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Abstract: Within the Advocacy Coalition Framework (ACF), policy-oriented learning is understood as a
change in policy beliefs. Additional work has noted that belief reinforcement, not just belief change, is also
a potential policy learning outcome. Yet, little work has attempted to reconcile how learning could involve
both belief change and belief reinforcement. In this paper, I propose a policy-oriented learning model where
policy beliefs – deep core, policy core, or secondary aspects – are understood as having a distribution with a
central tendency (i.e., the belief) as well as variance (i.e., certainty associated with the belief). With policy be-
liefs considered as distributions, learning can be understood as changes in beliefs (i.e., a change in the central
tendency) as well as changes in certainty (i.e., variance) such as a decrease in belief uncertainty (i.e., reinforce-
ment). Using data from a deliberative forum that brought together various stakeholders including experts,
natural resource managers, and the public to discuss environmental issues impacting coastal communities, I
explore changes in concern regarding several key coastal issues before and after the forum. Additionally, I ex-
amine the association between concern following the forum and self-reported learning. I find support for the
proposed policy-oriented learningmodel as shown by significant changes in average concern as well as average
variance among participants across several of the issues discussed.
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Introduction

Policy learning is a key aspect of the policymaking process; however, learning in the policy context is difficult
to conceptualize and measure (see Zaki, Wayenberg, and George 2022). Several of the leading theories of the
policy process discuss policy learning, with theAdvocacyCoalitionFramework (ACF)being themost notable.
TheACFargues that policy-oriented learning is one of the prominent pathways of policy change (e.g., Jenkins-
Smith et al. 2018), yet given the conceptual and measurement challenges associated with policy learning, it is
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one of the least studied aspects of the ACF (Pierce et al. 2017). In brief, policy learning, specifically policy-
oriented learningwithin theACF, is associatedwith “enduring” changes in views and/or behaviors connected
to the policy-related beliefs of individuals and/or collectives (Sabatier and Jenkins-Smith 1993).1

The study of policy-oriented learning involves the examination of both the process of learning as well as the
outcomes of learning (Henry et al. 2022). The process of learning involves how learning occurs and outcomes
involve changes in beliefs and/or behaviors that result from learning. However, belief reinforcement, as op-
posed to belief change, is also considered a learning outcome (Crossan, Lane, and White 1999; Heikkila and
Gerlak 2013; Pattison 2018). Indeed, given the nature of belief systems and biases, belief reinforcement is likely
the most prevalent learning outcome (Weible, Olofsson, and Heikkila 2022).

For a better understanding of policy-oriented learning, it is necessary to reconcile policy learning understood
as both belief change and belief reinforcementwithin a single conceptual and empirical approach. To develop
such an approach, I posit a model where beliefs are conceptualized as having distributions with central ten-
dencies (i.e., the belief) as well as variances (i.e., belief certainty). With this conceptualization, learning can be
understood andmeasured as a change in the central tendency and/or as a change in the variance. A change in
central tendency would represent belief change and a reduction in variance, without a change in the central
tendency, would represent belief reinforcement.

Beyond the conceptualization of policy-oriented learning, it is also necessary to understand the context in
which policy learning might be possible. According to ACF scholarship, there are several factors that are
associated with learning including the attribute of policy forums in which learning could occur (see Jenkins-
Smith and Sabatier 1993). Forum attributes such as its’ openness and its’ norms can influence the potential
for learning. Additionally, the structure, social dynamics, and the technology and functional domain of a
learning forum can make learning within and across actors more (or less) likely (Gerlak and Heikkila 2011).
Recent work on deliberation, specifically deliberative mini-publics, show that they may be contexts that are
conducive for learning (Fishkin 2020; Willis, Curato, and Smith 2022). Yet, little work has examined connec-
tions between deliberative forums and policy-oriented learning.

In this paper, I develop and provide a proof-of-concept test for a policy-oriented learning model that theo-
rizes policy beliefs as distributions and changes in those distributions as indicative of learning. Specifically, I
posit that a change in the central tendency of a distribution is evidence of belief change and a change in the
variance is evidence of belief reinforcement. To test this approach I draw on data collected from public partic-
ipants prior-to and following a deliberative forum that brought together members of the public, experts, and
decision-makers to discuss the impacts of climate change on coastal communities in South Carolina. Using
data from a deliberative forum allows me to also examine the role that such forums can play in facilitating
policy learning by examining beliefs before and after the deliberative forum.

