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Abstract

Controversial discourse is abundant on social
media. Understanding how controversial prob-
lems are framed in online discourse is crucial
for gaining insights into public opinion forma-
tion and for addressing misinformation and po-
larization. This paper presents a novel method
for discovering and articulating framing of con-
troversial problems, enabling the investigation
of how controversy is framed across several di-
verse topics. The promising results, made possi-
ble by recent advances in Large Language Mod-
els, indicate that discovering framings across
topics is feasible. The discovered frames offer
valuable insights into how and why controver-
sial problems are discussed on social media.

1 Introduction

Pew Research Center (Pew, 2024) indicates that
social media now plays a crucial role in shaping
public discourse - especially among younger adults
- by serving as a primary source for news and opin-
ion shaping. In this digital public sphere, how is-
sues are understood and opinions formed depends
not only on the content that is shared, but also
on the way that content is framed (Entman, 2003;
Reese et al., 2001; Scheufele, 2004; Chong and
Druckman, 2012; Bolsen et al., 2014).

As defined by Entman (1993) “to frame is to
select some aspects of a perceived reality and make
them more salient in a communicating text, in such
a way as to promote problem definition, causal in-
terpretation, moral evaluation, and/or treatment
recommendation for the item described.” Most pre-
vious work (e.g. Card et al. (2016); Naderi and
Hirst (2017); Field et al. (2018); Khanehzar et al.
(2019); Kwak et al. (2020a); Mendelsohn et al.
(2021)) focused only on the automatic discovery of
framing aspects which are addressed throughout
social media posts. Figure 1 shows how, for the
topic of immigration, 27 different aspects/problems
(a few illustrated in the Figure) were automatically

detected in posts by Mendelsohn et al. (2021) when
the identification of frame aspects addressed in
posts was cast as a multi-label classification prob-
lem.
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Figure 1: Framing as discovery of Social Media Posts
addressing controversial aspects/problems of a topic and
generation of Frames of Communication (FoCs) provid-
ing interpretations to the controversial topic problems.

Although the identification of the frame aspects
addressed in posts is very important, we claim it
does not inform us how each of those controversial
aspects is framed. We know only which reality
aspects/problems are highlighted by the frames,
but we are not aware of how these controversial
aspects are interpreted or framed. Entman’s def-
inition indicates that the causal interpretation of
the topic’s problems reveals how the problems are
framed. Therefore, we propose to automatically
generate the Frames of Communication (FoCs)
that are (1) evoked from posts and (2) provide an
interpretation of the framing of the topic’s high-
lighted aspects/problems. In this way, as shown in
Figure 1, following the framework introduced in
Weinzierl and Harabagiu (2024a), we consider that
(a) each FoC may be evoked by multiple posts; and
(b) each FoC provides a different interpretation of
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a topic’s aspect; while (c) multiple posts may ad-
dress the same topic’s aspect. The fact that each
topic aspect affords multiple interpretations, pro-
vided by the FoCs evoked in the posts that address
it, indicates that these topic aspects correspond to
Controversial Problems (CPs) associated with a
topic.

An example of a post that evokes an FoC is illus-
trated in Figure 2. The same post addresses a CP,
for which the FoC provides an interpretation.

Legality,
Constitutionality
& Jurisdiction
Court cases and
existing laws that
regulate policies;
constitutional
interpretation;

legal processes such
as seeking asylum or

FoC 1: Immigrants
seeking asylum should
not be criminalized for
fleeing to safe countries.

Interprets

Social Media Posting I Evokes

Sick to know we as a species survived all
danger in history by mass migrations.
But ever since human created “borders”,

obtaining we don’t accept people fleeing from
citizenship; danger anymore. Suddenly we think we
jurisdiction can decide on other people’s safety and
i \well-being. Truly sickening
Addresses

Figure 2: Example of a Frame of Communication
evoked in a Social Media Post.

Evidently, discovering FoCs is far more difficult
than identifying CPs in posts. First of all, unlike
controversial problems, which are known (and their
definitions are available), the FoCs are not known,
therefore they cannot be extracted from the posts.
Instead, the discovery of FoCs has to (1) recognize
if a post may evoke an FoC; and (2) if so, each FoC
must be revealed through its articulation; and (3)
the CP(s) interpreted by the FoC must be identified.

Given that understanding how controversies are
framed in online discourse is crucial for gaining
insights into public opinions and for addressing
misinformation and polarization (Weinzierl and
Harabagiu, 2021, 2022a), we believe it is important
to develop automatic methods for the discovery
and articulation of FoCs. Awareness of the FoCs
would inform the design of more effective counter-
narratives against hate speech or inform public in-
terventions against misinformation (Iyengar, 1991;
Entman, 2003; Weinzierl and Harabagiu, 2022b).

A pioneering method for the discovery and ar-
ticulation of FoCs was reported in Weinzierl and
Harabagiu (2024a). This method was successful in
discovering and articulating FoCs and the CPs they
interpret by combining Chain-of-Thought prompt-
ing of Large Language Models (LLMs) with In-
Context Active Curriculum Learning. Notably,

the method reported in Weinzierl and Harabagiu
(2024a) operated by processing each post sepa-
rately, consolidating the discovered FoCs at a later
stage, therefore, operating within the framework
illustrated in Figure 1 in a Bottom-up manner.
However, this method has two limitations: (1) it
was tested only on one topic: Hesitancy for COVID-
19 vaccination, and (2) it required significant hu-
man effort due to the active learning framework on
which it relied. Therefore, it is an open question
whether a method can be developed that can both
generalize across topics and require no human-in-
the-loop to discover and articulate FoCs.

To answer this question, in this paper we in-
troduce a new method that discovers and artic-
ulates FoCs evoked in a corpus discussing a
topic Tb, namely N (73). Unlike the method re-
ported in Weinzierl and Harabagiu (2024a), our
method operates in a top-down manner, by
processing the entire corpus N (Ty) at once and
taking advantage of:

010 an existing reference corpus, R(77), dis-
cussing 71, a different topic. The corpus R(77)
contains annotations of (a) the FoCs evoked in each
post and of (b) the CP(s) interpreted by each FoC.
020 the recent capability of LLLMs of processing
very large contexts; and

030 a novel Corpus-Wide One-Shot (CWOS)
prompting method that considers the entire corpus
R(T1) and its annotations as a single demonstra-
tion, enabling one-shot in-context learning.

We note that this novel top-down method for discov-
ering and articulating FoCs allows us to investigate
how controversy is framed when discussing a new
topic, given awareness of the framing of contro-
versy in a known topic. Consequently, controversy
analysis across topics is made possible. To invite
the NLP research community to further explore
controversy framing, we make all code, annota-
tions, articulated frames, and interpreted controver-
sial problems available on GitHub .

2 The Datasets

We relied on five different datasets: two reference
datasets and three additional datasets used for test-
ing and evaluation of frame discovery and articu-
lation method introduced in this paper. The first
reference dataset covers the topic of COVID-19
vaccines (hereafter, C19), and the second one cov-
ers immigration (hereafter, IMM). Both datasets

"https://github.com/Supermaxman/cross-frame
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include social media posts from Twitter / X along
with the annotated frames of communication they
evoke. Additionally, for each frame, annotations
are available of the underlying problems interpreted
and definitions for those problems. The three test-
ing and evaluation datasets consist of posts from
Twitter / X discussing the controversial topics of
Abortion (AB), Climate Change (CC), and Femi-
nism (FM).

Dataset for COVID-19 Vaccines (C19): con-
sists of the only available dataset of so-
cial media posts annotated with articulated
frames, namely COVAXFRAMES (Weinzierl and
Harabagiu, 2022b). This dataset includes frames
related to COVID-19 vaccination hesitancy. Vac-
cine hesitancy is characterized by seven factors,
or problems, that increase or decrease an individ-
ual’s likelihood of getting vaccinated (Geiger et al.,
2021), These problems, along with their defini-
tions, are provided in Appendix A. For the present
study, we use the test portion of COVAXFRAMES -
which includes 2,815 posts from Twitter / X with
113 evoked frames and the corresponding problem
interpretations.

