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Abstract25

To enable a broad societal impact of science, people need to update their beliefs based on26

the best available evidence. Here we investigate the influences of external and internal27

factors on lay audiences’ belief updating based on scientific evidence with a diverse sample28

of U.S. residents from which data was collected in May 2023. Participants were presented a29

series of fictitious hypotheses. For each hypothesis, we assessed their initial beliefs and30

subjective expertise, presented them fictitious study outcomes, and then assessed their31

beliefs again. Importantly, the outcomes’ presentation format and ordering were32

manipulated. Participants exhibited more belief updating when study outcomes were33

presented simultaneously (all on one page) instead of sequentially (split up across different34

pages). While chronologically ordering outcomes given sequential presentation did not35

affect belief updating, participants weighted more recently presented outcomes more36

strongly. We further found that belief updating was less pronounced with increasing37

subjective expertise, and more pronounced with increasing trust in science and scientific38

literacy. These results provide practical implications for science communication and the39

consumption of scientific evidence.40

Public Significance Statement41

Science provides people with evidence based on which they can change their beliefs42

about the world. We found that how people use this evidence depends on how it is43

presented. Presenting multiple pieces of evidence at once and recently presenting evidence44

that contradicts held beliefs makes people update their beliefs more. Personal traits like45

subjective expertise regarding a topic, trust in science, and scientific literacy also play a46

role. These are important factors to consider when sharing or consuming scientific47

information.48

Keywords: belief updating, science communication, advice taking, statistical49

modeling50

Word count: 8,27151
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Investigating Factors Influencing Audiences’ Integration of Scientific Evidence52

Introduction53

For science to have broad societal impact, it is crucial that people are able to54

update their beliefs based on the best available evidence and act accordingly. However,55

such scientific reasoning often is not simple, especially when conflicting information is56

present. Scientific evidence typically contains some degree of uncertainty: the presence or57

absence and relative strength of an effect will often vary between studies (Klein et al.,58

2014; Open Science Collaboration, 2015; Simonovic & Taber, 2022). Arriving at a59

scientifically sound answer to a question necessitates the synthesis of evidence from various60

studies, rather than relying solely on one isolated report. During the early stages of the61

COVID-19 pandemic, for example, individuals grappled with the challenge of sorting62

through contradictory information about the virus’s origins, consequences, and potential63

treatments; and, in many cases, people’s prior beliefs and political affiliations further64

complicated people’s abilities to sort fact from fiction, and perhaps created even more65

uncertainty (Greenhoot et al., 2004; Nagler et al., 2020). While scientists often employ66

methods like meta-analyses or systematic reviews for the synthesis of evidence, it is less67

clear how non-expert audiences process and reconcile multiple, and sometimes conflicting,68

pieces of evidence to adjust their beliefs. Some evidence suggests that perceiving the69

answers to important questions as ambiguous or uncertain can lead to reduced information70

seeking and less intention to adhere to expert advice (Ahn & Kahlor, 2022). In the present71

research, we investigate whether, and if so, to what extent, people update their beliefs72

when presented with multiple pieces of evidence, particularly focusing on the order of such73

evidence (cf. Hogarth & Einhorn, 1992). Participants were presented with a series of74

fictitious (i.e., not previously investigated) psychological hypotheses, for each of which they75

saw the outcomes of several, unbeknownst to them fictitious, studies. Some of these studies76

supported the hypothesis, while others did not. Therefore, all participants were exposed to77

some degree of ambiguity of evidence across studies.78
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Building on the concept of belief updating in the context of ambiguous scientific79

evidence, it can be helpful to draw parallels with belief updating in social domains, such as80

the comprehensive literature on the wisdom of crowds (e.g., Galton, 1907; Surowiecki,81

2005) and advice taking (see Bonaccio & Dalal, 2006; for a review). As is the case with82

evaluating the outcomes of scientific studies, individuals in social domains often face the83

task of interpreting and integrating ambiguous information provided by others to form or84

update their own beliefs, while the underlying truth in these social situations is also often85

uncertain. The advice or opinions offered by others can be seen as pieces of evidence, each86

carrying its own degree of ambiguity and credibility (e.g., Bednarik & Schultze, 2015;87

Rebholz et al., 2023). While scientific evidence can be considered to be better justified and88

thus more credible, synthesizing advice or opinions in social domains nevertheless mirrors,89

in essence, the process of synthesizing multiple, sometimes conflicting, pieces of scientific90

evidence. Moreover, belief updating in social and scientific domains share some notable91

commonalities. Both require individuals to weigh the strength and reliability of different92

pieces of evidence, reconcile discrepancies, and adjust their beliefs accordingly. In addition,93

scientific findings are often communicated by human experts, and belief updating based on94

scientific evidence may thus possibly involve similar cognitive processes to advice taking in95

social domains. Therefore, we also draw from findings, concepts, and methods established96

for belief updating in social contexts to justify our expectations for belief updating in the97

face of ambiguous scientific evidence.98

Importantly, this study assesses the impact of different formats for presenting study99

outcomes. Specifically, we compare simultaneous (all at once on one page) and sequential100

(split up across different pages with one outcome per page) presentation formats. While101

the simultaneous presentation of study outcomes can be considered similar to reading102

coverage of a meta-analysis or review paper, the sequential presentation of study outcomes103

may be closer to how scientific evidence is typically consumed by lay audiences; news104

organizations often cover only one study at a time. Consider an example from reading105
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news reports about scientific findings. Imagine you believe that a new psychological106

intervention for reducing depressive symptoms is effective. You read a news article that107

covers six studies that investigate the effectiveness of this new intervention, with two108

studies finding the intervention to be effective and four studies finding no effect of the109

intervention. Reading about these scientific findings in a single article maps to what we110

refer to as a simultaneous presentation format. However, now imagine that, after each time111

one of the six studies is published, there is a news article reporting on the new study’s112

results. You read all of these news articles once they are published, meaning that you read113

six different articles, each covering the findings of one scientific study. This maps to what114

we refer to as a sequential presentation format. Simultaneous presentation of study115

outcomes may allow people to more comprehensively grasp and monitor the available116

evidence — specifically, the ratio of supportive findings. Aggregating across several sources117

of information is beneficial (Yaniv, 2004). This is because subjective judgments can be118

viewed as being composed of a true value, random error, and bias. From a wisdom of119

crowds perspective, by averaging across several sources of information, random error is120

reduced and the resulting estimate thus better reflects the true value (Einhorn et al., 1977;121

Hogarth, 1978; Soll & Larrick, 2009). For scientific evidence, this may be even more122

efficient, as individual pieces of evidence may already have a lower random error123

component and bias may be reduced compared to subjective judgments of individuals,124

particularly if they do not have relevant expertise regarding the topic in question.125