The policy-oriented learning model I develop has four possible learning outcomes including no learning, be-
lief reinforcement, belief change, and belief change and reinforcement. I test three hypotheses based on these
possible outcomes and overall, I find that support for the model as learning is demonstrated as belief change

1There are other ways of defining or characterizing policy learning beyond policy-oriented learning, which is the focus of this paper.
For a discussion of other understandings of learning see Dunlop and Radaelli (2013); Gerlak et al. (2018); Albright and Crow
(2021); Zaki, Wayenberg, and George (2022).
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(i.e. change in the mean), belief reinforcement (i.e., change in the variance), and both change and reinforce-
ment. A secondary finding is that deliberative forums can provide a structure and context that may facilitate
learning.

Policy Beliefs and Learning

The connection between policy beliefs and learning is central to the ACF’s notion of policy-oriented learning.
Within the ACF, beliefs are understood to be hierarchical with deep core beliefs informing policy core beliefs
and policy core beliefs informing secondary aspects. Deep core beliefs involve beliefs such as political ideol-
ogy or cultural worldviews that span multiple policy issues (Jenkins-Smith et al. 2014; Ripberger et al. 2014).
Learning is not likely to occur with deep core beliefs because they are highly resistant to change. Policy core
beliefs are associated with particular issues and subsystems and include the causes of the problem and poten-
tial solutions; methods of program finance; and the involvement of policy actors in decision-making (public,
experts, elected officials) (Sabatier and Jenkins-Smith 1999, 132–34). Advocacy coalitions tend to form around
shared policy core beliefs. Changes in policy core beliefs are more likely than with deep core beliefs, but learn-
ing regarding policy core beliefs is not especially common. Secondary aspects are preferences for particular
policy tools or instruments and are constrained by policy core beliefs (Kammermann andAngst 2021). Learn-
ing is most likely to occur with the beliefs associated with secondary aspects.

Policy-oriented learning is associatedwith changes in beliefs and is defined specifically as “enduring alterations
of thought or behavioral intentions that result from experience and which concerned with the attainment or
revision of the precepts of the belief systems of individuals or of collectives” (Sabatier and Jenkins-Smith 1993,
42). Yet, belief reinforcement, not only belief change, is also considered to be a learning outcome. Further
it’s not necessarily clear what constitutes a change in beliefs. Specifically, is there a directional aspect of belief
change? To constitute a change, do beliefs need to move in the opposite direction? For example, if an indi-
vidual does not believe that human activity has had an impact on climate, would only a change to believe that
humans do indeed impact the climate be sufficient for belief change? Clearly if a belief moves significantly in
the opposite direction that would be a belief change, but is that the only direction in which beliefs can move
to be considered learning?

Recentworkonpolicy learning and informationprocessing can shed light on the directional aspect of learning
(Nowlin 2021). Learning through information processing occurs as prior beliefs are updated in the direction of
the information as a result of the processing andweighing of the information. With this approach, learning oc-
curs only when beliefs change in a way that is consistent with the information being processed. Additionally,
learning is a function of the strength of the prior belief and the strength of the information signal and how
it’s weighed. Therefore, to change strongly held beliefs the information signal and its weighing must be suffi-
ciently strong. In otherwords, the information signalmust exceed a threshold to elicit learning, and the extent
of that threshold is relative to the strength of the prior belief. With the learning and information processing
approach, information anchors the direction in which beliefs should change to be considered learning.

To better understand belief change as policy-oriented learning, clarity is needed about how beliefs are concep-
tualized and how that conceptualization connects to learning. Along these lines, I posit that beliefs including
deep core, policy core, and secondary aspects, include two key components: the beliefs as well as the certainty
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associatedwith the beliefs. In otherwords, beliefs includewhat is believed to be true aswell as the certainty that
it is true. Further, beliefs can be seen as a probability distribution that has a “central tendency” that represents
the belief and “variance” that represents the (un)certainty associated with the belief. Therefore, policy beliefs
are a function of the belief, 𝛽, and uncertainty, 𝜖, where beliefs = 𝛽 + 𝜖. To illustrate this approach, Figure 1
shows three hypothetical belief distributions.