Dataset for Immigration (IMM): extends the
dataset introduced by Mendelsohn et al. (2021),
which consists of 2,730 posts from Twitter / X an-
notated with any of the 27 generic, narrative, and
immigration-specific problems they address. The
analysis of immigration framing in Mendelsohn
et al. (2021) relied on the 14 issue-generic frame
problems introduced by the Policy Frames Code-
book (Boydstun et al., 2018) and the Media Frames
Corpus (Card et al., 2015a), and expanded these
problems by introducing 11 issue-specific prob-
lems (Benson, 2013a; Hovden and Mjelde, 2019a)
and 2 narrative-focused problems (Iyengar, 1990)
surrounding the topic of immigration. The defini-
tion for each problem is provided in Appendix A.
We have further annotated the 72 FoCs evoked in
the posts of this dataset. The FoCs were produced
by communication expert-led frame analysis, in the
same way as in Weinzierl and Harabagiu (2022b).

Abortion (AB), Climate Change (CC), and
Feminism (FM): The SemEval-2016 Task 6
dataset (Mohammad et al., 2016) was widely em-
ployed to train and evaluate automatic stance detec-
tion methods on five controversial topics (Sobhani
etal., 2016; Du et al., 2017; Li and Caragea, 2019;
Xu et al., 2020; Allaway et al., 2021). Each post,
sourced from Twitter / X, is annotated with the
stance expressed towards one of five controversial

topics: abortion, atheism, climate change, femi-
nism, and Hillary Clinton. The topics of abortion,
climate change, and feminism were selected for
our study due to extensive prior work investigat-
ing the controversial problems addressed for these
topics. Appendix A lists these controversial prob-
lems for each topic, along with their definitions
and sources of the definitions. We utilize all so-
cial media posts from each topic, as provided by
TweetEval (Barbieri et al., 2020), which consists
of 933 posts about Abortion (AB), 564 posts dis-
cussing Climate Change (CC), and 949 posts about
Feminism (FM). It is important to note that these
three test datasets, AB, CC, and FM do not have
available annotations of FoCs evoked in their posts,
and thus can only serve as evaluation datasets.

3 The Method

Our top-down approach for discovering Frames
of Communication (FoCs) was inspired by how
communication experts perform framing analy-
sis (Reese, 2007; Matthes and Kohring, 2008;
Van Gorp, 2010; Russell Neuman et al., 2014).
Framing analysis consists of a complex series of
inductive, then deductive judgments on an entire
corpus, from which expert inference of the articula-
tion of FoCs emerges (Van Gorp, 2010; Walter and
Ophir, 2019; Vreese, 2005).

In the inductive phase, the discovery and ar-
ticulation of FoCs results from expert reasoning
with the CPs addressed across multiple texts de-
rived from corpus-wide inspection to arrive at a
consistent, causal interpretation of each CP. The
deductive phase identifies the texts from the entire
corpus where the FoCs are evoked, revealing the
relevance of each FoC, cf. (Gamson, 1989). FoC
discovery and articulation is very difficult, even for
trained communication experts who rely on code-
books emerging from their reasoning and painful
inspection of large quantities of texts (Kwak et al.,
2020b; Russell Neuman et al., 2014; Reese, 2007;
Matthes and Kohring, 2008).

To our knowledge, corpus-wide automatic dis-
covery and articulation of FoCs (corresponding to
the inductive phase) has not been attempted be-
fore. However, methods for automatic identifica-
tion of FoC evocation (corresponding to the deduc-
tive phase) have been reported in (Weinzierl and
Harabagiu, 2021, 2022a). Therefore, we decided
that it is crucial for our new top-down approach to
focus only on the automatic discovery and articu-

6797



lation of FoCs. For this purpose, we designed the
Corpus-Wide Discovery & Articulation of FoCs
(CWDA-FoC) method, which leverages some re-
cent advances made possible by newer LLMs, an-
swering the following questions.

Ql: Why did recent LLMs facilitate Corpus-
Wide Discovery and Articulation of FoCs? First,
long-context LLMs, such as GPT-40 (Wu et al.,
2024), ol (OpenAl et al., 2024), and 03-mini (Ope-
nAl, 2025) allow us to encode entire corpora of
social media posts in their contexts, unlike LLMs
with smaller context sizes. For the datasets intro-
duced in Section 2, we require LLMs capable of
encoding contexts that approach 100,000 tokens -
significantly more than models such as BERT (512)
(Devlin et al., 2019), LIaMA 2 (4,096) (Touvron
et al., 2023), and even GPT-3.5 (16,385) (Ouyang
et al., 2022) and earlier versions of GPT-4 (32,768)
(OpenAl, 2023).

Second, newer LLMs allow structured prompt-
ing. Strict structured prompting, which arose as a
technique that enables a strict format to be spec-
ified for LLM outputs (Zheng et al., 2023; Yang
et al., 2023), is ideal for specifying (1) how FoCs
are expected to be articulated and (2) what format
demonstrations presented to the LLM should fol-
low. The strict output format is imposed using a
constrained decoding methodology, which ensures
the LLM generates text in a specified format, such
as JSON. Constrained decoding deterministically
changes the next-token probabilities of an LLM,
such that all non-acceptable tokens (based on the
specified format) are assigned probability zero.

Third, LLMs must also support long output con-
texts that are sufficient to articulate potentially hun-
dreds of discovered frames, while also supporting
strict structured prompting.

Q2: How can we take advantage of existing cor-
pora annotated with CPs and FoCs for discover-
ing and articulating FoCs from new corpora? In
Section 2 we introduced two corpora of social me-
dia posts annotated with the addressed CPs and
the evoked FoCs, namely the C19 corpus and a
new one, introduced by this paper, namely IMM.
Any of these corpora can be considered as possi-
ble examples of a Reference Corpus. Formally, a
reference corpus R(Ty) ={pi, p3, ..., pL,} of posts,
discussing a topic 77, has annotations from (1) a
list of CPs: {cq, ¢, ..., ¢ } and their definitions; (2)
a list of articulated FoCs { f1, f5, ..., f1}, with (3)
additional information linking each FoC f} to the

CP (or CPs) c;’l (or {c;'-’l7 ey 02’1} it is interpret-
ing. This formalization of the Reference Corpus
informs the design of novel Corpus-Wide One-
Shot (CWOS) prompting of LLMs to enable our
CWDA-FoC method.

The CWOS prompting method, illustrated in Fig-
ure 3, uses a prompt that consists of three different
contexts:

010 a Reference Context R¢;

020 a Discovery Context D¢; and

030 a Test Context 1.

To generate R¢ a Context Template is used, having
slots for: (a) the fopic name; (b) the name of each
CP and their definitions; as well as (c) the corpus of
posts. The Context Template is filled with informa-
tion from the reference collection of posts, R(77)
by a function Fz. The function Fx fills the slot
for the topic name with the name of 7. Similarly,
Fr fills the slots for the name and definition of
each CP of R(T) with the name of each ¢} and its
definition. The slot of the corpus of posts is filled
with the text from {p%,p%, e PR Y

The reference corpus R(77) also informs D¢,
through a Discovery Template, having slots of
(a) each FoC discovered and articulated from
{pt,p},...,pL,}, the posts of R(T}); as well as (b)
sub-slots for CPs interpreted by each FoC. The Dis-
covery Template is filled with information from
R(T1) by a function Fp. The function Fp fills
each FoC slot with a f; from R(T7). It also fills
the sub-slots for the CPs interpreted by each FoC
fi with {c}, ..., c}.} if f; interprets all those CPs. It
is important to note that D does not contain any
information indicating in which posts any FoC f;
from R(T7) is evoked.

