.

By aligning prediction errors with evaluation and amplifying their affective impact, misinformation

becomes not only more likely to be believed, but also more likely to be shared.

Predictions and experimental paradigms

The present framework generates clear, testable predictions about when and how processing dynamics

influence belief. Specifically, it predicts that prediction–perception discrepancies affect belief only when
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they are temporally aligned with evaluation and interpreted through affective appraisal.

First, the temporal alignment hypothesis can be tested by manipulating the timing of discrepant fluency

relative to judgment. Discrepancies introduced during evaluation should influence belief, whereas those

occurring before should have little or no effect. This design provides a direct test of temporal gating.

Second, the role of affective appraisal can be assessed by measuring subjective valence and arousal

alongside belief judgments. The model predicts that the effect of prediction error on belief will be

mediated by affective responses, indicating that processing dynamics become epistemically relevant

through appraisal rather than fluency per se.

Third, attribution manipulations can test whether processing signals must be linked to the target to

influence judgment. If disfluency is attributed to an external source, its effect on belief should be

attenuated or eliminated.

Fourth, we can examine the distinction between fluency and relative fluency by comparing how

awareness affects each. It is expected that fluency will be more strongly influenced than relative fluency.

Therefore, even when aware, the surprise associated with relative fluency would still influence beliefs.

Fifth, the model predicts that the same processing signal will be interpreted differently depending on

task demands. A single manipulation of fluency should influence truth judgments, memory judgments,

or evaluative judgments in distinct ways, reflecting task-dependent metacognitive inference.

Finally, the framework can be extended to misinformation by using ecologically valid stimuli, such as

social media content. Misinformation should be more persuasive and more likely to be shared when

prediction errors are temporally aligned with evaluation and amplified through affective appraisal.

Together, these paradigms test the central claim that belief is not determined by the presence of

cognitive signals, but by their temporal alignment with evaluation and their transformation into

epistemic evidence through affective appraisal.

Discussion

The present framework proposes that belief is not determined solely by information content, but by the

temporal and affective dynamics of cognitive processing. Specifically, prediction–perception

discrepancies influence belief only when they are experienced in synchrony with evaluation and

interpreted through affective appraisal.
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This account provides a unifying explanation for variability in fluency effects. Rather than being

inherently unstable, fluency influences belief only when processing dynamics are both temporally

aligned and attributed to the target. In this sense, belief emerges from a temporally constrained

metacognitive inference grounded in subjective experience.

The framework also clarifies the role of affect. Surprise does not carry a fixed valence but acquires

meaning through appraisal, allowing prediction errors to function as cues for plausibility. This

mechanism links cognitive and emotional processes within a single inferential system.

Applied to misinformation, the model suggests that false information becomes persuasive when it

generates prediction errors that are experienced at the moment of evaluation and amplified through

affective appraisal. Under these conditions, processing experiences are transformed into epistemic

evidence, increasing both belief and sharing.

More broadly, this perspective shifts the study of belief from static biases to dynamic processes unfolding

over time. It suggests that interventions may be more effective when targeting the timing and

interpretation of cognitive signals rather than reasoning alone.

References

1. ^Pennycook G, Rand DG (2021). "The Psychology of Misinformation." Trends Cogn Sci. 25(5):388–402. doi:1

0.1016/j.tics.2021.02.007.

2. ^French AM, Storey VC, Wallace L (2025). "The Impact of Cognitive Biases on the Believability of Fake New

s." Eur J Inf Syst. 34(1):72–93. doi:10.1080/0960085X.2023.2272608.

3. ^Thaler M (2024). "The Fake News Effect: Experimentally Identifying Motivated Reasoning Using Trust in

News." Am Econ J Microecon. 16(2):1–38. doi:10.1257/mic.20220146.

4. ^Ross RM, Rand DG, Pennycook G (2021). "Beyond “Fake News”: Analytic Thinking and the Detection of Fal

se and Hyperpartisan News Headlines." Judgm Decis Mak. 16(2):484–504. doi:10.1017/S1930297500008640.

5. ^Pennycook G, Rand DG (2019). "Lazy, Not Biased: Susceptibility to Partisan Fake News Is Better Explained

by Lack of Reasoning." Cognition. 188:39–50. doi:10.1016/j.cognition.2018.06.011.

6. ^Sharma PR, Wade KA, Jobson L (2023). "A Systematic Review of the Relationship Between Emotion and Su

sceptibility to Misinformation." Memory. 31(1):1–21. doi:10.1080/09658211.2022.2120623.

qeios.com doi.org/10.32388/CBXJVI 6

https://doi.org/10.1016/j.tics.2021.02.007
https://doi.org/10.1016/j.tics.2021.02.007
https://doi.org/10.1080/0960085X.2023.2272608
https://doi.org/10.1257/mic.20220146
https://doi.org/10.1017/S1930297500008640
https://doi.org/10.1016/j.cognition.2018.06.011
https://doi.org/10.1080/09658211.2022.2120623
https://www.qeios.com/
https://doi.org/10.32388/CBXJVI


7. ^Granados Samayoa JA, Albarracín D (2025). "Understanding Belief-Behavior Correspondence: Beliefs and

Belief-to-Behavior Inferences." Psychol Inq. 36(1):1–22. doi:10.1080/1047840X.2025.2482343.