Figure 1: Hypothetical Distributions of Policy Beliefs

As shown, the belief distribution in the left panel of Figure 1 represents beliefs that are strongly held and have
little variance, or uncertainty. On the other end of the spectrum, and shown in the right panel, are beliefs
that have complete uncertainty, represented as a flat line that illustrates an overall lack of belief and/or belief
certainty. Finally, beliefs can have a theoretical normal distribution, shown in the middle panel, where beliefs
are strong but reasonable levels of uncertainty exists. The distribution of beliefs and uncertainty can impact
the likelihood that learning might occur with strongly held beliefs (i.e., beliefs with little to no uncertainty)
less likely to change then beliefs that are less strongly held (i.e., moderate to high levels of uncertainty). Belief
certainty can vary across individuals and over time. For example, using panel data Jenkins-Smith et al. (2020)
found that Republicans and conservatives held less stable views over time on climate change than Democrats
or liberals.

The conceptualization of policy beliefs as distributions connects clearly to policy-oriented learning. As noted,
belief change and belief reinforcement are considered outcomes of policy learning, and understanding beliefs
as distributions can provide a way to conceptually and empirically account for learning that encompasses
both belief change and reinforcement. Specifically, if beliefs are understood as probability distributions then
learning as belief change can be understood to occur when the central tendency of the belief shifts, which
can be measured empirically as a statistically significant change in the central tendency (e.g., the mean) of the
belief distribution. Learning as belief reinforcement occurs when the uncertainty associated with the belief
is reduced. This can be measured as a statistically significant change in the variance of the distribution, and
a significant reduction in variance would indicate belief reinforcement. Therefore, with this approach no
learning (e.g., no shifts in beliefs or certainty), belief reinforcement, belief change, and both reinforcement
and change are possible learning outcomes.

Understanding policy-oriented learning, which includes both belief change and belief reinforcement, from a
foundation of belief distributions provides some conceptual and empirical clarity but does not provide clarity
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on the direction of change or reinforcement. As noted, apart from a 180 degree change in beliefs the direction
of learning should be based on the information that is being processed such that to be considered learning,
beliefs should shift to be in line with the information. Therefore, a significant shift in beliefs and/or a signifi-
cant shift in belief certainty should be in the direction of the information to be considered as policy-oriented
learning. Using again the example of anthropogenic climate change; if an individual that believes human ac-
tivity has no impact on climate and consumes some information that supports that belief and, as a result of
that information, they becomemore certain in their belief, then that is learning as belief reinforcement. How-
ever, if the information caused a significant shift in the belief itself and in the direction of the information,
then it is learning as belief change even if the individual still believes that human activity has no impact on the
climate.

Several factors can shape the possibilities for policy learning including the nature of the forum inwhich policy
is discussed and debated. In the next section, I examine connections between policy learning and deliberative
forums.

Learning and Deliberation

There are several possible mechanisms through which learningmight occur, and scholars using the ACF have
noted four important factors related topolicy-oriented learning including the attribute of forums, level of con-
flict between coalitions, attributes of the stimuli, and attributes of actors (Jenkins-Smith et al. 2018; Jenkins-
Smith and Sabatier 1993). Key attributes of forums include its openness, the degree to which actors share a
common epistemology, and the norms associated with the forum. Level of conflict within a subsystem can
matter, with learning less likely to occur across coalitions within a subsystem that has a high level of con-
flict. Attributes of the stimuli involve the type(s) of information available and the tractability of the problem.
Finally, actor attributes include their “belief systems, resources, strategies, and network contacts” (Jenkins-
Smith et al. 2018, 152). As a result of these and other factors, institutional designs can work to help or hinder
learning (Heikkila and Gerlak 2019).

Policy-oriented learning typically occurs in a collective context involving a collective process of information
acquisition, translation, and dissemination, as well as collective outcomes associated with new beliefs and/or
behaviors (Gerlak and Heikkila 2011; Heikkila and Gerlak 2013). Yet, it is individuals that learn in a collective
context and the aggregation of individual learning is the foundation of collective learning.2

As noted, the type of forum can shape policy learning, and forums organized around deliberation may be
conducive to policy learning (Fishkin 2020). Deliberation involves the reasoned and informed consideration
of policy issues through discussion among individuals (Bessette 1997; Nabatchi 2012). One of the central
aspects of deliberation, particularly in the context of deliberative democracy, is persuasion rather than the
aggregation of preferences. With persuasion there is the potential for a shift in preferences, or learning.

There are several types of deliberative forums including government decision-making bodies such as courts
and legislatures but also smaller-scale forums such as deliberative mini-publics. A deliberative mini-public

2In this paper, I adopt amethodological individualism approachwhere individual and collective learning are both a result of similar
dynamics.
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involves a representative sample of the public that is brought together to have a facilitated discussion regard-
ing issues of public concern. Mini-publics can have various goals or outcome including to help participants
gain a better understanding of the problem(s), improved understanding of the decision-making process of
the community, the consideration of trade-offs associated with various policy approaches, and to make a rec-
ommendation, among others (Escobar and Elstub 2017).