When a new corpus of posts discussing another
topic 1o, N (T%) is considered, we formalize it as
N(Ty) ={p2,p3, ..., p2}, where each p? is a post
from the N (T%) corpus. However, this test corpus
has no annotations of FoCs. But, we are aware that
when discussing the topic 75, the list of CPs that
are addressed are: {c%, cg, . cfl }. To discover and
articulate FoCs from N (T3), T is generated by
using again the Context Template. This time the
Context Template is populated by the function Fr
operating on A/ (T%), thus (a) filling the topic name
slot with the name of T5; (b) filling the slots for the
name and definition of each CP of N (T%) with their
name of each C? and its definition; and (c) the slot
of the corpus of posts is filled with {p?, p3, ..., p2}.

As shown in Figure 3, the prompt consisting of
a concatenation of Rc, D¢, and T is presented
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Figure 3: Corpus-Wide One-Shot (CWOS) prompting
for FoC discovery and articulation.

to an LLM. While the R provides the necessary
information to perform FoC discovery and artic-
ulation, D¢ is key in teaching the LLM how it
should perform this complex task, and together
R¢ and D¢ serve as a single one-shot demonstra-
tion. T then invites the LLM to (1) generate
{fE, f3, ., f2}, the FoCs evoked in N (T3); and
(2) to provide information linking each FoC ff to
the CP (or CPs) c? (or {c}”, ..,
preting.

In summary, the CWDA-FoC method relies on
prompting new LLMs using the CWOS prompting
method when (a) considering a Reference Corpus
discussing a topic 77; and (b) discovering the FoCs
from a New Corpus discussing a different topic 75.
Figure 4 illustrates the CWDA-FoC method and
the details of the CWOS prompting method when
using as Reference Corpus C19 and the new corpus
IMM. All details of the CWOS prompting methods
are presented in Appendix B.

c?Y) it is inter-

4 Evaluation Results

We considered the only two methods proposed for
FoC discovery and articulation: a Bottom-Up ap-
proach, and our top-down Corpus-Wide Discov-
ery and Articulation of Frames of Communication
(CWDA-FoC) approach, introduced in Section 3.

System Prompt:
You are an expert linguistic assistant tasked with performing framing
analysis...

Reference Context:

Topic: COVID-19 Vaccines

Controversial Problems:

* Confidence: Trust in the security and effectiveness of vaccinations,
the health authorities, and the health officials who recommend
and develop vaccines.

*  Conspiracy: Conspiracy thinking and belief in fake news related to
vaccination.

Social Media Posts:
* Dispite what the CDC says, the "vaccine" is NOT safe for pregnant
women and unborn child.

Discovery Context:
FoC,: The vaccine renders pregnancies unsafe for unborn babies.
Interpreted Problems: Confidence, Conspiracy

Test Context:

Topic: Immigration

Controversial Problems:

* Legality, Constitutionality & Jurisdiction: Court cases and existing
laws that regulate policies; constitutional interpretation; legal
processes such as seeking asylum or obtaining citizenship;
jurisdiction

Morality & Ethics: Perspectives compelled by religion or secular
sense of ethics or social responsibility

Social Media Posts:
*  @HouseGOP Separating kids from parents who illegally enter USA
is shameful attitude of USA toward world.

Large Language Model

i Frames of Communication Discovered:
1 FoC,: Separating children from parents when entering illegally in USA is
. shameful.

Interpreted Problems: Legality, Constitutionality & Jurisdiction,
Morality & Ethics

Figure 4: Example of the Corpus-Wide One-Shot
(CWOS) prompting framework for frame discovery and
articulation.

Prior work introduced CoT-ICACL (Weinzierl and
Harabagiu, 2024a), a Bottom-Up FoC discovery
and articulation method that operates solely on a
single topic. CoT-ICACL leverages a human-in-
the-loop active learning paradigm along with in-
context curriculum learning to have an expert pro-
duce human-verified CoT rationales and demonstra-
tions. However, both the reference demonstrations
and test posts must discuss the same controversial
topic, restricting this approach significantly.

In contrast, our CWDA-FoC method uses a sin-
gle one-shot demonstration derived from an exter-
nal reference corpus of posts and the FoCs they
evoke, applied to an entirely separate test corpus
with a different topic. CWDA-FoC also requires
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Method Model Final Frames Z A R Rx F Py
Reference Topic: COVID-19 Vaccines
CoT-ICACL LLaMA-2-70B 340 3529 6886 4206 47.32 5222 4211
CoT-ICACL  GPT-3.5 386 39.38 5337 89.57 78.76 66.88 39.39
CoT-ICACL GPT-4 292 9760 9589 9492 86.73 9540 93.81
Reference Topic: Immigration
CWDA-FoC  Gemini 2.0 Flash 67 70.15 64.18 30.28 1239 4230 54.72
CWDA-FoC ol 70 84.29 82.86 38.67 1858 53.01 7551
CWDA-FoC Gemini 1.5 Pro 68 9412 92,65 41.18 2035 5729 88.89
CWDA-FoC GPT-40 117 7265 6581 5133 3540 60.16 48.05
CWDA-FoC  Gemini 2.0 Pro 79 88.61 91.14 46.15 2566 60.69 86.00
CWDA-FoC  03-mini 83 98.80 98.80 46.86 17.70 63.57 98.41

Table 1: Evaluation results for bottom-up and top-down methods for discovering and articulating Frames of
Communication from social media posts discussing COVID-19 Vaccines from C19.

Model Final Frames Z A R Rx Fy Pa
Reference Topic: COVID-19 Vaccines
Gemini 2.0 Flash 115 41.74 46.09 4732 18.06 4436 39.22
GPT-40 166 3735 4458 5873 2778 45.66 36.99
ol 66 59.09 66.67 4190 1528 49.04 60.00
Gemini 1.5 Pro 134 6269 6791 63.64 2778 63.16 62.28
Gemini 2.0 Pro 97 72.16 7629 61.67 36.11 6650 67.61
03-mini 249 9518 99.60 97.25 90.28 96.21 99.46

Table 2: Evaluation results for the Corpus-Wide Discovery and Articulation of Frames of Communication (CWDA-
FoC) from social media posts discussing immigration from IMM.

Model Final Frames Z A Model Final Frames Z A
Reference Topic: COVID-19 Vaccines Reference Topic: COVID-19 Vaccines
Gemini 2.0 Flash 179 12.29 9.50 Gemini 2.0 Flash 100 9.00 8.00
GPT-40 106 70.75 72.64 Gemini 2.0 Pro 76 23.68 23.68
Gemini 1.5 Pro 43 79.07 74.42 Gemini 1.5 Pro 24 3750 41.67
Gemini 2.0 Pro 87 85.06 80.46 GPT-40 37 75.68 62.16
ol 90 86.67 85.56 ol 48 68.75 70.83
03-mini 351 9259 9231 03-mini 50 88.00 84.00
Reference Topic: Immigration Reference Topic: Immigration
Gemini 2.0 Flash 122 3279 22095 Gemini 2.0 Flash 209 2.87 2.39
GPT-40 52 75.00 4231 Gemini 2.0 Pro 25 24.00 20.00
Gemini 2.0 Pro 46 7391 69.57 Gemini 1.5 Pro 31 3548 32.26
ol 117 7436 80.34 GPT-40 50 36.00 34.00
Gemini 1.5 Pro 37 89.19 91.89 03-mini 82 51.22 47.56
03-mini 75 96.00 94.67 ol 68 7647 75.00

Table 3: Evaluation results for the Corpus-Wide Dis-
covery and Articulation of Frames of Communication
(CWDA-FoC) from social media posts discussing abor-
tion from AB.

an LLM to support (1) strict structured outputs, (2)
massive context sizes (up to 100,000 tokens), and
(3) long output context support, to generate signif-
icant numbers of FoCs from thousands of posts.
Therefore, we considered various LLMs which sat-
isfied these constraints, including Gemini 1.5 Pro
(Team et al., 2024a), Gemini 2.0 Flash and Pro

Table 4: Evaluation results for the Corpus-Wide Dis-
covery and Articulation of Frames of Communication
(CWDA-FoC) from social media posts discussing cli-
mate change from CC.

