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Abstract

Evolving US media and political systems, coupled with escalating misinformation cam-

paigns, have left the public divided over objective facts featured in policy debates. The public

also has lost much of its confidence in the institutions designed to adjudicate those episte-

mic debates. To counter this threat, civic entrepreneurs have devised institutional reforms to

revitalize democratic policymaking. One promising intervention is the Citizens’ Initiative

Review (CIR), which has been adopted into law in Oregon and tested in several other states,

as well as Switzerland and Finland. Each CIR gathers a demographically stratified random

sample of registered voters to form a deliberative panel, which hears from pro and con advo-

cates and neutral experts while assessing the merits of a ballot measure. After four-to-five

days of deliberation, each CIR writes an issue guide for voters that identifies key factual find-

ings, along with the most important pro and con arguments. This study pools the results of

survey experiments conducted on thirteen CIRs held from 2010 to 2018, resulting in a data-

set that includes 67,120 knowledge scores collected from 10,872 registered voters exposed

to 82 empirical claims. Analysis shows that reading the CIR guide had a positive effect on

voters’ policy knowledge, with stronger effects for those holding greater faith in deliberation.

We found little evidence of directional motivated reasoning but some evidence that reading

the CIR statement can spark an accuracy motivation. Overall, the main results show how

trust in peer deliberation provides one path out of the maze of misinformation shaping voter

decisions during elections.

Introduction

Every year, referenda and initiatives ask voters to evaluate complex public policy questions

that appear on their ballots. This “demanding form of democracy” [1] has become more
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daunting as the public information environment suffers from what the RAND Corporation

calls an epidemic of “truth decay” [2]. Namely, the evolving US media and political systems

have left the public divided over objective facts and have diminished faith in the institutions

designed to adjudicate those debates. A recent essay in Science advocated countering these

threats by developing a rigorous “science of deliberation” to assess institutional reforms that

might revitalize democratic policymaking [3]. Defined therein as a blend of “argumentative

complexity” and “civility,” deliberation hinges on voters accessing relevant “facts and evi-

dence” to aid them in reaching well-informed judgments.

One of the interventions cited in that essay was the Citizens’ Initiative Review (CIR), which

has been adopted into law in Oregon and tested in several other states, as well as Switzerland

and Finland [4]. In an era of declining trust in government and public institutions [5], the CIR

offers skeptical voters a “trusted information proxy.” The CIR process was created by experi-

enced practitioners of deliberation [4,6]. In the State of Oregon, which has held the most pan-

els, a CIR Commission selects ballot measures for review, then contracts with a

nongovernmental organization to create a CIR panel from a stratified random sample of 20–

24 registered voters [7]. The CIR panel engages in question-and-answer sessions with pro and

con advocates and issue experts over 4–5 days, along with extensive small group discussion on

the ballot measure. The experts are individuals with issue-relevant knowledge working at pub-

lic agencies, nongovernmental organizations, or universities. The process culminates in the

panel writing a one-page analysis that highlights key findings of fact and what the panel con-

siders as the strongest, factually accurate arguments for and against a ballot measure. The

CIR’s analysis appears as a “Citizens’ Statement” in the official Voters’ Pamphlet mailed to

every registered voter in Oregon.

In theory, the CIR should work as an effective means of education on policy questions for

which mistaken public beliefs have yet to become ideological convictions [8]. When tasked

with legislating via initiative and referendum elections, voters often lack basic policy knowl-

edge and lean on preexisting partisan biases [1,9]. To improve voter knowledge, the CIR bene-

fits from a source credibility akin to the public’s trust in the jury system [10,11] and randomly-

selected representative bodies more generally [12–14]. The CIR leverages that credibility to

provide simplified, timely information to voters [15], who can be daunted by the cognitive

demands of voting on legislation ([16–18]. A “science of deliberation,” however, requires a

reliable assessment of the net impact of the CIR on public knowledge, and this study provides

a firm test of the hypothesis that reading a CIR Citizens’ Statement increases voter knowledge.

Scope of research

This study combines results from survey experiments on thirteen CIRs held from 2010 to 2018

in Oregon, Arizona, California, Colorado, and Massachusetts. Participants were recruited

through a Qualtrics online panel, though one mail survey (2014) and one online survey (2012)

used a publicly-available list of registered voters. Researchers (or Qualtrics) had initial contact

information for respondents, but these personally identifying contact lists were unlinked to

survey responses and destroyed after data collection. We received exemption determinations

permitting the use of implied consent for mail, phone, and internet voter surveys from the

University of Washington Human Subjects Division and the Pennsylvania State University

Office for Research Protections.