8. a, bDechêne A, Stahl C, Hansen J, Wänke M (2010). "The Truth About the Truth: A Meta-Analytic Review of t

he Truth Effect." Pers Soc Psychol Rev. 14(2):238–257. doi:10.1177/1088868309352251.

9. a, bUnkelbach C, Koch A, Silva RR, Garcia-Marques T (2019). "Truth by Repetition: Explanations and Implica

tions." Curr Dir Psychol Sci. 28(3):247–253. doi:10.1177/0963721419827854.

10. ^Wang WC, Brashier NM, Wing EA, Marsh EJ, Cabeza R (2016). "On Known Unknowns: Fluency and the Neu

ral Mechanisms of the Illusory Truth Effect." J Cogn Neurosci. 28(5):739–746. doi:10.1162/jocn_a_00923.

11. ^Derksen, D. G., Connolly, D. A., & Bernstein, D. M. (2026). Testing the fluency account for truth judgments. J

ournal of Experimental Psychology: Learning, Memory, and Cognition, 52(4), 643–655. https://doi.org/10.10

37/xlm0001523

12. ^Udry J, Barber SJ (2024). "The Illusory Truth Effect: A Review of How Repetition Increases Belief in Misinfo

rmation." Curr Opin Psychol. 56:101736. doi:10.1016/j.copsyc.2023.101736.

13. ^Hansen J, Dechêne A, Wänke M (2008). "Discrepant Fluency Increases Subjective Truth." J Exp Soc Psychol.

44(3):687–691. doi:10.1016/j.jesp.2007.04.005.

14. ^Aktepe SC, Heck DW (2023). "Revisiting the Effect of Discrepant Perceptual Fluency on Truth Judgments." J

Exp Soc Psychol. 120:104774. doi:10.1016/j.jesp.2025.104774.

15. ^Vogel T, Silva RR, Thomas A, Wänke M (2020). "Truth Is in the Mind, But Beauty Is in the Eye: Fluency Effe

cts Are Moderated by a Match Between Fluency Source and Judgment Dimension." J Exp Psychol Gen. 149

(8):1587–1596. doi:10.1037/xge0000731.

16. ^Silva RR, Garcia-Marques T, Reber R (2017). "The Informative Value of Fluency: Perceptual and Conceptual

Fluency in Judgments." Conscious Cogn. 51:53–67. doi:10.1016/j.concog.2017.02.016.

17. ^Alter AL, Oppenheimer DM (2009). "Uniting the Tribes of Fluency to Form a Metacognitive Nation." Pers S

oc Psychol Rev. 13(3):219–235. doi:10.1177/1088868309341564.

18. ^Reber R, Schwarz N (2001). "Effects of Perceptual Fluency on Judgments of Truth." Conscious Cogn. 10(4):4

61–467. doi:10.1006/ccog.1999.0386.

19. ^Whittlesea BWA, Leboe JP (2003). "Two Fluency Heuristics (and How to Tell Them Apart)." J Mem Lang. 4

9(1):62–77. doi:10.1016/S0749-596X(03)00009-3.

20. ^Reber R, Wurtz P, Zimmermann TD (2004). "Exploring “Fringe” Consciousness: The Subjective Experience

of Perceptual Fluency." Conscious Cogn. 13(1):47–60. doi:10.1016/S1053-8100(03)00049-7.

qeios.com doi.org/10.32388/CBXJVI 7

https://doi.org/10.1080/1047840X.2025.2482343
https://doi.org/10.1177/1088868309352251
https://doi.org/10.1177/0963721419827854
https://doi.org/10.1162/jocn_a_00923
https://doi.org/10.1016/j.copsyc.2023.101736
https://doi.org/10.1016/j.jesp.2007.04.005
https://doi.org/10.1016/j.jesp.2025.104774
https://doi.org/10.1037/xge0000731
https://doi.org/10.1016/j.concog.2017.02.016
https://doi.org/10.1177/1088868309341564
https://doi.org/10.1006/ccog.1999.0386
https://doi.org/10.1016/S0749-596X(03)00009-3
https://doi.org/10.1016/S1053-8100(03)00049-7
https://www.qeios.com/
https://doi.org/10.32388/CBXJVI


21. a, bYoo J, Jasko K, Winkielman P (2024). "Fluency, Prediction and Motivation: How Processing Dynamics, Ex

pectations and Epistemic Goals Shape Aesthetic Judgements." Philos Trans R Soc B. 379(1895):20230326. do

i:10.1098/rstb.2023.0326.