(Team et al., 2024b), GPT-40 (Wu et al., 2024),
ol (OpenAl et al., 2024), and 03-mini (OpenAl,
2025).

For each method, two expert linguists evaluated
the final FoCs produced from the social media test
datasets, introduced in Section 2. These experts
were asked to perform the same judgment process
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Model Final Frames Z A
Reference Topic: COVID-19 Vaccines
Gemini 2.0 Flash 80 11.25 7.50
Gemini 2.0 Pro 76 3553 36.84
Gemini 1.5 Pro 45 4444 4222
GPT-40 113 6549 64.60
ol 207 88.89 87.92
03-mini 89 92.13 93.26
Reference Topic: Immigration
Gemini 2.0 Flash 95 9.47 8.42
Gemini 2.0 Pro 86 11.63 1047
Gemini 1.5 Pro 33 63.64 57.58
GPT-40 51 78.43 7451
03-mini 73  87.67 86.30
ol 80 97.50 98.75

Table 5: Evaluation results for the Corpus-Wide Dis-
covery and Articulation of Frames of Communication
(CWDA-FoC) from social media posts discussing femi-
nism from FM.

as introduced by Weinzierl and Harabagiu (2024a),
such that our new method could be compared to
prior work. The experts judged each FoC on two
primary dimensions. First, they assessed the sound-
ness of the FoCs by asking: Do the FoCs address
each of the interpreted problems, and are these
interpreted problems correct? Second, experts eval-
uated the clarity of the FoCs by asking: Is the FoC
clear and easy to understand, and does it articulate
a causal interpretation of the problems?

Using these judgments, we computed the follow-
ing metrics, which were introduced in Weinzierl
and Harabagiu (2024a). The quality of reasoning,
denoted by Z, is defined as the proportion of fi-
nal FoCs judged to be sound (/Ng) out of the total
number of FoCs produced (N7), i.e., Z = Ng/Nr.
Similarly, the clarity of the FoC articulation, de-
noted by A, is computed as A = N¢/Np, where
N¢ is the number of FoCs judged clear. Tables 1,
2, 3,4, and 5 report these results across topics.

When a reference set of FoCs is available, the
experts performed an additional judgment: they
determined whether a discovered FoC paraphrases
any of the provided reference FoCs (i.e., whether
it interprets the same problems with the same
causal interpretation as a reference FoC). If so,
the FoC is marked as known (with count Ng)
out of a total of Ng reference FoCs. This ad-
ditional judgment enabled us to compute further
metrics: the recall of clearly articulated FoCs,
R = N¢/(N¢ + Np — Nk); the known recall,
Ry = Nk /Np; a combined F measure defined
as F1 = 2AR/(A + R); and the clarity of novel

FoCs, P4 = (N¢ — Nk)/(Nr — Nk). Tables 1
and 2 illustrate these judgments for the topics of
COVID-19 vaccines and immigration, respectively.
The agreement of judgments between linguists was
measured with a Cohen’s Kappa score of 0.76, in-
dicating strong agreement (McHugh, 2012).

5 Discussion

Discussion of the Quantitative Evaluation: The
advantages of CWDA-FoC are apparent as (1) it
is the first and only method capable of performing
cross-topic FoC discovery and articulation, and (2)
CWDA-FoC performs extremely well across mul-
tiple topics, as illustrated in Tables 1, 2, 3, 4, and
5. On the COVID-19 vaccines dataset, the CWDA-
FoC method, as well as the prior CoT-ICACL ap-
proach, achieve strong scores on soundness and
clarity, as provided in Table 1. However, we see
that P4, the measure of quality on new, never-
before found FoCs is much higher for CWDA-
FoC. More notably, when evaluated on the immi-
gration dataset, CWDA-FoC achieves high recall
and known recall metrics (see Table 2), particularly
when paired with models such as 03-mini. The
difference between 03-mini’s performance on C19
vs IMM can be explained by the quality and size of
the reference data - and therefore the quality of the
single one-shot demonstration. The C19 dataset
has 113 evoked FoCs across 2,815 posts, while
the IMM dataset only contains 72 FoCs evoked
across 2,730 posts. The CWDA-FoC results in-
dicate that when the one-shot demonstration used
for prompting is sufficiently large and high-quality,
it discovers high-quality FoCs evoked for entirely
new topics.

The CoT-ICACL method achieved high perfor-
mance by leveraging multiple chain-of-thought
demonstrations for the same COVID-19 Vaccine
topic; however, its applicability is limited to scenar-
ios where the reference demonstrations and test
posts discuss the same controversial topic. In
contrast, the top-down CWDA-FoC method over-
comes this limitation by employing a single one-
shot demonstration drawn from a reference corpus
discussing a different topic. CWDA-FoC thereby
offers greater flexibility and scalability across top-
ics. We also found that, interestingly, some of
the best-performing systems were LL.Ms trained to
perform reasoning, such as ol and o3-mini. We
attribute this improved performance to the one-shot
nature of our task, relying on a single demonstra-

6801



tion. This indicates that reasoning models have
more of an opportunity to “think” about this single
demonstration.

For topics where a comprehensive reference set
of FoCs is unavailable (abortion, climate change,
and feminism as shown in Tables 3, 4, and 5), the
evaluation focused solely on soundness and clar-
ity, showing that that CWDA-FoC is effective in
articulating evoked FoCs. Although performance
varies with the underlying LLLM, models like 03-
mini and ol consistently produce FoCs that are
both sound and clear, underscoring the robustness
of CWDA-FoC across a multitude of controver-
sial topics. We also find that the reference topic
of immigration produced more sound and clearly
articulated FoCs on the similarly political topics of
abortion and feminism, as shown in Table 3 and
Table 5 respectively. Alternatively, the reference
topic of COVID-19 vaccines produced the best per-
formance on the similarly controversial scientific
topic of climate change, as seen in Table 4.

Discussion of the Qualitative Evaluation: The
analysis of the FoCs articulated by the best-
performing CWDA-FoC configurations on each
evaluation dataset (AB, FM, and CC) reveals in-
sights into the quality of FoCs automatically dis-
covered on these topics. When immigration was
used as the reference topic, 03-mini articulated for
the topic of abortion F'oC : “Fetuses do not con-
sent to death, and therefore abortion is murder.”
FoC was also identified by 03-mini as interpret-
ing the problems of “Fetal Rights”, “Sanctity of
Life”, and “Language & Terminology”. For the
topic of feminism, ol articulated FoCs : “Accu-
sations of ‘Feminazis’ or ‘ugly feminists’ in media
are used to dismiss women’s issues as trivial or
extremist.” FoCy was noted as interpreting the
problem of “Media Representation and Backlash”
by ol. When the topic of COVID-19 vaccines was
used as a reference topic, 03-mini articulated for
the topic of climate change F'oC'5 : “Technical dis-
cussions on biodiversity and habitat loss, though
data-driven, can render climate change an abstract
and distant concern for the average person” and
FoCy : “Unseasonably cool July temperatures are
invoked to question long-term climate trends, feed-
ing claims that climate science remains uncertain
and abstract.” The 03-mini model also identified
that both F'oC'3 and FoCj interpret the problem
of “Psychological Distance & Abstraction”, while
FoC} also interprets the problem of “Scientific
Uncertainty & Climate Denial”.