Aggregation may be easier when different sources of information are available at the same126

time, as individual sources can be easily monitored and, indeed, communicating various127

pieces of information simultaneously is superior to communicating them sequentially128

(Hyman et al., 2007; M. Li, 2010). People consider the number of available pieces of129

evidence when adjusting their beliefs (Hütter & Ache, 2016; Mannes, 2009; Schreiner et al.,130

2025; Yaniv & Milyavsky, 2007), but the advantage of a larger sample of available evidence131

may be partly counteracted by increasing monitoring costs if evidence is presented132
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sequentially, particularly for longer and more temporally distributed sequences. We133

therefore expected participants to exhibit more belief updating when evidence is presented134

simultaneously than when it is presented sequentially (Hypothesis 1). In the previous135

example, this would mean that you are more likely to update your belief in the direction136

that the new intervention is not effective if you read the single news article covering all six137

studies than if you read six separate news articles that each cover a single study.138

We also assess the impact of the ordering of study outcomes given sequential139

presentation. Specifically, we compare the chronological and random ordering of study140

presentation. People may expect that more recent studies incorporate what is known from141

previous studies, particularly if scientific progress is viewed as a linear process of knowledge142

accumulation (Bird, 2007). That way, a chronological ordering allows for tracing the143

development of knowledge, which may increase the credibility of the presented evidence. In144

addition, people may assume that more recent studies use more accurate or updated145

methods than older research and yield more reliable results. This belief may indeed be146

warranted. For example, scientific methods continuously develop and the increasing147

adoption of open science principles and techniques, such as preregistration and data148

sharing, may lead to higher-quality research (Begley & Ellis, 2012; Kaplan & Irvin, 2015;149

Sarafoglou et al., 2022; Spellman, 2015). Such later studies may be more prominent given a150

chronological ordering. Further, the provided temporal information may imbue the151

evidence sequence with a structure that may reduce monitoring costs and improve memory152

for the presented pieces of information (Lang, 1989; see also Krivec & Guid, 2020), thus153

increasing their weighting. We therefore expected that, if evidence is presented154

sequentially, people exhibit more belief updating when the evidence is ordered155

chronologically than when it is ordered randomly (Hypothesis 2). In the previous example,156

you may begin reading the article reporting on the first published study that investigated157

the new intervention and continue reading news articles until you read the article reporting158

on the newest study. In this case, you may be more likely to update your belief in the159
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direction that the new intervention is not effective than if you picked one article at random160

each time you want to read an article on this topic.161

Furthermore, we assess the effect of the order in which confirmatory or contradictory162

evidence relative to peoples’ prior beliefs is presented. Note that we manipulated the163

ordering of study outcomes for both simultaneous and sequential presentation. It has been164

suggested that, upon encountering inconsistent information, people create an explanation165

to resolve it. This explanation facilitates the revision of previous beliefs (the principle of166

resolution, Khemlani & Johnson-Laird, 2013). In short, the principle of resolution suggests167

that revision follows explanation. For example, when encountering information suggesting168

that the new psychological intervention is not effective in reducing depressive symptoms,169

which is inconsistent with your initial belief in our example, you may create the170

explanation that the corresponding study accounted for some important confounding171

variables and revise your initial belief on this basis. In line with this reasoning, people may172

revise the causal structure of their beliefs after receiving contradictory evidence, but not173

after receiving confirmatory evidence (Park & Sloman, 2014), as in the latter case there is174

no inconsistency that needs to be explained. In addition, information that is inconsistent175

with one’s belief system may be more surprising than consistent information and surprise is176

predictive of adjusting beliefs (Munnich & Ranney, 2019; Theobald & Brod, 2021). This177

may be particularly the case if, initially, several instances of evidence inconsistent with178

one’s prior belief are presented in close succession (i.e., a larger “chunk” of inconsistent179

information is initially encountered). If belief-consistent and belief-inconsistent information180

is instead presented in alternation, chunks of inconsistent evidence are smaller and such181

evidence is interspersed with consistent evidence, possibly resulting in less surprise. If,182

however, a larger chunk of belief-consistent information is initially encountered, this may183

strengthen the prior belief, causing it to become more rigorous.184

We therefore expected that the higher peoples’ prior beliefs are, the more they185

update their beliefs when contradictory evidence for an effect is presented before186
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confirmatory evidence (i.e., evidence is presented in a blocked increasing manner) than187

when confirmatory and contradictory is presented in alternation (i.e., evidence is presented188

in a varying manner, Hypothesis 3a), which should in turn lead to more belief updating189

than when confirmatory evidence is presented before contradictory evidence (i.e., evidence190

is presented in a blocked decreasing manner, Hypothesis 3b). In our example, considering191

that you have a high prior belief that the intervention is effective, this would mean that192

you are most likely to update your belief in the direction that the new intervention is not193

effective if you first read the four articles reporting on the studies suggesting the194

intervention to not be effective, less likely to update your belief if you read articles195

reporting on studies finding the intervention to be effective or not effective in alternation,196

and least likely to update your belief if you first read the two articles reporting on studies197

suggesting the intervention to be effective. This would essentially mirror a serial position198

effect, specifically a primacy effect dependent on the consistency of the presented evidence199

with your prior belief.200

The serial position effect is commonly treated as a memory phenomenon, where the201

primacy effect describes better recall of information presented at the beginning of a list and202

the recency effects describes better recall of information at the end of a list (Murdock,203

1962). The primacy effect may be explained by presented information having a higher204

chance to be transferred to long-term memory as a function of a higher rate of rehearsal,205

while the recency effect may be explained by more recent information still being retained in206

short-term memory and being less susceptible to interference due to subsequently presented207

information (Atkinson & Shiffrin, 1968; Rundus, 1971). Therefore, the hypothesized effect208

of the order in which belief-consistent or -inconsistent evidence is presented could be either209

due to continuous updating, where the weighting of each piece of evidence gradually210

declines, or due to memory-based mechanisms, such that initially presented evidence is211

better remembered and may thus affect later judgments more strongly.212

Lastly, we examine individual differences in participants’ belief updating. We213
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expected to find that people with higher subjective expertise exhibit less belief updating214

(Hypothesis 4), as such people may hold stronger prior beliefs and integrate available215

evidence to a lesser extent (J. Li & Wagner, 2020; Perales et al., 2007; Schreiner et al.,216

2025). We further expected to find that people with lower trust in psychological science217

exhibit less belief updating (Hypothesis 5), as such people may discredit scientific evidence218

from this field and instead rely on their prior beliefs (Landrum et al., 2015; Pilditch et al.,219

2020; Schreiner et al., 2025). Finally, we expected that people with higher scientific literacy220

would exhibit more belief updating in response to evidence (Hypothesis 6), as science221

literacy may suggest a better understanding of how science works. While there are some222

accounts suggesting a biasing effect of scientific literacy (Drummond & Fischhoff, 2017;223