Regardless of the overall goal, deliberativemini-publics tend to have similar stages and processes (Escobar and
Elstub 2017; Willis, Curato, and Smith 2022). The first stage involves the recruitment of participants. Ide-
ally, participants should be a representative sample of the broader population. Next is the learning phrase
where participants learn about the issue(s) they will be discussing. Often participants are sent materials ahead
of time and/or experts are on-hand during the deliberation to give presentations and answer questions. The
third stage is the deliberation where participants engage in meaningful and facilitated dialogue about the is-
sue(s). The final stage is the conclusion, the specifics of which depend on the overall goal of the deliberative
forum. For example, the conclusion could involve the crafting of a consensus document that reflects the rec-
ommendation of the deliberative panel (e.g., the Citizens’ Initiative Review in Oregon (Gastil and Knobloch
2019)), among other possible outputs.

In the next section, I describe the Our Coastal Future Forum, a deliberative forum consisting of the public,
experts, and decision-makers that met to discuss environmental issues occurring in South Carolina’s coastal
communities.

The Our Coastal Future Forum

The Our Coastal Future Forum (OCFF) was a deliberative mini-public that occurred in October 2017 in
Charleston, South Carolina. The OCFF brought together about 100 total participants from each of South
Carolina’s eight coastal counties to discuss climate change and the various impacts of climate change on coastal
communities. The goal of the OCFF was to give participants an improved understanding of the environ-
mental issues facing the coast as well as an improved understanding of the decision-making processes in the
community. Specific topics included climate change, biodiversity, off-shore energy resources, environmental
health, and sea-level rise.

The OCFF took place on a Friday evening and a Saturday. The Friday evening session included an introduc-
tion and overview of the forum as well as a presentation on climate change. The Saturday session involved
plenary presentations from the experts on the various issues as well as several break-out groups where partici-
pants deliberated.

Participants were recruited from South Carolina’s eight coastal communities and included the public, ex-
perts, natural resourcemanagers, and city and county government officials. Public participantswere recruited
through an email survey and flyers placed in and around the communities.3 The email survey, which was
fielded fromAugust 9, 2017 to September 11, 2017, included several questions regarding the respondents’ views
about climate change and other environmental issues as well as a question about participating in a public fo-
rum to discuss issues important to the local community. Expert and government participants were recruited

3An email list of residents in coastal counties was purchased from the marketing firmDunhill International List Co., Inc.
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with the help of the South Carolina Sea Grant Consortium. Overall about 100 participated in the OCFF
including the public, experts, and decision-makers.

The learning phase of the OCFF included briefing materials that were sent to participants before the forum
as well as presentations by the experts at the forum itself. Additionally, the experts were available to answer
participant questions.

For the deliberation phase, participantswere put into eight separate groups of 8 to 12 participants to deliberate.
Each group was facilitated by a trained facilitator. Experts moved between groups to answer questions and
provide clarification.

Finally, the conclusion of the OCFF involved each of the small groups reporting to the others what they dis-
cussed in their groups. Participants also answered a survey after the forum. The post-forum survey included
some of the same measures as the previous survey, but also added questions about the forum itself as well as
questions regarding whether the participants learned about the issues as a result of the forum.

Deliberative forums provide good conditions for learning to occur within a collective context, and the next
section outlines several hypotheses regarding policy-oriented learning as a result of the OCFF.

Learning Hypotheses

Policy-oriented learning involves changes in beliefs and/or behaviors associated with policy issues. Yet, the
outcomes of learning include both belief change and/or belief reinforcement. To reconcile belief change and
reinforcement as learning outcomes, I argue that beliefs should be conceptualized as having distributionswith
central tendencies as well as variance, where a significant shift in the central tendency indicates belief change
and a shift in the variance indicates belief reinforcement. Additionally, I note that to be considered learning
beliefs should be changed and/or reinforced in the direction of information. Finally, I argue that deliberative
forums are likely to provide an institutional design conducive to learning.

To provide a proof-of-concept for themodel of policy-oriented learning discussed above, I posit and test three
hypotheses: the first is related to belief change, the second is about belief reinforcement, and the third hypoth-
esis is about belief change and self-reported learning. Participants in theOCFFwere asked, as part of both the
pre-and-post survey, their level of concern about 10 specific environmental issues (listed below). The concern
questions are used as measures as policy beliefs related to the issues.