6 Related Work

Early research on framing in social media relied
heavily on unsupervised approaches (Neuman et al.,
2014; Meraz and Papacharissi, 2013; de Saint Lau-
rent et al., 2020) that uncovered lexical patterns and
network structures suggestive of framing. While
these methods revealed interesting trends, they did
not articulate the underlying FoCs or identify the
specific problems that these FoCs address. Other
studies have developed classifiers to detect frame-
invoking language (Baumer et al., 2015), yet these
approaches did not capture the causal interpreta-
tions embedded within FoCs. A growing body of
work has applied supervised NLP methods, often
leveraging the Media Frames Corpus (MFC) (Card
et al., 2015b), to detect frame-interpreted problems.
Techniques ranging from logistic regression (Card
et al., 2016) and recurrent neural networks (Naderi
and Hirst, 2017) to lexicon induction (Field et al.,
2018) and fine-tuning pre-trained language models
(Khanehzar et al., 2019; Kwak et al., 2020a) have
been used to analyze news and social media. More
recently, weakly-supervised methods have been
employed to extract subcategories of policy frame
dimensions (Roy and Goldwasser, 2020). Notably,
Mendelsohn et al. (2021) identified immigration
policy problems in social media posts using multi-
label classification based on RoBERTa (Liu et al.,
2019). However, all of these prior methods focused
solely on discovering frame problems rather than
articulating them with explicit causal rationales.

More recent research using LLMs has started
to expand beyond frame problems. Weinzierl and
Harabagiu (2024b) utilized existing FoCs to per-
form counterfactual reasoning with LLMs to per-
form zero-shot stance detection, while Weinzierl
and Harabagiu (2024c) demonstrated that stance
detection towards FoCs has both theoretical and em-
pirical benefits over stance detection towards topics
or claims. Islam and Goldwasser (2025) uncovered
latent arguments from posts on social media using
LLMs, which constructed themes (problems) and
talking points for each theme.

7 Conclusion

This paper presents a new, top—down method capa-
ble of discovering and articulating frames of com-
munication from social media. By leveraging a
single one-shot demonstration drawn from an ex-
ternal reference dataset, Corpus-Wide One-Shot
(CWOS) prompting overcomes the limitations of
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methods that require topic-specific demonstrations,
thereby enabling effective cross-domain framing
analysis. Extensive evaluations across multiple top-
ics demonstrate that CWOS not only articulates a
substantial portion of known frames but also un-
covers many new frames that are both clearly artic-
ulated and sound.

8 Ethical Statement

We respected the privacy and honored the confiden-
tiality of the authors who wrote the social media
posts in the datasets from Weinzierl and Harabagiu
(2022b) and Mendelsohn et al. (2021). We received
approval from the Institutional Review Board at
the University of Texas at Dallas for working with
these Twitter / X social media datasets. IRB-21-
515 stipulated that our research met the criteria
for exemption #8(iii) of the Chapter 45 of Federal
Regulations Part 46.101.(b). The experiments were
conducted with a high level of professionalism,
ensuring that the test collection was not used for
evaluation until a final method was chosen based
on initial results All experimental details, includ-
ing configurations and procedures, are thoroughly
documented in the main text, supplementary ma-
terials, and the associated GitHub repository. We
do not identify any significant risks associated with
this research, which aims to enhance understand-
ing of how controversial topics are discussed on
social media. The research was guided by a strong
commitment to the public good, with the overarch-
ing objective of advancing both natural language
processing and communication research on social
media.

9 Limitations

The approach presented in this paper, designed to
discover and articulate Frames of Communication,
is specifically tailored to social media content from
Twitter / X. As a result, its effectiveness may be
limited when applied to posts from other platforms,
such as Reddit, where longer-form text is more
common. Additionally, our current method relies
solely on textual content, while many social media
posts incorporate images, videos, and other forms
of multimedia. In future work, we aim to enhance
our methodology to account for the full multimodal
nature of social media content, enabling frame dis-
covery that incorporates visual and audiovisual el-
ements. We also intend to adapt our approach for
broader applicability across diverse social media

platforms.

A major limitation of the CWOS prompting ap-
proach is that it requires the use of LLMs capable
of processing long contexts. The entire reference
dataset must fit in the context, along with the anno-
tated FoCs, as illustrated in Figure 4. Furthermore,
there must be enough room in the context of the
LLM to include the entire test context, as well as
room to generate the structured response. This lim-
itation explains why we were unable to include ex-
periments with open-source models, as none at the
time of performing experiments were capable of the
required context lengths. However, we found one
surprising consequence of this limitation: our API
costs were drastically lower using CWOS prompt-
ing than with prior methods, such as CoT-ICACL.
Though our method requires massive context sizes,
CWOS only needs to run a single prompt through
an LLM to produce a single generated response
for the entire test dataset. Prior methods, such as
CoT-ICACL, must prompt an LLM for every single
post. Our method actually costs significantly less
because of this difference.
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A Controversial Problems

A.1 Topic: COVID-19 Vaccines

Vaccine hesitancy was characterized by seven prob-
lems that increase or decrease an individual’s likeli-
hood of getting vaccinated, as introduced by Geiger
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Problem Definition

Confidence Trust in the security and effectiveness
of vaccinations, the health authorities,
and the health officials who recom-
mend and develop vaccines.

Complacency | Complacency and laziness to get vac-

cinated due to low perceived risk of
infections.

Structural or psychological hurdles that
make vaccination difficult or costly.
Degree to which personal costs and
benefits of vaccination are weighted.
Willingness to protect others and to
eliminate infectious diseases.

Support for societal monitoring and
sanctioning of people who are not vac-
cinated.

Conspiracy thinking and belief in fake
news related to vaccination.

Constraints

Calculation

Collective Re-
sponsibility
Compliance

Conspiracy

Table 6: Controversial Problems associated with
COVID-19 vaccine hesitancy.

et al. (2021). Each problem, along with its defini-
tion, is provided in Table 6. Prior work Weinzierl
and Harabagiu (2024a,c) investigated the benefit of
using this 7C model of vaccine hesitancy in fram-
ing COVID-19 vaccine hesitancy on social media,
and found these problems and their definitions to be
highly relevant to the COVID-19 vaccine hesitancy
discourse.

A.2 Topic: Immigration

The controversial problems surrounding the topic
of immigration have been studied extensively (Pat-
terson, 1992; Benson, 2013b; Hovden and Mjelde,
2019b; Mendelsohn et al., 2021). Table 7 lists the
problems and their definitions included in IMM.
These problems are informed by the Policy Frames
Codebook, which provides a general-purpose way
to structure and describe frame problems in politi-
cal communication content (Boydstun et al., 2018).
Table 7 lists the problems identified in Mendelsohn
et al. (2021), which combines the 14 issue-generic
frame problems introduced by the Policy Frames
Codebook (Boydstun et al., 2018) and the Media
Frames Corpus (Card et al., 2015a) with 11 issue-
specific problems (Benson, 2013a; Hovden and
Mjelde, 2019a) and 2 narrative-focused problems
(Iyengar, 1990). The problems in Table 7 informed
our framing analysis for IMM.

A.3 Topic: Abortion

Discourse on abortion is entirely dominated by
framing, influencing societal attitudes, policy de-
cisions, and individual beliefs. The controversial
framing problems outlined in Table 8 were identi-

fied through extensive research in political science,
sociology, law, and media analysis, and were in-
cluded in AB. Each problem is listed along with
relevant literature, which shows how competing
narratives - from personal rights to public health
-shape the ideological battleground between pro-
choice and pro-life perspectives.

The “Women’s Rights" and “Fetal Rights" prob-
lems encapsulate the fundamental conflict in abor-
tion debates. On one side, proponents of abor-
tion rights argue that women must have control
over their bodies and reproductive futures (Newell,
2019; Luker, 1984; Siegel, 2007). In contrast, op-
ponents emphasize that the fetus possesses inherent
rights and personhood from conception. This di-
chotomy, which forms the core of the debate, has
been extensively analyzed in studies that highlight
how interpreting these opposing problems serves
to mobilize distinct political constituencies.