Hart et al., 2015; Kahan, 2013, 2017), scientific literacy has been found to facilitate belief224

updating (Schreiner et al., 2025). Here we attempt to replicate and generalize this finding.225

Methods226

The design, hypotheses, and analysis plan of the experiment were preregistered227

(https://doi.org/10.17605/OSF.IO/N3KVP, Schreiner et al., 2023b). The experiment was228

approved by the Institutional Review Board of Texas Tech University on March 17, 2023229

[IRB2023-179].230

Participants231

Participants were U.S. residents recruited via the Dynata panel232

(https://www.dynata.com) to match census values. In addition, they were prescreened to233

speak English and to not have majored in psychology (nor be a current psychology major).234

Data collection took place in May 2023. We performed an a priori power simulation (P.235

Green & MacLeod, 2016) for testing the six hypotheses with 80% power given a236

significance level of 5%, based on data from a previous study (Schreiner et al., 2025). For237

testing Hypotheses 1-3, we assumed an effect size of b = 0.075 (unstandardized coefficient238

in the mixed-effects regression model, see “Data analysis” section) as the smallest effect of239

interest. For testing Hypotheses 4-6, the assumed effect sizes were based on estimates from240

https://doi.org/10.17605/OSF.IO/N3KVP
https://www.dynata.com
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a previous study (Schreiner et al., 2025), which we multiplied by 0.9 to account for241

regression to the mean, resulting in (rounded) effect sizes of b = -0.27 for Hypothesis 4, b =242

0.03 for Hypothesis 5, and b = 0.05 for Hypothesis 6. The power analysis yielded a desired243

sample size of 900 participants (300 participants per between-subjects condition), with the244

highest demand in sample size for testing Hypothesis 2. To account for possible data245

exclusions, we decided to collect data from an additional 100 participants. Ultimately, data246

from 1015 participants were collected (357 in the simultaneous presentation condition, 304247

in the sequential chronological presentation condition, and 354 in the sequential random248

presentation condition). All participants provided online informed consent for their249

participation and publication of their data. However, 47 participants revoked their consent250

and comments by another 2 participants suggested they do not want their data to be used.251

We excluded the data of these participants, as well as the data of two other participants252

who reported being younger than 18 years1. We further excluded participants who253

suggested their data should not be used (e.g., due to random responding or having254

experienced distractions during the study) (14), performed the study twice (1), had missing255

values on relevant variables (using listwise deletion) (15), and did not significantly perform256

above chance in identifying whether a given study provided confirmatory or contradictory257

evidence for an effect (4)2. Thus, the final sample consisted of 930 participants (329 in the258

simultaneous presentation condition, 272 in the sequential chronological presentation259

condition, and 329 in the sequential random presentation condition) of which 409 were260

male, 508 were female, 7 were gender-diverse, and 6 did not want to disclose their gender.261

1 These participants were also excluded from the data we made publicly available

2 The study included interaction questions for which participants had to select whether a given study

provided confirmatory or contradictory evidence for an effect, essentially replicating the presented

information. As a data quality check, we tested for each participant whether they performed above chance

(i.e., 1/6) on these questions using one-sample t-tests (one-tailed testing). We excluded participants who

did not perform significantly above chance on these questions, because this suggests that they did not pay

attention to the presented study outcomes (this data exclusion criterion was not preregistered).
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The mean age of the sample was 47.10 years (SD = 16.41, range = 18-87). The sample was262

diverse in terms of education, study fields, political orientation, and race. Information263

regarding the sample composition on these demographic variables, as well as sample264

composition in the different between-subjects conditions, is available in the online265

supplementary materials (https://osf.io/6z5ge/, Schreiner et al., 2023a).266

Design267

The experiment was a two-factorial 3 (study presentation) x 3 (evidence268

presentation) mixed design. The “study presentation” factor was manipulated269

between-participants such that study outcomes were presented in chronological order on a270

single page (“simultaneous”), in chronological order on separate pages (“sequential271

chronological”), or in random order on separate pages (“sequential random”). Participants272

were randomly assigned to the study presentation conditions. The “evidence presentation”273

factor was manipulated within-participants, such that study outcomes confirming the274

hypothesis were presented last (“blocked increasing”), study outcomes rejecting the275

hypothesis were presented last (“blocked decreasing”), or study outcomes confirming and276

rejecting the hypothesis were randomly intermixed (“varying”). For an overview of the277

experimental conditions see Figure 1 (see also the online supplementary materials,278

https://osf.io/6z5ge/, Schreiner et al., 2023a, for screenshots of evidence presentation in279

the different experimental conditions). For each hypothesis, 6 study outcomes were280

presented. Possible evidence ratios were 2/6 (i.e., 2 out of 6 studies confirming the281

respective hypothesis), 3/6, and 4/6. Each evidence ratio was presented twice per282

“evidence presentation” condition (randomly assigned to the hypotheses within each283

“evidence presentation” condition). The sequence of trials referring to the different284

evidence presentation conditions was randomized within participants.285

https://osf.io/6z5ge/
https://osf.io/6z5ge/


INTEGRATING EVIDENCE 13

Figure 1

Overview of Experimental Conditions and Procedure
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("blocked increasing"), contradictory evidence was presented after confirmatory evidence

("blocked decreasing"), or they were ordered randomly ("varying"). For the sequential random

and varying conditions, an exemplary ordering of study outcomes and publication years

is shown. For simultaneous presentation, studies were presented in a single row in the

experiment.



INTEGRATING EVIDENCE 14

Materials286

Stimuli287

Stimuli were 18 fictitious (i.e., not yet scientifically investigated) psychological288

hypotheses (e.g., It is easier to remember the names of angry persons than the names of289

bored persons.) from four subdisciplines of psychology (Learning & Memory, Motivation &290

Emotion, Social Psychology, and Developmental Psychology) taken from a previous study291

(Schreiner et al., 2025) and translated into English. Of the original 20 hypotheses, the two292

with the most moderate average prior beliefs in the previous study were removed.293

Trust in psychological science294

Trust in psychological science was assessed using a scale adapted from Nisbet et al.295

(2015) consisting of five items with a seven-point Likert scale ranging from 1 (strongly296

disagree) to 7 (strongly agree). In the present study, the scale showed high reliability297

(Kline, 2000; Taber, 2018) according to an internal consistency estimate (categorical ω =298

.93) (S. B. Green & Yang, 2009) and an empirical reliability estimate (rxx’ = .86)299

(Maydeu-Olivares & Brown, 2010) derived from an item response theory (IRT) (Lord,300