Each survey was conducted in the final month before the election, and those who had

already seen the official voter guide and/or CIR statement were excluded from analysis. These

surveys, principally funded by the National Science Foundation, tested whether the CIR

improved the accuracy of voters’ policy beliefs by (a) randomly varying the information
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exposure that voters received in advance of an election then (b) measuring their knowledge on

a series of pertinent true/false questions. On each knowledge item, respondents received a Fac-

tual Accuracy score ranging from -2 (confident in an incorrect answer) to +2 (confident in a

correct answer) to see whether the CIR improved the accuracy of voters’ policy beliefs [19,20].

Pooling all the surveys into one dataset, we used multilevel ordered logit regressions using

odds ratios (OR) to analyze a total of 67,120 Factual Accuracy scores calculated for 10,872 reg-

istered voters. This yields statistical power sufficient to detect even very small effect sizes [21].

Such multi-year datasets covering several policy issues are rare, and they provide more reliable

and precise estimation of main effects of deliberative processes. (See Online Supplement S1

Table in S1 File for details about the surveys combined in this dataset.)

Findings

Overall impact on public knowledge

Across the thirteen CIRs, reading the CIR statement increased voters’ knowledge about a ballot

measure (OR = 1.45, SE = .06, p< .001): 44% of those who were not shown the CIR statement

(control) picked the correct true/false option, compared to about 60% of those who saw it

(treatment). Relative to the control group, exposure to the CIR statement reduced the number

of incorrect responses by about 8 percentage points (27% decrease) and increased the number

of correct answers by about 10 points (23% increase). The CIR’s largest boost was in the pro-

portion of respondents who were confident in their knowledge when their belief was accurate.

Fig 1 shows the knowledge gains after controlling for different ballot measures and sample

sizes (See S2-S4 Tables and S1 Fig in S1 File).

The surveys included in this analysis addressed thirteen policy questions across five US

states. Fig 2 shows that the CIR guide improved average Factual Accuracy for all but one of

those issues. Only the inaugural CIR—concerning mandatory minimum sentencing in Ore-

gon—generated no improvement. Significant effect sizes (Cohen’s d) ranged between .10 and

.40 with an overall average effect of .18 (CI = .12 .24, (see Online Supplement S2 Fig in S1 File).

Another way of assessing the consistency of the CIR’s effect on Factual Accuracy breaks the

results down by individual factual claims. Each of the thirteen policy questions had a corre-

sponding set of true/false statements, resulting in a total pool of 82 knowledge items. Among

those knowledge items, 69 had sufficient respondents to detect at least an effect if d> .4 with a

power of 80%. Using t-tests and a two-tailed .05 significance threshold, 33 of these 69 items

had significant positive effects (mean d = .37), 33 had non-significant effects (mean d = .09),

and three of them had significant negative effects (mean d = -.30). After applying Holm multi-

ple hypothesis correction, 21 items with a positive effect were statistically significant, none

with negative effects, and 48 not statistically significant (see Online Supplement S5 Table in

S1 File). Simply put, the CIR had a strong tendency to boost public knowledge, though in most

cases its effect was small. It is not, however, foolproof: In less than five percent of cases, reading

the statement backfired by significantly reducing the accuracy of public beliefs. (See Stata log

files on request and replication materials for full details).

This first analysis showed the CIR’s overall benefit relative to either no information

guide or an official voter guide. Official guides are commonly written by state officials, such

as the Secretary of State, and their descriptions of ballot measures often use technical lan-

guage constrained by neutrality concerns to the detriment of direct policy relevance [15].

Thus, we tested whether those who only read the CIR statement had Factual Accuracy

scores above those who only read the official guide. (The subset of CIR issues available for

this analysis included: sentencing, casinos, and corporate taxes in Oregon; housing in Port-

land Metro and California; and nursing in Massachusetts.) We found that they do
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(OR = 1.32, SE = .14, p = .006), although the difference is more modest. About 6 percent

more of respondents pick the correct answer on individual knowledge items—50% com-

pared to 44%—if they read the CIR statement instead of the official voter guide (see Online

Supplement S6 Table and S3 Fig in S1 File).

We then examined whether reading the CIR statement adds knowledge gains when pre-

sented alongside the official voting guide, compared to those who read only the voting

guide. (The CIR issues available for this analysis included: corporate taxes in Oregon, hous-

ing in Portland Metro; marijuana in Oregon and Arizona; and nursing in Massachusetts.)