The “Sanctity of Life" framing problem por-
trays abortion as morally unacceptable under any
circumstances by invoking religious and ethical
imperatives about the sacredness of human life
(BARKAN, 2014; Jelen, 2014; Luker, 1984). In
juxtaposition, the “Personal Morality" problem
suggests that the decision to terminate a pregnancy
is a nuanced ethical choice best left to individual
conscience rather than imposed by the state. These
moral framings are central to public discourse, as
they not only define ideological boundaries, but
also inform legal and policy debates.

Legal dimensions are another significant aspect
of the abortion debate, captured by the “Legality &
Constitutional Rights" and “Legislative & States’
Rights" problems. The former emphasizes abortion
as a constitutionally protected right—grounded in
privacy and liberty claims (Skinner, 2012; McCam-
mon, 2022; Siegel, 2007) - while the latter argues
that abortion policy should be determined by state
legislatures in a democratic process (Adams, 1997;
Cook et al., 1993). These problems illustrate how
judicial and legislative arenas are battlegrounds for
competing interpretations of rights and authority.

Health and safety issues also play a pivotal role
in framing the debate. The “Health & Safety" prob-
lem highlights abortion as a safe, essential medical
procedure when performed legally, whereas related
problems such as “Abortion Harms Women'" and
“Medical Necessity" question whether abortion is
ever medically indispensable or if it poses risks
to women’s physical and psychological well-being
(Kheyfets et al., 2023; Miller et al., 2023; Siegel,
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Problem

Description

Economic

Financial implications of an issue.

Capacity & Resources

The availability or lack of time, physical, human, or financial resources.

Morality & Ethics

Perspectives compelled by religion or secular sense of ethics or social responsibil-
ity.

Fairness & Equality

The (in)equality with which laws, punishments, rewards, and resources are dis-
tributed.

Legality, Constitutionality & Juris-
diction

Court cases and existing laws that regulate policies; constitutional interpretation;
legal processes such as seeking asylum or obtaining citizenship; jurisdiction.

Crime & Punishment

The violation of policies in practice and the consequences of those violations.

Security & Defense

Any threat to a person, group, or nation and defenses taken to avoid that threat.

Health & Safety

Health and safety outcomes of a policy issue, discussions of health care.

Quality of Life Effects on people’s wealth, mobility, daily routines, community life, happiness,
etc.
Cultural Identity Social norms, trends, values, and customs; integration/assimilation efforts.

Public Sentiment

General social attitudes, protests, polling, interest groups, public passage of laws.

Political Factors & Implications

Focus on politicians, political parties, governing bodies, political campaigns and
debates; discussions of elections and voting.

Policy Prescription & Evaluation

Discussions of existing or proposed policies and their effectiveness.

External Regulation & Reputation

Relations between nations or states/provinces; agreements between governments;
perceptions of one nation/state by another.

Victim: Global Economy

Immigrants are victims of global poverty, underdevelopment, and inequality.

Victim: Humanitarian

Immigrants experience economic, social, and political suffering and hardships.

Victim: War

Focus on war and violent conflict as reasons for immigration.

Victim: Discrimination

Immigrants are victims of racism, xenophobia, and religion-based discrimination.

Hero: Cultural Diversity

Highlights positive aspects of differences that immigrants bring to society.

Hero: Integration

Immigrants successfully adapt and fit into their host society.

Hero: Worker

Immigrants contribute to economic prosperity and are an important source of
labor.

Threat: Jobs

Immigrants take nonimmigrants’ jobs or lower their wages.

Threat: Public Order

Immigrants threaten public safety by breaking the law or spreading disease.

Threat: Fiscal

Immigrants abuse social service programs and are a burden on resources.

Threat: National Cohesion

Immigrants’ cultural differences are a threat to national unity and social harmony.

Episodic

Message provides concrete information about specific people, places, or events.

Thematic

Message is more abstract, placing stories in broader political and social contexts.

Table 7: Descriptions of Controversial Problems interpreted by Frames of Communication in immigration discourse.

2007; Skinner, 2012). These conflicting narratives
underscore the importance of framing in shaping
public policy and clinical guidelines.

Economic considerations further add complex-
ity to the debate. The “Economic Consequences"
problem highlights how access to abortion is vital
for women’s financial stability and career advance-
ment, especially among low-income and marginal-
ized groups (Miller et al., 2023; Foster, 2020 -
2020). In contrast, the “Abortion as Exploitation”
problem contends that abortion practices may dis-
proportionately target disadvantaged communities,
thereby reinforcing narratives of racial and eco-
nomic injustice (Ross and Solinger, 2017 - 2017;
McCaffrey and Keys, 2000).

Social identity and cultural values are also
deeply interwoven into the debate. The “Gender
Equality” problem stresses that abortion access is
fundamental for women to participate equally in ed-
ucation, employment, and public life. Conversely,
the “Motherhood & Traditional Roles" problem
argues that society should more robustly support

women who choose to carry their pregnancies to
term, thereby reinforcing traditional family values
(Siegel, 2007; Ross and Solinger, 2017 - 2017;
Ferree, 2003). This discussion is extended by the
“Reproductive Justice" problem, which broadens the
debate to include issues of race, class, and compre-
hensive social support systems (Ross and Solinger,
2017 - 2017).

Finally, the debate is further enriched by how
language itself is used as a framing tool. The “Re-
ligious Freedom" problem contends that abortion
laws should either reflect religious values or main-
tain a strict separation between religion and state
(Jelen, 2014; BARKAN, 2014). Meanwhile, the
“Public Opinion & Political Polarization" problem
demonstrates how ideological divides and parti-
san identities intensify the conflict over abortion
(McCaffrey and Keys, 2000; Adams, 1997). The
“Language & Terminology" problem emphasizes that
the choice of words - such as “pro-choice” versus
“pro-life” or “fetus” versus “unborn baby” - pro-
foundly influences public perception and discourse
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Problem

Description

Women’s Rights

Emphasizes abortion as a fundamental right and an aspect of gender equality, framing the
decision as a personal choice that the state should not interfere with. Newell (2019); Luker
(1984); Siegel (2007)

Fetal Rights

Frames abortion as the taking of a human life, prioritizing the moral and legal rights of the fetus,
often invoking the concept of personhood from conception. Newell (2019); Luker (1984); Siegel
(2007)

Sanctity of Life

Portrays abortion as morally wrong under virtually all circumstances, often rooted in religious
or ethical arguments regarding the sacredness of human life. BARKAN (2014); Jelen (2014);
Luker (1984)

Personal Morality

Emphasizes that abortion is a complex moral decision best left to individual conscience rather
than dictated by the state. BARKAN (2014); Jelen (2014); Luker (1984)

Legality & Constitu-
tional Rights

Focuses on abortion as a constitutional right tied to privacy and liberty, debating legal standards
such as undue burden and personhood. Skinner (2012); McCammon (2022); Siegel (2007)

Legislative & States’
Rights

Argues that abortion should be regulated by state legislatures rather than courts, emphasizing
democratic decision-making and states’ authority. Adams (1997); Cook et al. (1993); Liebertz
and Bunch (2021)

Health & Safety

Positions abortion as a necessary medical procedure that is safe when legally performed, while
highlighting the risks of illegal or unsafe procedures. Kheyfets et al. (2023); Miller et al. (2023)

Abortion Harms

Women

Claims that abortion poses physical and psychological risks to women, using disputed evidence
to support restrictions. Siegel (2007); Skinner (2012)

Medical Necessity

Debates whether abortion is ever truly necessary for maternal health, with pro-choice advocates
highlighting exceptions and pro-life advocates arguing modern medicine diminishes the need.
Siegel (2007); Skinner (2012)