1980; Lord & Novick, 1968) model (see “Data analysis” section). These estimates are301

similar to previously reported ones (Nisbet et al., 2015; Wingen et al., 2020).302

Scientific literacy303

Scientific literacy was assessed using the ordinary science intelligence scale (Kahan,304

2017). The scale consists of 18 items relating to knowledge of basic scientific facts,305

methods, quantitative reasoning, and cognitive reflection. Items are either forced-choice or306

open-ended (requiring numeric input). In the present study, the scale showed high307

reliability (Kline, 2000; Taber, 2018) according to an internal consistency estimate308

(categorical ω = .82) (S. B. Green & Yang, 2009) and an empirical reliability estimate (rxx’309

= .83) (Maydeu-Olivares & Brown, 2010) derived from an IRT model (see “Data analysis”310

section). These estimates are similar to previously reported ones (Kahan, 2017).311
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Procedure312

Participants provided informed consent and were screened for exclusion criteria (see313

“Participants” section). Next, they received the information necessary to understand the314

task. The term “hypothesis” was explained in simple language as “a statement about315

reality that can be true or false”. “Scientific studies” were introduced as means to “find out316

whether a hypothesis is true or false”. Participants in the “sequential chronological” and317

the “sequential random” conditions were told that they would be presented with the results318

of several studies carried out to investigate a given hypothesis one after the other (thus319

approximating independent reports about study results). In contrast, participants in the320

“simultaneous” condition were instructed that they would receive an overview of several321

studies investigating the respective hypothesis. In all three conditions, the studies were322

announced to be of comparable scientific quality. In addition, participants were told that323

the publication year of each study would be indicated. Each trial consisted of an324

assessment of prior beliefs and subjective expertise, the presentation of study outcomes,325

and the assessment of posterior beliefs (see Figure 1, see the online supplementary326

materials, https://osf.io/6z5ge/, Schreiner et al., 2023a, for screenshots of these327

assessments and the evidence presentation). First, participants were asked for their prior328

belief concerning the respective hypothesis (“How likely do you think this hypothesis is to329

be true?”) on a visual analogue scale (VAS) ranging from 0 to 100 with the anchors330

“extremely unlikely” (0), “unsure” (50), and “extremely likely” (100). Therefore, the331

middle of the scale reflects uncertainty regarding the verisimiltude of the hypothesis.332

Likewise, subjective expertise (“How would you rate your expertise in this area?”) was333

assessed on a VAS with the anchors “extremely low”, “moderate”, and “extremely high”.334

Next, outcomes of studies allegedly investigating the respective hypothesis were presented335

(see Figure 1). For each study, a green check or a red “X” indicated whether the hypothesis336

was supported or rejected in this study. Publication years of the studies ranged from 2012337

to 2022 and were provided below the respective outcome icons. In the “sequential”338

https://osf.io/6z5ge/
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conditions, one study was presented per page (i.e., there were six pages per hypothesis,339

making this part of the trial span several pages), whereas in the “simultaneous” condition,340

all studies were presented on one single page (i.e., there was only one page per hypothesis).341

As an attention check, participants in all conditions were asked to indicate for each study342

on the current page whether or not it does or does not support the hypothesis (i.e.,343

reproducing the information given on the current page). This further served the purpose of344

keeping participants engaged during the presentation of evidence. There was no time limit345

for processing the study results. At the end of each trial (after all studies were presented),346

similar to the “End-of-Sequence” condition of Hogarth and Einhorn (1992), participants347

were asked to provide their posterior belief (“How likely do you now think this hypothesis348

is to be true?”) on the same VAS as for the prior beliefs. After completing all 18 trials,349

participants answered the items of the ordinary science intelligence and trust in350

psychological science scales (see “Materials” section). They provided demographic351

information and were asked to state any potential reasons for their data to be excluded352

from analyses. Finally, they were thanked for their participation and debriefed.353

Participants were expected to take between 20 and 30 minutes to complete the study.354

Data analysis355

A significance level of α = 5% was used for all analyses.356

Measurement model for trust and scientific literacy357

To obtain trait estimates for trust in psychological science and scientific literacy, we358

fit a two-dimensional generalized partial credit IRT model (Kelderman, 1996; Muraki,359

1992) to the respective item responses. This model accounts for the categorical nature of360

the items (polytomous for trust in psychological science items, binary for scientific literacy361

items). We compared a model with uncorrelated latent traits with a model with correlated362

latent traits. The model with correlated latent traits (r = .29) fit better, indicated by a363

significant likelihood-ratio test (χ2(1) = 55.93, p < .001). We therefore obtained trait364

estimates from the model with correlated latent traits and used them as predictors in the365
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mixed-effects regression model described subsequently.366

Mixed-effects regression model367

Belief updating was assessed using the mixed-effects regression approach by Rebholz368

et al. (2024). In essence, the relative (to participants’ prior beliefs) weight of evidence369

(WOE) is modeled as a latent dependent variable, including fixed effects of predictors for370

testing each of the six hypotheses (see Appendix for details). Specifically, bSE, bT P , and bSI371

can be used to test the effects of subjective expertise, trust, and scientific literacy on372

participants’ weighting of the presented evidence according to Hypotheses 4, 5, and 6,373

respectively. Similarly, bSeq represents the effect of simultaneous versus sequential study374

presentation (Hypothesis 1) and bSeq×Chron the effect of chronologically versus randomly375

ordered studies in the latter condition (Hypothesis 2). Finally, to test Hypothesis 3, bV I376

captures the effect on weighting evidence that was presented in a blocked increasing versus377

non-blocked (varying) manner and bDV the effect on weighting evidence that was presented378

in a non-blocked (varying) versus blocked decreasing manner, respectively. We report379

two-tailed p-values for our hypothesis tests.380

Transparency and openness381

We report how we determined our sample size, all data exclusions, all382

manipulations, and all measures in the study, and the study follows JARS (Appelbaum et383

al., 2018). All data, analysis files, study materials, and online supplementary materials are384

available at the Open Science Framework (https://osf.io/6z5ge/, Schreiner et al., 2023a).385

Analyses were conducted in R 4.2.2 (R Core Team, 2022) and we used the packages papaja386

0.1.1 (Aust & Barth, 2023) and tinylabels 0.2.3 (Barth, 2023) for reporting. IRT models387

were fit using the package mirt 1.38.1 (Chalmers, 2012). The model from Equations 1 and388

2 was fit using the packages lme4 1.1.34 (Bates et al., 2015) and lmerTest 3.1.3389

(Kuznetsova et al., 2017). For the a priori power simulation we additionally used the390

packages simr 1.0.7 (P. Green & MacLeod, 2016) and truncnorm 1.0-9 (Mersmann et al.,391