When presented together in this way, exposure to the CIR still has a modest net benefit

(OR = 1.62, SE = .12, p< .001). Fig 3 shows that on average, exposure to the CIR statement

and the voting guide produced significantly larger knowledge gains than reading only the

official guide. About 60% picked the correct answer if they read the CIR statement and vot-

ing guide compared to 49% among those who read the voting guide without the CIR state-

ment (see Online Supplement S7 Table in S1 File). We also estimated the effect of reading

the CIR compared to no exposure and found a similar effect (OR = 1.58, SE = .15, p< .001),

as shown in S8 Table in S1 File.

Fig 1. Policy knowledge gains from exposure to a CIR statement.

https://doi.org/10.1371/journal.pone.0288188.g001
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Partisan bias versus accuracy motivation

The CIR model stands on the assumption that voters reading a nonpartisan issue statement

are motivated to understand the issues before them [22]. By contrast, motivated reasoning the-

ory and cultural cognitive theory posit that partisans reject information infelicitous to their

prior biases [23]. The latter view cautions that observed knowledge gains might reflect shifts in

empirical beliefs among only those already predisposed to agree with the claims made in a CIR

statement. Those who initially held inaccurate beliefs that buttressed their identities would

reject any contradictory information provided by the CIR. Directional motivated reasoning

has repeatedly been reported among Democrats and Republicans [2,19,20,22,23].

If our findings above are driven by directional motivated reasoning, we expect the partisan

group who was more factually accurate pre-treatment to improve more; and those less accurate

to ignore the summary provided by the minipublic. Alternatively, Democrats and Republicans

improve their Factual Accuracy at a similar rate or the minipublic statement induces an accu-

racy motivation [22], where those less factually accurate pre-treatments improve more after

reading the statement.

Testing this requires two steps. First, we need to estimate whether there is a significant dif-

ference in the control group (who were not exposed to any treatment) between Democrats and

Fig 2. Internal meta-analysis of CIR effect sizes on factual accuracy.

https://doi.org/10.1371/journal.pone.0288188.g002
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Republicans in Factual Accuracy. Next, we test whether there is a significant difference in

treatment effect across Democratic and Republican study participants or they improve at a

comparable rate. Then, we employ a two-pronged analysis. First, we used our pooled dataset.

With 33,614 claim responses we can detect effects with d> .025 with a power of 99%. In the

control group we find that Democrats (M = .18, SE = .01) compared to Republicans (M = .13,

SE = .01) are marginally more Factually Accurate, t(22,171) = 3.3, p = .001. However, multi-

level regression analysis suggests treatment effects are comparable across the two partisan

groups (OR = 1.03, SE = .10, p = .79, see Online Supplement S9 and S10 Tables in S1 File).

Our analysis using pooled data might produce biased results if the knowledge gains are split

across different claims. Thus, our second approach tested Knowledge Items where we find a

significant difference in Factual Accuracy. For this analysis we used eighteen highly powered

true/false claims across two CIR statements (GMO Labels in Oregon and Colorado). In total

there are 82 true/false claims in our dataset. In this analysis we exclude under-powered studies

(N< 875). We can detect negligible effects d> .10 with 90% power. The results are compara-

ble if we run the analysis for all 82 true/false claims and for all treatment regimes.

After applying Holm multiple hypothesis correction, we found three claims where Demo-

crats were significantly more Factually Accurate in the control group. In one of these instances,

the average treatment effect was significantly (p = .019) higher among Republicans, suggesting

accuracy motivation, but only before Holm correction (p = .32).

Fig 3. Policy knowledge gains from exposure to the CIR statement and voter guide compared to the voter guide only.

https://doi.org/10.1371/journal.pone.0288188.g003
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Taken together, the CIR statement had a similar effect on both Democrats and Republicans.

In rare cases, the group that began with lower Factual Accuracy improved its scores more than

its counterpart, and we found no evidence of the opposite. Thus, an accuracy motivation

appeared to be at work more than a directional one. (See Stata log files on request and replica-

tion materials for full details.)

Confidence in deliberation and the CIR process

Our final analysis tested a core assumption of the CIR. Theoretically, much of the CIR’s influ-

ence comes from the confidence that busy voters place in a deliberative body of their peers,

which can serve as a “trusted information proxy” [6]. If this holds true, those respondents who

expressed more confidence in public deliberation should show stronger information gains.