The first hypothesis regards policy learning as changes in beliefs following the processing of information in a
deliberative forum. I expect that average concern in the aggregate and across the different issues will increase
following theOCFF.The increase in concern is expected because the informationprovided to the participants
highlighted the environmental challenges facing coastal communities.

Belief change hypothesis:

H1: Concern about each issue will increase following the deliberative forum
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ForH1, I expect that themean level of concern in the aggregate as well as for each issuewill be higher following
the deliberative forum, 𝜇1 < 𝜇2.

The secondhypothesis regards uncertainty andbelief reinforcement. I expect that, on average, the uncertainty
surrounding how concerned about the issues participants are will decrease following the OCFF. A decrease
in uncertainty would be indicative of belief reinforcement. Finally, the decrease in uncertainty is expected
because of the nature of the information provided, as discussed above.

Belief certainty hypothesis:

H2: Uncertainty about concern will decrease following the deliberative forum

With H2 I expect that the variance will be lower following the forum in the aggregate and for each issue,
𝜎2

1 > 𝜎2
2.

Following the OCFF participants were asked questions about the forum including questions intended to
gauge if they learned as a result of the OCFF. If an increase in the mean level of concern is indicative of belief
change, then it follows that higher levels of concern following the forum will be associated with measures of
self-reported learning. Therefore, I posit that:

H3: As concern about issues increases post-forum, participants will bemore likely to report that they
learned

Finally, following the OCFF participants were asked if they changed as a result of the forum and, with an
open-ended question, how they changed. I use some representative responses to the open-ended questions
to further examine the hypotheses. The next section describes the data and analytical approaches I used.

Data and Analysis

The test the above stated hypotheses, I draw on the survey data of public participants from both before the
OCFF as well as after. The prior data was through an online survey that was administered in Qualtrics and
collected 4 to 8weeks before the forum. Themajority of the post-surveyswere collected on paper immediately
following the forum, but a few were collected online the following week. The overall number of participants
with complete pre-and-post surveys is 61.

Respondents were asked both before and following theOCFF to rate their level of concern about several envi-
ronmental issues that are impacting coastal communities on a 0 to 10 scale. The following analysis includes an
aggregatemeasure of overall concern that combines all of the issues as well as an analysis for each issue individ-
ually. The question wording was as follows, and the order in which the issues appeared was randomized:

Listed below are several issues thatmay impact the natural environment and human health. On a
scale from 0 to 10, with 0 being not at all concerned and 10 being extremely concerned, how concerned
are you about each of the following?

• Loss of biodiversity
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• Changes in South Carolina’s shoreline
• The contamination of coastal waters
• Sea-level rise
• Flooding in your local area
• Drought in your local area
• Changes in the chemical balance of the oceans
• An increase in infections resistant to antibiotics
• An increase in the intensity of hurricanes
• The quality of natural waterways such as streams, lakes, and rivers in your local area

To examine learning as shifts in the mean of concern as well as shifts in variance, I examine changes following
the OCFF using paired sample t-tests for the means and F -tests for the variance. For overall change, I used an
aggregate measure where I combined each issue on a single 0 to 10 scale for both the pre and post-measures.
The Cronbach’s 𝛼 for the pre-aggregate measure is 0.898 and for the post measure it is 0.85, which indicates
that concern for one issue is closely related to concern for the other issues.

Results

First, to testH1 andH2 I examine the distributionof the overall concernmeasure followedby the distributions
for each issue. Then, to testH3 I examine the association between aggregate concern following theOCFF and
two measures of self-reported learning. Finally, I conclude with representative example statements from an
open-ended question about whether participants felt they changed as a result of the OCFF.

Concern about Issues

Looking first to overall concern, Figure 2 shows the kernel density distribution of the aggregate concern mea-
sure as well as a histogram of the pre-and-post difference (post-forum concern — pre-forum concern) in ag-
gregate concern. Additionally, the left panel of Figure 2 shows the differences in the mean, Δ�̄�, and the
difference in variance, Δ𝑠2 for the measure of overall concern.

As shown in Figure 2, the post-forum mean of 8.62 was significantly higher, at p<0.05, than the pre-forum
mean of 8.16. In addition, the post-forum variance (1.032) was significantly lower than the pre-forum variance
(2.05). These findings support both H1 and H2 for the aggregate measure of concern.

The right panel of Figure 2 shows a histogram of the difference of aggregate concern pre-and-post the OCFF.
As can be seen, 24 or 0.36%, of participants either had no change or a decrease in aggregate concern following
the forum. However, the vast majority of participants, 48 or 0.72%, saw an increase in concern.