2023). Further packages that were used are the tidyverse 2.0.0 package collection392

https://osf.io/6z5ge/
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(Wickham et al., 2019), here 1.0.1 (Müller, 2020), MBESS 4.9.3 (Kelley, 2023),393

performance 0.12.1 (Lüdecke et al., 2021), modelsummary 2.1.1 (Arel-Bundock, 2022),394

cowplot 1.1.3 (Wilke, 2024), jtools 2.2.2 (Long, 2022), and viridis 0.6.5 (Garnier et al.,395

2024). All data was collected in May 2023. This study was preregistered396

(https://doi.org/10.17605/OSF.IO/N3KVP, Schreiner et al., 2023b).397

Results398

Descriptive plots for all hypotheses are shown in Figure 2. Estimation results are399

summarized in Table A.1 in the Appendix. According to the model results, the mean400

weighting of the presented evidence ratios when all explanatory variables are zero was401

higher than the equal weighting threshold of 0.50, specifically b̂0 = 0.62, SE = 0.04,402

p < .001. However, there were also large inter- and intra-individual differences as indicated403

by τ̂S = 0.28, bootstrap 95% CI = [0.26, 0.29], and τ̂T = 0.03, bootstrap 95%404

CI = [0.01, 0.04], respectively. For the control variable, we found that a higher level of405

education predicted a lower weighting of the presented evidence ratios as b̂Edu = −0.02,406

SE = 0.01, p = .003.407

Finding 1: Simultaneous presentation of scientific evidence induced more belief408

updating than a sequential presentation format.409

As indicated by b̂Seq = −0.06, SE = 0.02, p = .01, the presented evidence ratio was410

weighted significantly less strongly if the corresponding studies were presented sequentially411

as compared to simultaneously. Thus, in line with Hypothesis 1, participants in our412

experiment indeed exhibited more belief updating when the results of all studies were413

known and presented simultaneously than when these had to be sampled sequentially (see414

also Figure 2, panel H1).415

Finding 2: Chronological presentation of sequentially presented scientific evidence416

did not affect belief updating.417

As indicated by b̂Seq×Chron = −0.01, SE = 0.05, p = .80, the chronological ordering418

of sequentially presented study outcomes did not significantly affect participants’ evidence419

https://doi.org/10.17605/OSF.IO/N3KVP
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Figure 2

Weight of Evidence per Study Presentation Conditions (H1 & H2) and as Functions of the

Interaction of Prior Beliefs and Evidence Presentation Condition (H3), Subjective Expertise

(H4), Trust in Psychological Science (H5), and Scientific Literacy (H6)
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Note. The dashed bars in the boxplots display the means. The lines in the scatter plots

show the linear regression fits.

weighting. Descriptively, the trend pointed in the opposite direction than assumed in420

Hypothesis 2. That is, chronological ordering had a small but negative effect on the421

weighting of sequentially sampled evidence (see also Figure 2, panel H2).422

Finding 3: For higher prior beliefs, belief updating was most pronounced when423

evidence was presented in a blocked decreasing manner, less pronounced when evidence was424

presented in a non-blocked (varying) manner, and least pronounced when evidence was425

presented in a blocked increasing manner.426

For Hypothesis 3, we even found disconfirmatory evidence (see also Figure 2, panel427
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H3). As indicated by b̂P r×V I = 0.12, SE = 0.03, p < .001, evidence presented in a blocked428

increasing manner was weighted significantly less strongly than evidence presented in a429

non-blocked (varying) manner for higher prior beliefs. In addition, as indicated by430

b̂P r×DV = 0.08, SE = 0.03, p = .004, evidence presented in a blocked decreasing manner431

was weighted significantly more strongly than evidence presented in a non-blocked432

(varying) manner for higher prior beliefs.433

Finding 4: Higher subjective expertise was associated with less belief updating.434

As indicated by b̂SE = −0.06, SE = 0.02, p = .004, for Hypothesis 4 we found that435

participants with higher subjective expertise indeed weighted the evidence presented436

significantly less strongly than participants with lower subjective expertise, indicating more437

belief updating in less expert participants (see also Figure 2, panel H4).438

Finding 5: Higher trust in psychological science was associated with more belief439

updating.440

As indicated by b̂T P = 0.05, SE = 0.01, p < .001, for Hypothesis 5 we found that441

participants with more trust in psychological science weighted the evidence presented442

significantly more strongly than participants with lower trust in psychological science (see443

also Figure 2, panel H5).444

Finding 6: Higher scientific literacy was associated with more belief updating.445

As indicated by b̂SI = 0.07, SE = 0.01, p < .001, for Hypothesis 6 we found that446

more scientifically literate participants weighted the evidence presented significantly more447

strongly than less scientifically literate participants (see also Figure 2, panel H6).448

Discussion449

In an extensive preregistered experiment, we investigated how presenting scientific450

evidence in different formats results in varying degrees of belief updating in lay audiences.451

We found that a simultaneous presentation of scientific evidence induces more belief452

updating than a sequential presentation format. This suggests that people may need to453

aggregate individual pieces of evidence to incorporate them into their belief system (Yaniv,454
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2004), and that this process is facilitated by making all individual pieces of evidence455

available at the same time. This finding is in line with previous research suggesting that456

the simultaneous communication of different pieces of information is superior to a457

sequential communication strategy (Hyman et al., 2007; M. Li, 2010). Critically, in the real458

world, scientific evidence is typically consumed sequentially, with evidence relating to the459

same topic being published at different times and across different outlets. When reporting460

scientific findings to the general public, media reports are naturally bound to some extent461

to this chronological cycle of scientific publishing, and they are accessed and read at462

different times, too (sometimes outside of chronological order). To allow lay audiences to463

more effectively monitor and aggregate the available evidence, it may be beneficial if news464

organizations refrain from reporting sensational research findings in isolation, but instead465

gather all available research outcomes to provide a more nuanced overview of the evidence466

(e.g., providing evidence of the percentage of studies in favor of an effect). The availability467

and communication of a larger number of studies investigating a given effect has also been468

shown to facilitate belief updating (Schreiner et al., 2025). The results further highlight the469

merit of meta-analytic research, and journalists reporting this research as opposed to470

covering one study at a time, as such research involves the aggregation of several scientific471

findings.472

Still, given the nature of scientific progress, a sequential communication and473

consumption of scientific evidence may often be unavoidable. Therefore, we also474

investigated how variations in sequential evidence presentation affect belief updating. We475

found that a chronological ordering of presented scientific evidence does not affect belief476

updating compared to a random ordering. However, it remains on open question whether477

this is due to participants ignoring the publication dates or due to participants deeming478

that information irrelevant. Rather than ordering pieces of evidence in terms of publication479

dates, sorting them according to qualitative outcomes can be expected to have a larger480

impact on belief updating. This is indicated by our finding that, for higher prior beliefs,481
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belief updating is more pronounced when contradictory evidence is presented last and482

confirmatory evidence first, with this pattern being reversed for lower prior beliefs.483