To scrutinize that assumption, three survey items were combined into a scale measuring

respondents’ faith in citizen deliberation (α = .66). The three items read: “Even people who

strongly disagree can make sound decisions if they sit down and talk;” “everyday people from

different parties can have very civil conversations about politics;” and “the first step in solving

our common problems is to discuss them together.” Higher Factual Accuracy gains from read-

ing the CIR statement came for those who had confidence in the ability of “everyday people”

to solve “common problems” through deliberation (OR = .1.22, SE = .05, p< .001). Thus, the

CIR’s impact was partly a matter of trusting in the citizen deliberation on which it relies. (For

more detail, see S11 Table in S1 File)

Discussion

Given that “deliberative institutional experimentation is flourishing throughout the world” [3]

more rigorous investigation of democratic reforms is important. Databases such as

Participedia.net provide a catalogue of thousands of case studies of deliberation, but aggre-

gated analyses of such cases often lack precision, a consistent set of variables, comparable mea-

sures of key variables, and sufficient statistical power [24,25]. Such repositories also risk

selection bias, owing to the tendency to underreport unsuccessful cases [26].

Our analysis of the CIR overcame those obstacles by including every instance of this deliber-

ative process, using largely overlapping sets of variables, including a true/false knowledge test

that remained consistent in its structure across cases but was tailored to each unique policy

question. The result was a database of responses from tens of thousands of respondents,

including close to seventy thousand knowledge item responses. Combining the raw data from

each survey has permitted the first fine-grained analysis of a deliberative minipublic’s wider

impact on an electorate over several iterations.

The two principal conclusions these data afford are these. First, the CIR model works as a

means of improving public knowledge in advance of elections. This method of public educa-

tion also outperforms conventional voter guides produced by state officials. When reading the

CIR, voter knowledge improved regardless of prior ideological biases. If anything, voters more

often corrected their ideological biases, rather than rejecting information that conflicted with

prior beliefs. The CIR is no panacea, but one can imagine many applications to harness the

power of smaller deliberative bodies to inform the judgment of the wider public, perhaps even

beyond the confines of elections [14,27].

Second, confidence in the value of public deliberation enhances knowledge gains by prim-

ing individuals to receive the wisdom generated by a deliberative body of their peers. The trust

effect was modest, however, which suggests that the CIR’s efficacy as a source of public infor-

mation does not hinge on people’s faith in deliberation.
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Future research on voting guides like the CIR could track voter knowledge and attitudes

longitudinally, with pre- and post-exposure measures of empirical beliefs. This would make it

possible to trace, at the individual level, how preexisting attitudes toward deliberation shape

the movement from fiction to fact and from uncertainty to confident accuracy. This would

clarify the degree to which a trusted deliberative body like the CIR is equally adept at correct-

ing misperceptions as it is in building voters’ confidence in accurate beliefs they already hold.

Caveats aside, this study shows that small scale deliberative interventions can lead to clear

knowledge gains. Since over forty percent of Oregon voters seek out the CIR on their own

when it appears in the official Voters’ Pamphlet [4], this suggests a widespread knowledge

increase in the electorate. We hope that these results inspire future systematic, aggregated anal-

yses of other deliberative bodies, such as larger Citizens’ Assemblies, Deliberative Polls, Citi-

zens’ Juries, and other “minipublics” that harness the power of small deliberative bodies for

larger public purposes [28–30]. The movement toward more consistent evaluation of such pro-

cesses points in the right direction [31], and we hope that our study becomes one of many

effective efforts to advance the science of deliberation. In a world beset by misinformation and

misperception [2], such a body of knowledge could not be more timely.
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Funding acquisition: John Gastil, Katherine R. Knobloch.

Investigation: John Gastil, Katherine R. Knobloch, David L. Brinker, Robert C. Richards, Jr,

Justin Reedy, Stephanie Burkhalter.
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28. Grönlund K, Bachtiger A, Setälä M, editors. Deliberative mini-publics: Involving citizens in the demo-

cratic process [Internet]. Colchester, UK: ECPR Press; 2014.

PLOS ONE Deliberative panels as a source of public knowledge: A large-sample test of the Citizens’ Initiative Review

PLOS ONE | https://doi.org/10.1371/journal.pone.0288188 July 27, 2023 9 / 10

https://doi.org/10.1126/science.aaw2694
https://doi.org/10.1126/science.aaw2694
http://www.ncbi.nlm.nih.gov/pubmed/30872504
https://doi.org/10.1371/journal.pone.0288188


29. Nabatchi T, Gastil J, Weiksner M, Leighninger M, editors. Democracy in motion: Evaluating the practice

and impact of deliberative civic engagement. New York: Oxford University Press; 2012.

30. OECD. Innovative citizen participation and new democratic institutions: Catching the deliberative wave.

Paris: OECD Publishing; 2020.

31. OECD. Evaluation guidelines for representative deliberative processes. OECD Publishing; 2022.

PLOS ONE Deliberative panels as a source of public knowledge: A large-sample test of the Citizens’ Initiative Review

PLOS ONE | https://doi.org/10.1371/journal.pone.0288188 July 27, 2023 10 / 10

https://doi.org/10.1371/journal.pone.0288188