The findings regarding overall concern indicate support for the belief change and belief reinforcement hy-
potheses in the aggregate; however, there are likely some differences concerning the individual issues. Next,
I examine changes in mean and variance for each of the 10 issues and those results are shown in Figure 3 and
Table 1.
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Figure 2: Aggregate Concern and Difference in Aggregate Concern Pre-and-Post Forum
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Figure 3: Concern about each Issue Pre-and-Post Forum
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Looking first at Figure 3, as can be seen, some issues saw a belief change (i.e., a significant, at p<0.05 using
a one-tailed test, increase in concern); a change in certainty (a significant decrease in variance); changes in
neither belief nor certainty; or changes in both. Visually, the most dramatic changes seem to be associated
with contamination of water, sea-level rise, antibiotic resistant infections, and increases in hurricane intensity
with each of these issues showing an increase in the mean of concern (i.e., belief change) as well as a decrease
in variance (i.e., belief reinforcement).

Table 1 shows the mean and variance values, the statistical significance, and the learning outcome including
no learning, belief reinforcement, change, or change and belief reinforcement for each issue.

Table 1: Pre-and-Post ForumMean and Variance for Concern about Issues

Pre-ForumMean (Variance) Post-ForumMean (Variance) Learning Outcome

Aggregate Concern 8.159(2.048) 8.622∗∗∗(1.032∗∗∗) Change & Reinforcement
Individual Issues
Loss of biodiversity 8.328(3.452) 8.923∗(2.478) Change
Shoreline changes 7.923(5.385) 8.277(4.141) No Learning
Contamination of water 8.923(1.978) 9.246∗(1.094∗) Change & Reinforcement
Sea-level rise 8.492(3.129) 8.985∗(1.922∗) Change & Reinforcement
Flooding 8.446(2.345) 8.662(3.135) No Learning
Drought 6.108(6.691) 6.569∗(5.186) Change
Ocean acidification 8.046(4.701) 8.415(2.215∗∗∗) Reinforcement
Infections 8.062(5.246) 9.20∗∗∗(1.444∗∗∗) Change & Reinforcement
Hurricane intensity 8.246(4.438) 8.815∗(1.840∗∗∗) Change & Reinforcement
Quality of waterways 8.923(2.135) 9.123(0.897∗∗∗) Reinforcement

Observations 61 61

Note: One-tailed test ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001

As can be seen in Table 1, two issues, shoreline changes and flooding, saw no learning (i.e., no changes in
mean or variance); two issues, ocean acidification and waterway quality, saw belief reinforcement; two issues,
loss of biodiversity and drought, saw a belief change; and four issues, contamination of water, sea-level rise,
infections, and hurricane intensity saw both changes in belief and belief reinforcement.

Beliefs and Self-Reported Learning

Belief changes associated with learning should move in the direction of the information that individuals
and/or collectives consider within a policy context. I argue, for the purposes of this study, that belief change
is measured by a significant shift in beliefs in the direction of information. I posit inH3 that respondents that
had high levels of concern about the issues following the OCFF would be more likely to indicate that they
learned, which would provide evidence that beliefs are associated with self-reported learning.

As part of the post-forum survey, participants were also asked their views of the deliberative forum and a
few of these questions were intended to assess learning. Specifically, in the post-forum survey participants
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were prompted with, A goal for this forum was to help participants learn enough about these issues to reach
an informed decision, then participants were asked if they believe they learned enough to make an informed
decision on a scale from 1 (definitely not) to 5 (definitely yes). The mean for the question was 4.32 on the 1-5
scale, which indicates that, on average, participants felt they learned about the issues as a result of the forum.

Additionally, following the OCFF participants were also asked, Did you change your opinion on these issues
as a result of the discussion, or are your views mostly the same? Overall, 10 or 16.39% of participants indicated
that their views are entirely the same as before, 33 (54.1%) indicated their views aremostly the same as before,
and 23 (37.7%) indicated that their views changed somewhat following the forum. However, no participants
indicated their views change completely.

As noted, a significant increase in the level of concern is assumed to be indicative of belief change. There-
fore, higher levels of concerns post-forum should be associated with self-reported learning as measured by
the learned enough to make an informed decision and the views change questions (see H3). To examine this
hypothesis, I used OLS regression to measure the association between post-forum aggregate concern (0 to 10
scale) and learning (1-5 scale) and views changed (0-4 scale) while controlling for pre-forum levels of aggregate
concern. The results are shown in Table 2.