This finding is inconsistent with our hypothesis, as we expected the reverse pattern.484

Therefore, the initial presentation of evidence that differs from peoples’ prior beliefs does485

not seem to facilitate belief updating. This is inconsistent with the principle of resolution,486

which suggests that people revise their beliefs based on explanations created for487

belief-inconsistent information (Khemlani & Johnson-Laird, 2013; Park & Sloman, 2014).488

When first encountering belief-consistent evidence, the creation of an explanation and489

subsequent belief revision is not immediately necessary, but prior beliefs may be490

strengthened by the intially presented belief-consistent information, making them less491

prone to revision. The finding is also inconsistent with the assumption that the initial492

presentation of more surprising information facilitates belief updating (Munnich & Ranney,493

2019; Theobald & Brod, 2021), as an initially encountered larger chunk of494

belief-inconsistent information should be more surprising and thus lead to more belief495

updating. However, it should be noted that, in our experiment, people were presented both496

confirmatory and contradictory evidence regarding an effect. Instead, the finding points to497

a serial position effect in evidence weighting, such that people weight more recent498

information more strongly. Together with the finding that chronologically ordering499

evidence does not facilitate belief updating, this suggests that what matters is how recently500

the evidence was presented, but not how recent it is per se. A previous study found501

stronger weighting of evidence for the last study in a set when evidence was presented502

simultaneously (Schreiner et al., 2025). Together with our present finding, this suggests a503

recency effect (rather than a primacy effect) in evidence weighting (see also Hogarth &504

Einhorn, 1992). Such an effect points towards the underlying cognitive mechanisms of505

belief updating.506

Our findings pointing at a recency effect in evidence weighting suggest that, for507

belief updating to occur, individual pieces of information or evidence are sampled from508
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memory and are then aggregated to reach an altered belief state (Yaniv, 2004), rather than509

beliefs being continuously updated as new evidence is presented. This sampling procedure510

relies on the availability and accessibility of evidence in memory (Tulving & Pearlstone,511

1966) and favors more recently presented evidence. This explanation is also consistent with512

the finding that the simultaneous presentation of evidence facilitates belief updating513

compared to sequential presentation. With simultaneous presentation, all of the presented514

evidence was presented more recently to the judgments of participants’ posterior beliefs.515

As a consequence of such a sampling-from-memory mechanism, manipulating the position516

in which certain pieces of evidence are presented may systematically bias people to more or517

less strongly weight this evidence, as they may adopt an availability heuristic (Tversky &518

Kahneman, 1973). Investigating how long-lived such a recency effect in the domain of519

belief updating is, and whether primacy effects can also be observed, is an interesting520

prospect for future research. Interestingly, a continued influence effect (Johnson & Seifert,521

1994) would have predicted the opposite pattern (i.e., a primacy effect). However, this522

effect typically emerges when previous information is discredited or retracted. In the523

present research, while conflicting pieces of evidence were presented, these were presented524

as additional pieces of information that do not necessarily discredit previously presented525

information. Notably, the finding that the order in which evidence was presented mattered526

is also inconsistent with a (pure) motivated reasoning account (Kunda, 1990). Such an527

account would predict that people discount belief-inconsistent evidence (cf. Munro, 2010)528

or selectively remember or retrieve belief-consistent evidence (cf. Kunda, 1990), suggesting529

that what matters is only the belief-consistency of the presented evidence (and the530

strength of the belief) but not the order in which evidence is presented.531

Besides its presentation format, the extent to which scientific evidence leads lay532

audiences to update their beliefs depends on characteristics of the recipients. Here we533

examined how peoples’ subjective expertise regarding a topic, their trust in science, and534

their scientific literacy affect their propensity to update their beliefs. First, we found that535
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people who indicate higher subjective expertise regarding a specific topic exhibit less belief536

updating. Thus, the higher peoples’ subjective expertise, the less they weight the available537

evidence relative to their prior beliefs (J. Li & Wagner, 2020; Perales et al., 2007). While538

expertise may hinder information seeking and lead to a devaluation of the utility of539

external information (Dane, 2010; Zhang et al., 2022), it should be noted that in our540

experiment participants were objectively non-experts, as they were presented with541

psychological hypotheses and were prescreened to not major or having majored in542

psychology. In addition, these hypotheses had not yet been investigated in scientific studies543

to our knowledge. Therefore, high ratings of subjective expertise were likely mostly544

unwarranted. The negative relationship between ratings of subjective expertise and belief545

updating may therefore stem from overconfidence in one’s own aptitude and an increased546

level of self-efficacy, factors that also hamper the seeking and utilization of information in547

actual experts (Fisher & Keil, 2016; Sherf & Morrison, 2020). These factors may lead548

people to rely more strongly on their preexisting beliefs and utilize scientific evidence to a549

lesser extent. The finding further suggests that the utilization of scientific evidence may be550

improved by identifying and targeting factors that lead to (unwarranted) overconfidence551

and self-efficacy (e.g., gathering information from unreliable sources).552

Second, we found that higher trust in (psychological) science increases belief553

updating. Therefore, people lower in trust may discredit scientific evidence and relatively554

overweight their prior beliefs (Landrum et al., 2015; Pilditch et al., 2020). This is in line555

with previous research suggesting that lower trust in the source of an external information556

is associated with a higher degree of discounting said information (Kämmer et al., 2023;557

Wang & Du, 2018). Therefore, by taking measures to increase trust in science558

(Boele-Woelki et al., 2018; Goldenberg, 2023; Grand et al., 2012), such as increasing559

opportunities for participation of the public in science, improving communication of560

scientific findings to the general public, and the rigorous implementation of open science561

techniques, the utilization of scientific evidence by a broader audience may be enhanced.562
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Third, we found that higher scientific literacy increases belief updating. In other563

words, people with higher scientific literacy utilized the available scientific evidence to a564

greater extent. This finding is opposed to accounts assuming biasing effects of scientific565

literacy due to motivated reasoning or confirmation bias (Drummond & Fischhoff, 2017;566

Hart et al., 2015; Kahan, 2013, 2017), at least for topics that are not particularly polarized,567

such as the ones used in the present research. However, also for more polarized topics such568

as climate change there is evidence against such biasing accounts of scientific literacy569