22. ^Clark A (2013). "Whatever Next? Predictive Brains, Situated Agents, and the Future of Cognitive Science." B

ehav Brain Sci. 36(3):181–253. doi:10.1017/S0140525X12000477.

23. ^Friston K (2009). "The Free-Energy Principle: A Rough Guide to the Brain?" Trends Cogn Sci. 13(7):293–30

1. doi:10.1016/j.tics.2009.04.005.

24. ^Friston K (2010). "The Free-Energy Principle: A Unified Brain Theory?" Nat Rev Neurosci. 11(2):127–138. do

i:10.1038/nrn2787.

25. a, bBrouillet D, Friston K (2023). "Relative Fluency (Unfelt vs Felt) in Active Inference." Conscious Cogn. 115:1

03579. doi:10.1016/j.concog.2023.103579.

26. ^Arnold MB (1960). Emotion and Personality. Columbia University Press.

27. ^Lazarus RS (1990). "Theory-Based Stress Measurement." Psychol Inq. 1(1):3–13. doi:10.1207/s15327965pli01

01_1.

28. ^Scherer KR (2009). "The Dynamic Architecture of Emotion." Cogn Emot. 23(7):1307–1351. doi:10.1080/0269

9930902928969.

29. ^Moors A (2017). "Appraisal Theory of Emotion." Annu Rev Psychol. 68:1–26. doi:10.1007/978-3-319-28099-

8_493-1.

30. ^Silvia PJ (2008). "Interest and Curiosity." Emotion Rev. 1(1):57–64. doi:10.1111/J.1467-8721.2008.00548.X.

31. ^Topolinski S, Strack F (2015). "Disfluency and Affect." Cogn Emot. 29(4):693–703. doi:10.1080/0269993080

2420745.

32. ^Miceli M, Castelfranchi C (2015). Expectancy and Emotion. Oxford University Press.

33. ^Ortony A (2022). "Are All "Basic Emotions" Emotions? A Problem for the (Basic) Emotions Construct." Pers

pect Psychol Sci. 17(1):41–61. doi:10.1177/1745691620985415.

34. ^Neta M, Kim J (2023). "Surprise as an Emotion: A Response to Ortony." Perspect Psychol Sci. 18(4):854–862.

doi:10.1177/17456916221132789.

35. ^Jacoby LL, Dallas M (1981). "On the Relationship Between Autobiographical Memory and Perceptual Lear

ning." J Exp Psychol Gen. 110(3):306–340. doi:10.1037/0096-3445.110.3.306.

36. ^Kelley CM, Jacoby LL (1990). "The Construction of Subjective Experience: Memory Attributions." Mind Lan

g. 5(1):49–68. doi:10.1111/j.1468-0017.1990.tb00152x.

qeios.com doi.org/10.32388/CBXJVI 8

https://doi.org/10.1098/rstb.2023.0326
https://doi.org/10.1017/S0140525X12000477
https://doi.org/10.1016/j.tics.2009.04.005
https://doi.org/10.1038/nrn2787
https://doi.org/10.1016/j.concog.2023.103579
https://doi.org/10.1207/s15327965pli0101_1
https://doi.org/10.1207/s15327965pli0101_1
https://doi.org/10.1080/02699930902928969
https://doi.org/10.1080/02699930902928969
https://doi.org/10.1007/978-3-319-28099-8_493-1
https://doi.org/10.1007/978-3-319-28099-8_493-1
https://doi.org/10.1111/J.1467-8721.2008.00548.X
https://doi.org/10.1080/02699930802420745
https://doi.org/10.1080/02699930802420745
https://doi.org/10.1177/1745691620985415
https://doi.org/10.1177/17456916221132789
https://doi.org/10.1037/0096-3445.110.3.306
https://doi.org/10.1111/j.1468-0017.1990.tb00152x
https://www.qeios.com/
https://doi.org/10.32388/CBXJVI


37. ^Kelley CM, Jacoby LL (1998). "Subjective Reports and Process Dissociation: Fluency, Knowing, and Feeling."

Acta Psychol. 98(2-3):127–140. doi:10.1016/S0001-6918(97)00039-5.

38. ^Metzinger T (2003). "Phenomenal Transparency and Cognitive Self-Reference." Phenomenol Cogn Sci. 2:3

53–393. doi:10.1023/B:PHEN.0000007366.42918.eb.

39. ^Schwarz N (2018). "Of Fluency, Beauty, and Truth: Inferences from Metacognitive Experiences." In: Proust

J, Fortier M, editors. Metacognitive Diversity: An Interdisciplinary Approach. New York: Oxford University Pr

ess. p. 25–46.

Declarations

Funding: No specific funding was received for this work.

Potential competing interests: No potential competing interests to declare.

qeios.com doi.org/10.32388/CBXJVI 9

https://doi.org/10.1016/S0001-6918(97)00039-5
https://doi.org/10.1023/B:PHEN.0000007366.42918.eb
https://www.qeios.com/
https://doi.org/10.32388/CBXJVI