Table 2: OLS Analysis of Learning and if Views Changed Pre-and-Post Forum

Dependent variable:

Learning Views Changed

Aggregate Concern Pre-Forum −0.058 −0.125
(0.090) (0.109)

Aggregate Concern Post-Forum 0.309∗∗ 0.280∗

(0.110) (0.133)
Constant 2.111∗∗∗ −0.161

(0.593) (0.716)
Observations 61 61
Adjusted R2 0.170 0.049

Note: ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001

Table 2 shows that, on average, as aggregate concern increased participants were more likely to indicate that
they learned and that their views changed. Specifically, a one-point increase in aggregate concern is associated
with a 0.309 increase in the 1-5 learning scale. For the views changed question, a one-point increase in concern
is associated with a 0.28 increase in the 0-4 scale. These results indicate support for H3.

Open-Ended Comments

The goals of the OCFF were to assist participants in learning more about the environmental issues impacting
coastal communities as well as learning more about how decisions are made regarding these issues in their
communities. To further gauge the impact of the OCFF, we asked respondents if they felt they had changed
as a result of participating in the forum.
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Some people leave processes like this feeling the same as when they came. Others leave feeling dif-
ferently about government, themselves, and other citizens. How about you? Do you think that this
process has changed you?

• YES, I changed
• NO, I didn’t change

Overall, 65%, or nearly two-thirds, of participants indicated that they had changed as a result of the OCFF.
Next, participants were also asked, in an open-ended question, to indicate how they did (or didn’t) change.
Some representative example responses to the open-ended responses are below and include changes related to
belief as well as behavior changes:

Beliefs

I have a broader area of concerns and considerations

Climate change more of a threat

I feel more educated of some of the issues, and I feel like I have a better sense of the interconnectivity
of the issues

_I ammore convinced / passionate about the urgency of caring for our environment. These are
not concerns for the distant future, but for today.

More informed on the issues facing us

Regarding beliefs, many participants expressed that their beliefs had changed following the OCFF. Some
examples of belief changes include broader concerns, a heightened view of the risks from climate change,
and the risk posed by climate change in the present. Another common theme related to beliefs was that
respondents felt more educated and knowledgeable following the forum.

Behaviors

I’m more interested in being proactive to affect climate change

I want to become more involved locally with town halls and planning

… I ammore inclined to get involved in local efforts

I intend to set goals to get more involved

Policy-oriented learning involves not only belief change but also subsequent changes in behavior. A second
common theme of the open-ended responses involved participants expressing an intention to become more
involved in environmental issues, particularly at the local level.

Not all participants indicated that they changed, with 35% indicating they had not changed as a result of the
OCFF. Some of the comments of those that indicated that they did not change include:
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I knew the information presented by the experts and was already aware of the complexities of the
issues

I have gone through similar processes in the past, so the forum was not new to me

The process reinforced for me the need for public involvment and engagement in coastal resource
issues

It didn’t change my views because everything we learned and discussed strengthened my existing
viewpoint

Affirmed and strengthened my concerns but didn’t change my views

Two common themes were present in the open-ended respondents of those that indicated they had changed.
The first was that they already knew enough about the issues, and the second was that the information pro-
vided only reinforced their views. Interestingly, in the minds of the OCFF participants belief reinforcement
does not seem to be associated with learning.

Discussion

Outcomes of policy-oriented learning include not just belief change, but also belief reinforcement. However,
including change and reinforcement as learning outcomes adds to the challenges of conceptualizing andmea-
suring policy learning. In this paper, I argued that understanding beliefs as probability distributions provides
a way to account for both belief change (i.e., a significant shift in the mean) and belief reinforcement (i.e., a
significant shift in variance) as outcomes of policy-oriented learning within a single model of learning. Then,
based on the model I posited three hypotheses about belief change, belief reinforcement, and beliefs and self-
reported learning. Finally, I used data from a deliberative forum to explore the potential of the model to
measure learning as belief change and/or reinforcement by testing the three hypotheses.

I found that participants in the deliberative forum demonstrated each of the expected learning outcomes of
the model including no learning, belief reinforcement, belief change, and belief reinforcement and change.
Regarding the hypotheses, with the first hypothesis, I posited that participants would exhibit a belief change,
specifically a significant increase in concern about the issues following the forum. I largely found support for
H1 with participants becoming more concerned in the aggregate as well as across six of the ten issues.

For the second hypothesis, I posited that uncertainty around concern for the issues would decrease following
the forum. H2 was supported as variance decreased following the OCFF for aggregate concern as well as for
six of the ten issues.