(Fischer et al., 2022). Our finding thus suggests that promoting scientific literacy in570

education may lead to a greater utilization of scientific evidence.571

Finally, we found education, which we used as a control variable, to be negatively572

associated with belief updating. Thus, people with higher education tended to weight the573

available evidence to a lesser extent. Together with the finding regarding scientific literacy,574

this may suggest that some aspects of education make people more rigorous in their beliefs,575

causing them to overweight their prior beliefs relative to external information. In that576

sense, accounts of biasing effects of scientific literacy (Drummond & Fischhoff, 2017; Hart577

et al., 2015; Kahan, 2013, 2017) may apply better to higher education in general, but not578

scientific literacy specifically. It is also possible that the negative relationship between579

education and belief updating is a methodological artifact. As scientific literacy and580

education were moderately to strongly correlated (Spearman’s rank correlation: rs = .44,581

S = 75, 018, 040.50, p < .001), the two variables may have competed for explained variance582

in the model, which could have resulted in the negative coefficient.3 However, such a583

correlation between education and scientific literacy was not observed in a previous study584

with a German sample (Schreiner et al., 2025), which may be due to different measurement585

of scientific literacy or point towards intercultural differences between the U.S. and586

Germany.587

3 We re-ran the main analyses without controlling for education. The results remained virtually unchanged

in terms of the sign, magnitude, and statistical significance of all fixed effects.
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Another important consideration is if and to what extent people consider the588

uncertainty of the presented evidence. For example, the closer an evidence ratio is to .5,589

the more uncertainty (or disagreement between studies) it reflects regarding whether a590

hypothesis is true or not. A rational participant (especially in the Bayesian sense) would591

consider such uncertainty when updating their beliefs, such that evidence would be592

weighted to a smaller extent relative to the participant’s prior belief the more uncertain it593

is. However, in a previous study (Schreiner et al., 2025), such an effect was rather small594

and nonsignificant. Instead, people appear to exhibit more belief updating if presented595

evidence is of intermediate distance to their prior beliefs, and less belief updating for596

smaller and larger distances (Schreiner et al., 2025), similar to findings in the advice taking597

literature (Moussaïd et al., 2013; Schultze et al., 2015). Therefore, uncertainty weighting598

likely did not affect the present results to a substantial extent.599

In the present research, we used psychological hypotheses and a minimalist600

presentation format to draw conclusions about lay audiences’ belief updating. While this601

rather controlled experimental setup ensures a high internal validity, more research is602

needed to determine the generalizability of our findings. For example, the effects of603

subjective expertise, trust in (psychological) science and scientific literacy observed in the604

present research may be even more pronounced for hypotheses from more publicly605

contested or personally relevant research fields such as the COVID-19 pandemic or climate606

change. Also, our surprising finding of more pronounced belief updating for higher prior607

beliefs when evidence is presented in a blocked decreasing manner requires further scrutiny608

in future research. In principle, simultaneous presentation or sequential presentation in609

close temporal succession (as in our present study) might prevent participants from610

creating alternative explanations and revising their beliefs accordingly as predicted by the611

principle of resolution (Khemlani & Johnson-Laird, 2013). Conversely, presenting612

individual study outcomes in a more temporally distributed manner might not only be613

more externally valid, but also provide a rigorous test of our result pattern. In line with614
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our tentative assumption of a sampling-from-memory mechanism underlying belief615

updating for scientific evidence, experimental setups that increase the relevance of memory616

encoding, consolidation, and retrieval processes (e.g., through distraction during evidence617

presentation or longer retention intervals) can be expected to lead to even more618

pronounced effects than we found with our setup. This implies a rather high619

generalizability of our present findings to more applied settings.620

It should be noted that strategies that facilitate belief updating based on scientific621

evidence are a double-edged sword, as the same strategies could be applied to promote622

misinformation (cf. Ecker et al., 2022; National Academies of Sciences, Engineering, and623

Medicine, 2025), where belief updating would be undesirable or even harmful. For example,624

misinformation can be held recent through repetition and broad dissemination through625

social media algorithms (Kozyreva et al., 2020; Pennycook et al., 2018; Unkelbach et al.,626

2019). Nevertheless, knowledge about such strategies and their consequences enables627

detection in the case of unethical applications, as well as aids in the development of628

counterstrategies and interventions to combat misinformation. In addition, the629

identification of person characteristics that facilitate belief updating aids in the630

identification of people that may be more or less susceptible to misinformation. While631

some characteristics, such as subjective expertise or trust in science, especially if the latter632

results in deference to scientific authority (Howell et al., 2020), may affect belief updating633

based on scientific evidence and misinformation to a similar extent, others (e.g., scientific634

literacy) may facilitate belief updating for scientific evidence while making people less635

susceptible to misinformation (cf. Sharon & Baram-Tsabari, 2020).636

As a whole, our findings shed light on the complexities and potentials of effective637

science communication. Whereas news organizations might profit from more carefully638

adjusting the presentation format of their scientific coverage, our findings can also be seen639

as beneficial to enable interested lay people to become more effective observers of the640

scientific enterprise. Based on our findings, people might want to actively choose to641
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consume scientific news coverage from organizations that provide reliable summaries642

instead of reporting isolated study outcomes. Moreover, people might reflect on their643

attitudes towards science and critically question their subjective expertise for specific644

topics to arrive at a truly self-determined weighting of new scientific evidence. From such a645

perspective, lay audiences can still be critical audiences, appreciating high-quality research646

and acting accordingly while recognizing and depreciating advice that is based on647

questionable scientific foundations.648

Constraints on generality649

Our findings are based on a sample of U.S. residents that is diverse in terms of650

gender, age, education, study fields, political orientation (voting behavior and ideology),651

and ethnicity. See the online supplemental materials (https://osf.io/6z5ge/, Schreiner et652

al., 2023a) for detailed information on the demographic composition of the sample.653

Therefore, the findings should readily generalize to the U.S. population and likely also to654

other, at least Western, populations. For example, findings regarding influences of655

participant characteristics were largely consistent with findings from another study with a656

German sample (Schreiner et al., 2025).657

We kept the study procedure quite minimalistic, keeping the information provided658

about each presented study limited to its dichotomous outcome. While this may facilitate659

the generalizability of the findings across populations, which warrants further scrutiny,660

such a highly internally valid approach deviates from many applied settings, in which more661

information about each study (e.g., the sample size) is typically available. Nevertheless,662

such a minimalistic setup is approximated in certain more applied contexts, such as short663

news headlines or forest plots in meta-analyses. We expect the basic result patterns we664

observed in the present study to also hold in more complex experimental setups, but there665

they may be modulated by additional influences (e.g., perceived study quality or source666

credibility). In the present study, we told participants that all presented study results came667

from studies of comparable scientific quality to rule out influences of perceived study668

https://osf.io/6z5ge/
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quality. This, together with the minimalistic procedure we employed, should also limit669

possible influences of source credibility to influences of trust in science more generally,670

whose effect we investigated and could thus control for. Nevertheless, the influence of these671

additional factors (and others, such as personal conclusions of journalists and comments by672