Economic  Conse-

quences

Frames abortion as economically essential for women’s financial stability and career prospects,
especially affecting low-income and marginalized groups. Miller et al. (2023); Foster (2020 -
2020)

Abortion as Ex-
ploitation

Argues that abortion disproportionately harms disadvantaged communities, sometimes framed
as a form of racial or economic oppression. Ross and Solinger (2017 - 2017); McCaffrey and
Keys (2000)

Gender Equality

Asserts that access to abortion is essential for ensuring equal opportunities in education, em-
ployment, and public life. Ross and Solinger (2017 - 2017); Siegel (2007); Ferree (2003)

Motherhood & Tra-
ditional Roles

Frames abortion as undermining the value of motherhood, suggesting that women deserve more
support to choose parenthood over termination. Siegel (2007); Ross and Solinger (2017 - 2017);
Ferree (2003)

Reproductive  Jus-

tice

Expands the debate to include racial, economic, and social factors, emphasizing the right to
parent in safe and supportive environments. Ross and Solinger (2017 - 2017)

Religious Freedom

Argues that abortion laws should either reflect religious beliefs about life or avoid imposing
a particular religious viewpoint, thus protecting individual religious freedom. Jelen (2014);
BARKAN (2014)

Public Opinion &
Political Polariza-
tion

Examines how partisan divides and identity politics reinforce entrenched positions in the abortion
debate, contributing to polarization. McCaffrey and Keys (2000); Adams (1997); Liebertz and
Bunch (2021)

Language & Termi-
nology

Highlights how strategic word choices (e.g., “pro-choice” vs. “pro-life”, “fetus” vs. “unborn
baby”’) frame the debate and influence public perception. Cook et al. (1993); SCHUMAN et al.
(1981)

Table 8: Controversial Problems in the U.S. abortion discourse.

(Cook et al., 1993; SCHUMAN et al., 1981).

A4 Topic: Climate Change

Framing plays a critical role in shaping public per-
ceptions of climate change, influencing policy sup-
port, individual behaviors, and societal responses.
The controversial framing problems in Table 9
were identified through extensive research in cli-
mate communication, political psychology, and me-
dia studies, and were included in CC. Each prob-
lem has been extensively documented in literature,
demonstrating how specific narratives hinder effec-
tive engagement and policy action.

The “Scientific Uncertainty & Climate Denial"”

problem capitalizes on the perceived lack of con-
sensus in climate science, often amplified by misin-
formation campaigns (Nisbet, 2009; Lewandowsky
et al., 2016; van der Linden et al., 2017). Studies
show that media portrayal of uncertainty fosters
public skepticism, delaying climate action and pol-
icy implementation. The “Ideological Polarization
& Identity" problem embeds climate change within
partisan divides, where beliefs about climate sci-
ence are shaped by political ideology rather than
evidence (Druckman and McGrath, 2019; Bolsen
and Druckman, 2015). Right-wing populist narra-
tives, in particular, have framed climate action as a
liberal or globalist agenda, reinforcing resistance
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Problem

Description

Scientific ~ Uncer-
tainty & Climate
Denial

Framing climate science as uncertain or unsettled, casting doubt on the scientific consensus, or
portraying climate change as a hoax. This reduces trust in experts and delays action. Nisbet
(2009); Lewandowsky et al. (2016); van der Linden et al. (2017)

ldeological Polar-
ization & Identity

Presenting climate change as a partisan issue aligned with a specific political ideology, leading
to social division and resistance based on group identity rather than scientific facts. Druckman
and McGrath (2019); Bolsen and Druckman (2015)

Economic  Trade-
offs (Environment
vs. Economy)

Framing climate policies as harmful to economic growth, job security, and affordability, empha-
sizing short-term economic costs over long-term benefits or the costs of inaction. McCright and
Dunlap (2011); van der Linden (2015)

Elitist vs. Pub-
lic Needs (Populist
Framing)

Portraying climate action as an agenda pushed by global elites, bureaucrats, and scientists,
disconnected from the struggles of ordinary citizens. This frame suggests policies are unfair or
imposed without grassroots support. Lockwood (2018); Jylhd and Hellmer (2020); Jett et al.
(2024)

Catastrophic
"Doomsday" Narra-
tives & Fatalism

Overemphasizing apocalyptic consequences of climate change without solutions, leading to pub-
lic fear, helplessness, and disengagement due to perceived inevitability of disaster. Leiserowitz
(2006); Leiserowitz and Smith (2017)

Psychological Dis-
tance & Abstraction

Framing climate change as a distant, abstract issue affecting future generations, remote places,
or complex scientific processes, making it seem less relevant to people’s immediate lives and
concerns. Weber (2010); Spence et al. (2012)

Table 9: Controversial Problems in climate change discourse.

to mitigation policies.

The “Economic Trade-offs (Environment vs.
Economy)" problem presents climate action as
detrimental to economic stability, emphasizing im-
mediate costs over long-term benefits (McCright
and Dunlap, 2011; van der Linden, 2015). This
problem has been shown to reduce public support
for carbon pricing, renewable energy investment,
and regulatory policies, as financial concerns domi-
nate public discourse. The “Elitist vs. Public Needs
(Populist Framing)" narrative portrays climate ac-
tion as a top-down initiative imposed by distant
elites, detached from the realities of ordinary citi-
zens Lockwood (2018); Jylhd and Hellmer (2020);
Jett et al. (2024). Populist movements often use
this problem to undermine trust in climate science
and governance, framing climate policies as unjust
Or unnecessary.

The “Catastrophic "Doomsday" Narratives &
Fatalism" problem stems from excessive use of
apocalyptic messaging, which can backfire by fos-
tering helplessness and disengagement Leiserowitz
(2006); Leiserowitz and Smith (2017). While high-
lighting risks is crucial, research suggests that
overly dire predictions without actionable solu-
tions lead to fatalistic attitudes rather than proac-
tive behavior. Lastly, “Psychological Distance &
Abstraction” refers to framing climate change as
a distant problem - either temporally (impacting
future generations), spatially (affecting remote re-
gions), or conceptually (scientifically complex) We-
ber (2010); Spence et al. (2012). This disconnect re-
duces the sense of personal relevance and urgency,

weakening public motivation to act.

A.5 Topic: Feminism

Framing is a crucial factor in shaping public dis-
course on feminism, influencing societal attitudes,
policy decisions, and individual beliefs. The con-
troversial framing problems outlined in Table 10
were identified through extensive research in gen-
der studies, media analysis, and political communi-
cation, and were included in FM.. These problems
define how feminism is perceived, supported, or op-
posed in contemporary social and political debates.
Each framing problem is rooted in the relevant lit-
erature, highlighting how different narratives shape
feminist advocacy and resistance.

The “Gender Equality vs. Misandry Myth" prob-
lem captures the ongoing debate over whether fem-
inism genuinely seeks gender equality or harbors
hostility toward men. Supporters of feminism em-
phasize its role in dismantling gender-based oppres-
sion, whereas critics propagate the misandry myth,
portraying feminism as an anti-male ideology Fer-
ree (2003); Rudman and Glick (2008); Borah et al.
(2023); Hopkins-Doyle et al. (2024). This prob-
lem is particularly prominent in digital discourse
and media portrayals, often serving to delegitimize
feminist activism.