Finally, with the third hypothesis, I posited that beliefswouldbe associatedwith self-reported learning. Specif-
ically, H3 stated that as concern increased participants would be more likely to feel that they learned. The
results provided support for theH3with increasing levels of concern post-forum associated with an increased
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likelihood for participants to say that they learned and that their views changed as a result of theOCFF. Addi-
tionally, the open-ended responses of those that indicated they changed includedmentions of increased levels
of concern, which provides further evidence of the connection between beliefs and self-reported learning.

Overall, the findings provided support for each of the hypotheses. In addition, the findings supported the
argument that the direction of learning is anchored by the information. In both the aggregate and the in-
dividual issues, concern shifts consistently moved in the direction of the information provided before and
during the OCFF. Further support is offered based on the connection between self-reported learning and
increased aggregate concern, which shows that movement in the direction of the information was associated
with learning in the minds of the participants.

An additional finding was that in the aggregate concern as well as in four of the ten issues, participants expe-
rienced both belief change and reinforcement. These findings indicate that participants both changed their
beliefs as they becamemore concerned about the issues and becamemore certain about their beliefs (i.e., how
concerned they should be about the issues) as a result of the deliberative forum. While this was one of the
expected outcomes of the model, it is under-theorized in the broader literature. Further research is needed to
examine some possible causes and consequences of learning as both change and reinforcement.

Another potential learning outcome is an increase (as opposed to a decrease) in uncertainty associated with
the belief. In such a scenario, the beliefs do not change but policy actors become less certain of the belief.
That was not a result that occurred in this study; however, it follows that an increase in uncertainty would
be a necessary precursor to belief change. This potential outcome points to the need to examine the process
implications of the policy-oriented learning model. Along these lines, it is likely that learning is iterative and
moves from less certainty to belief change, typically over time. This is the central idea of the enlightenment
function associated with policy-oriented learning (Jenkins-Smith et al. 2018; Weiss 1977). Understood in this
way learning would occur as uncertainty increases until the point in which a belief change occurs.

Further research is also needed about the information processing aspects of the model. Apart from beliefs
moving in the opposite direction, I argued that learning – either change or reinforcement – should also be
understood to occur when beliefs shift in the direction of information. For this study the information im-
plications were clear; participants should and did, move in the direction of more concern about the issues.
However, the policymaking process is awash in multiple information signals that contain conflicting direc-
tions (e.g., climate change is a risk and climate change is not a risk) or are ambiguous with information that
does not present a clear direction in which beliefs should move. As noted by Jones and Baumgartner (2005),
the central factor is not the amount (or direction) of information but rather to which signals policy actors
pay attention. In this way, the model presented here connects to the learning and information processing
model (see Nowlin 2021) because belief change or reinforcement results from the particular information that
is processed. Just like the model in Nowlin (2021), learning is posited to move in the direction of the informa-
tion.

Additionally, future research needs to examine the time aspect, or how long-lasting are the belief changes.
Panel data would be needed to examine the longevity of learning (e.g., Weible, Olofsson, and Heikkila 2022).
Also, other measures of certainty could be employed, such as simply asking respondents how certain they are
in their views (e.g., Jenkins-Smith et al. 2020). Finally, future research should examine the policy-oriented
learning model with clearly identified policy beliefs such as deep core, policy core, and secondary aspects.

15



Conclusion

Policy learning is an important component of policymaking, and as a result, it is a feature of several of themost
prominent theories of the policymaking process. The ACF in particular considers policy-oriented learning
to be a key aspect of the framework and a facilitator of policy change. Policy-oriented learning is understood
as enduring changes in beliefs, which lead to changes in behaviors. Despite its importance, policy learning –
policy-oriented learning in particular – needs some theoretical clarity given how difficult it is to conceptualize
and measure.

One conceptually challenging aspect of policy-oriented learning is that both belief change and belief reinforce-
ment are considered to be learning outcomes. To account for this, I developed amodel with beliefs, including
deep core, policy core, and secondary aspects, being understood as having distributions with central tenden-
cies and variance. With learning understood in this way, belief change can be measured as a change in the
central tendency, and belief reinforcement can be seen as a change in the variance.

I tested the policy-oriented learningmodel with data from a deliberative forum to provide a proof-of-concept
for this approach to understanding learning outcomes. Overall, I find support for the model as participants
exhibited changes in both beliefs and belief certainty following the forum. Yet, more research is needed to
further develop this approach across different contexts.
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