experts) should be investigated in future research. Another noteworthy point is that, also673

in our simultaneous study presentation condition, participants were presented individual674

study outcomes. This may differ to some degree from descriptive summaries of study675

outcomes (e.g., “2 out of 6 studies found support for the hypothesis”) where the evidence is676

already presented in an aggregated format, and may involve memory-based mechanisms to677

a greater extent.678

Finally, we used rather neutral psychological hypotheses and selected participants to679

have no expertise in psychology. Therefore, results may differ if participants are more680

knowledgeable about a certain topic. While such neutral scientific topics are frequently681

reported in the media (cf. Schäfer, 2009, 2011), belief updating may differ for more682

polarizing topics such as climate change (see Su, 2022). For more polarizing topics, people683

may hold stronger prior beliefs and belief updating may be modulated by political684

partisanship (J. Li & Wagner, 2020; Van Bavel & Pereira, 2018). Again, though, we expect685

the basic result patterns we observed in the present study to also hold for more polarizing686

topics but to be modulated by additional factors.687
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Appendix1007

Belief updating was assessed using the mixed-effects regression approach by Rebholz1008

et al. (2024). The posterior beliefs Poij of participants i = 1, . . . , N about stimulus items1009

j = 1, . . . , M served as dependent variables and their prior beliefs Prij and the presented1010

evidence ratio Eij as the primary independent variables to estimate sum-to-one-constrained1011

mixed-effects regression weights of evidence (WOE). The regression coefficients of the level1012

1 or judgment level regression essentially serve as (latent) dependent variables in the level 21013

or weighting level regression, which accounts for random effects of participants and items.1014

Because of the (full) crossing of participants and items in our experiment, this multilevel1015

modeling approach allows for the estimation of individual weights for each experimental1016

trial. The model can be expressed as:1017

Poij = Prij + wij (Eij − Prij) + εij (1)

wij = b0 + aS
i + aT

j + bEduEdui

+ bSeqSeqi + bSeq×ChronSeqiChroni

+ bV IV Iij + bDV DVij

+ bP rPrij + bP r×V IPrijV Iij + bP r×DV PrijDVij

+ bSESEij + bT P TP i + bSISI i,

(2)

where the two equations specify behavior on the judgment and weighting level, respectively1018

(Rebholz et al., 2024). The implemented sum-to-one constraining implied complementary1019

weighting of participants’ prior beliefs denoted as Prij and the presented evidence ratio1020

denoted as Eij. By means of multilevel modeling, the residuals of the coefficients of these1021

two variables can be disentangled from the overall error term εij ∼ N(0, σ2) (Baayen et al.,1022

2008; Brown et al., 2018; Raudenbush & Bryk, 2002). Therefore, the WOE reflects the1023

mixed-effects regression coefficient of Equation 1 that is based on estimating the regression1024

model that results from plugging Equation 2 into Equation 1. In other words, b0 denotes1025

the sum-to-one-constrained fixed effect of the presented evidence ratio on participants’1026
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posterior beliefs, and mixed-effects regression weights per participant and item can be1027

estimated for each individual trial ij of the experiment. The corresponding random effects1028

terms were denoted as aq ∼ N
(
0, τ 2

q

)
for participants q = S and stimulus items q = T ,1029

respectively, with τ 2
S and τ 2

T mutually independent. We also included participants’1030

education level Edui as a control variable on the weighting level.1031

For testing the six hypotheses, we additionally included corresponding predictors on1032

the weighting level of the model. Specifically, bSE, bT P , and bSI can be used to test the1033

effects of subjective expertise, trust, and scientific literacy on participants’ weighting of the1034

presented evidence according to Hypotheses 4, 5, and 6, respectively. Similarly, bSeq1035

represents the effect of simultaneous versus sequential study presentation (Hypothesis 1)1036

and bSeq×Chron the effect of chronologically versus randomly ordered studies in the latter1037

condition (Hypothesis 2). The predictors Seqi and Chroni were contrast-coded with 0.501038

indicating the reference level (i.e., sequential or chronological study presentation), and1039

−0.50 otherwise. Finally, to test Hypothesis 3, we added participants’ prior beliefs Prij1040

also as predictors on the weighting level of the model, and included main effects and1041

interactions of the evidence presentation format. That is, bV I captures the effect on1042

weighting evidence that was presented in a blocked increasing versus non-blocked (varying)1043

manner and bDV the effect on weighting evidence that was presented in a non-blocked1044

(varying) versus blocked decreasing manner, respectively. The evidence presentation1045

conditions were repeated or difference contrasts-coded, where V Iij = {−2/3, 1/3, 1/3} and1046

DVij = {−1/3, −1/3, 2/3} denote the contrasts of blocked increasing, non-blocked1047

(varying), and blocked decreasing evidence presentation, respectively.1048
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Table A.1

Multilevel Model as Specified in Equations 1 and 2 Including all Hypothesized Predictors

and Control Variables

Estimate 95% CI SE t df p

b0 0.6152*** [0.5314, 0.6990] 0.0428 14.39 926.72 < .001

bEdu -0.0153** [-0.0256, -0.0051] 0.0052 -2.94 905.55 .003

bSE -0.0558** [-0.0937, -0.0180] 0.0193 -2.89 14778.00 .004

bT P 0.0496*** [0.0268, 0.0724] 0.0116 4.27 874.54 < .001

bSI 0.0721*** [0.0461, 0.0982] 0.0133 5.43 936.83 < .001

bSeq -0.0625* [-0.1107, -0.0143] 0.0246 -2.54 927.51 .01

bP r -0.1469*** [-0.1780, -0.1157] 0.0159 -9.23 3026.64 < .001

bV I -0.0523** [-0.0906, -0.0139] 0.0196 -2.67 16270.68 .008

bDV -0.0419* [-0.0809, -0.0028] 0.0199 -2.10 16302.38 .04

bSeq×Chron -0.0132 [-0.1148, 0.0883] 0.0518 -0.25 924.70 .80

bP r×V I 0.1171*** [0.0625, 0.1717] 0.0278 4.20 16279.11 < .001

bP r×DV 0.0824** [0.0270, 0.1379] 0.0283 2.91 16312.26 .004

τS 0.2763 [0.2597, 0.2924]

τT 0.0286 [0.0118, 0.0413]

σ 0.1873 [0.1852, 0.1894]

ICC 0.19

R2
marg. 0.28

R2
cond. 0.42

Note. Two-sided *p < 0.05, **p < 0.01, and ***p < 0.001. Wald 95% CI for fixed and bootstrap

95% CI (with 1,000 iterations) for random effects are shown. Sample sizes of N = 930 participants

S and M = 18 stimulus items or hypotheses T resulted in a total number of 16740 observations.
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