The “Victimhood vs. Empowerment" problem
questions whether feminism empowers women
by addressing systemic inequalities or fosters a
“victim mentality.” Feminist scholars argue that
recognizing oppression is the first step toward
dismantling discriminatory structures, while op-
ponents claim that modern feminism overempha-
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Problem

Description

Gender Equality vs.
Misandry Myth

The debate over whether feminism promotes gender equality for all or fosters hostility toward
men. Supporters argue feminism seeks to end gender-based oppression, while critics claim it is
anti-male and seeks female superiority. Ferree (2003); Rudman and Glick (2008); Borah et al.
(2023); Hopkins-Doyle et al. (2024)

Victimhood vs. Em-
powerment

The question of whether feminism empowers women by addressing systemic inequality or
fosters a ’victim mentality.” Supporters argue that acknowledging discrimination is a step toward
empowerment, while critics claim it discourages self-reliance and overemphasizes oppression.
Banet-Weiser (2018 - 2018); Rudman and Glick (2008); Maxwell et al. (2025)

Traditional Gender
Roles vs. Feminist
Ideals

The conflict between feminism and traditional gender roles. Feminists argue for freedom of
choice in career and family life, while critics claim feminism devalues motherhood, homemaking,
and femininity. Toller et al. (2004); Proctor (2022)

Intersectionality vs.
White Feminism

The tension between feminism’s goal of inclusivity across race, class, and sexuality versus cri-
tiques that mainstream feminism is dominated by white, Western, and middle-class perspectives,
often ignoring marginalized groups. Crenshaw (1991); Nash (2008); Borah et al. (2023)

Economic Equality
and the Pay Gap De-
bate

The dispute over whether the gender wage gap is a result of discrimination or personal choices.
Feminists argue that structural barriers cause persistent inequality, while critics claim the gap is
exaggerated and primarily driven by women’s career and lifestyle decisions. Blau and Kahn
(2017); Hakim (2006)

Policy Debates and
Political  Polariza-
tion

The framing of feminist policies as either necessary for gender justice or as ideological overreach.
Feminist goals such as reproductive rights and gender quotas are framed by supporters as
essential for equality, while critics see them as attacks on traditional values or political extremism.
Perger (2018); Ferree (2003)

Media Representa-
tion and Backlash

The portrayal of feminism and feminists in the media, where supporters argue for accurate
representation of feminist goals, while detractors frame feminists as extremists, humorless, or
irrelevant. This problem includes media-driven backlash against feminist gains. Faludi (1991);
Borah et al. (2023); Tyler (2007)

Table 10: Controversial Problems in modern feminism discourse.

sizes women’s victimization, discouraging personal
agency and resilience Banet-Weiser (2018 - 2018);
Rudman and Glick (2008); Maxwell et al. (2025).
This problem is frequently leveraged in discussions
on workplace equity, sexual harassment, and legal
protections for women.

The “Traditional Gender Roles vs. Feminist
Ideals" debate centers on the perceived conflict
between feminist principles and ‘“conventional”
gender roles such as wife, mother, and home-
maker. Feminists advocate for women’s autonomy
in choosing career or family life without societal
constraints, while critics argue that feminism de-
values femininity and traditional family structures
Toller et al. (2004); Proctor (2022). Research on
the “tradwife” movement reveals framing this prob-
lem is actively used to counter feminist narratives
by promoting traditional domestic roles.

The “Intersectionality vs. White Feminism"
problem concerns whether feminism is sufficiently
inclusive of diverse racial, economic, and sexual
identities or remains predominantly focused on
white, Western, middle-class women. Scholars
have criticized mainstream feminism for marginal-
izing non-white and working-class women, leading
to calls for an intersectional approach to feminist
activism Crenshaw (1991); Nash (2008); Borah
et al. (2023). Frames that interpret this problem

are especially relevant in contemporary feminist
movements, where intersectionality is both cham-
pioned and critiqued for being co-opted without
substantive systemic change.

The “Economic Equality and the Pay Gap De-
bate"” examines whether gender-based pay dispar-
ities are the result of structural discrimination or
individual career choices. Feminists argue that per-
sistent wage gaps stem from workplace bias and so-
cietal expectations that disadvantage women, while
critics claim that differences in pay reflect occupa-
tional preferences and life decisions rather than dis-
crimination Blau and Kahn (2017); Hakim (2006).
This problem significantly influences public per-
ceptions of equal pay laws, workplace diversity
programs, and career advancement policies.

The “Policy Debates and Political Polarization"
problem highlights the division between feminist
policy goals - such as reproductive rights, gender
quotas, and workplace protections - and the back-
lash framing these initiatives as ideological over-
reach. Feminist policies are often justified as nec-
essary steps toward gender justice, while critics
frame them as government overreach, political rad-
icalism, or threats to traditional social structures
Perger (2018); Ferree (2003). This problem is par-
ticularly visible in global political debates, where
gender equality measures frequently become cen-
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response_format:
type: "json_schema"
json_schema:
name: frame_analysis
schema:
type: object
properties:
frames:
description: The frames evoked by these posts.
type: array
items:
type: object
properties:
problems:

type: array
items:
type: enum
enum: {problem_names_list}
frame:
description: Articulate the evoked frame of communication as a single sentence.
type: string
required:
- problems
- frame
additionalProperties: false
required:
- frames
additionalProperties: false
strict: true

description: All of the names of the problems addressed by this frame of communication.

Figure 5: The JSON constrained decoding schema for CWOS prompting, in YAML format.

tral to broader ideological conflicts.

The “Media Representation and Backlash" prob-
lem explores the portrayal of feminists in main-
stream and digital media, as well as the recurring
backlash against feminist movements. While femi-
nist discourse has gained visibility in news and en-
tertainment media, anti-feminist backlash remains
prevalent, often depicting feminists as aggressive,
humorless, or extreme Faludi (1991); Borah et al.
(2023); Tyler (2007). Research highlights that back-
lash narratives frequently emerge in response to
feminist progress, reinforcing harmful stereotypes
and undermining feminist campaigns.

B Prompting Details

Figures 5 and 6 illustrate the detailed schema and
prompt used in Corpus-Wide One-Shot (CWOS)
prompting for discovering and articulating FoCs.
Figure 5 illustrates the exact structured schema
used for constrained decoding of FoCs and the
CPs they interpret. This schema ensures the LLMs
generate an exact format in their response, ensur-
ing our method produces only a list of FoCs and
the problems they interpret. Figure 6 provides the
full prompt provided to the LLM to instruct it to
perform CWOS prompting for discovering and ar-
ticulating FoCs directly from posts.
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(;ystem_prompt: >-
You are an expert linguistic assistant tasked with performing a framing analysis on a dataset of social media posts.
Each post in the dataset addresses one or more “problems.” When users on social media communicate, they articulate
“frames” to explain these problems, often by proposing explicit or implicit “causes.” Your job is to identify the
problems each post addresses and articulate the frames of communication (a single sentence each) that convey how those
problems are being explained (i.e., the causes). You must produce output in JSON format, adhering strictly to the
provided structured schema. You will encounter controversial, biased, or misinformed frames in the posts; you must
capture these frames exactly, without paraphrasing away the cause or meaning. For example, “Vaccines are a tool to
control world population and institute a new world order” is correct, while “There is debate around the purpose of
vaccines” is incorrect. Avoid injecting your own or your creators’ opinions, and do not soften or alter the users’
stated frames. You must produce a large number of distinct frames, more frames than problems, capturing many
perspectives. There must be at least 10% as many frames as there are total posts (for example, at least 75 frames for
750 posts). Aim to cover 70% to 80% of the posts, meaning at least 70% of them should evoke at least one frame. Each
problem should be reflected across multiple frames, addressing unique perspectives and episodic or thematic nuances of
discourse. Do not merge different posts into the same broad frame unless their content is nearly identical; prioritize
nuance and diversity of viewpoints. Each frame’s single-sentence statement must be unique, and you must not reuse the
demonstration frames. Before finalizing your output, ensure you meet the 10% frames rule, cover at least 70% of posts,
provide each frame as a single sentence, and strictly follow the provided JSON schema. If these conditions are not met,
the output is invalid. Remember that the demonstration is for illustration only—your frames must reflect the actual
discourse of the dataset at hand.

user_prompt: |-
Topic: {topic}

Problems:
{problem_list}

Posts:
ost_list
| {post_list}

Figure 6: The full prompt for CWOS prompting.
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