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Abstract

Polarization is typically conceptualized as increasing
distance between opposing attitudes. We argue instead
that it unfolds through asymmetries in the group-
differentiating power of opinion language. In public
discourse, actors use distinctive linguistic repertoires to
signal alignment, mark boundaries, and render opinion
landscapes intelligible. Conventional attitude scales
estimate the distributions of private belief but cannot
capture how these boundaries are enacted in expression
or how normative asymmetries shape the visibility of
positions. Across three studies of vaccination discourse
in South Africa and the United States, combining human
coding with machine learning models of natural language,
we examine how majority and minority opinions differ in
their capacity to differentiate social groups. Consistent
with Moscovici's theory of minority influence, minority
discourse became more linguistically distinctive—
and more effective at separating communities—under
politicized conditions, whereas majority discourse was
more dispersed and aligned with institutional reporting.
In both contexts, linguistic proximity to opinion poles was
associated with heightened anger. These findings suggest
that polarization is not only divergence in belief but
also an asymmetrical process of boundary construction
enacted through language.
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INTRODUCTION

Group differentiation lies at the conceptual heart of social psychology, yet it is rarely
examined where it most visibly unfolds: in the public expression of opinions. Research on
polarization has largely focused on the distribution of privately held attitudes, estimating
how far individuals or groups are positioned along predefined scales. This approach treats
public opinion as the aggregation of individual attitudes (Tourangeau & Galesi¢, 2008). Yet
polarization presupposes differentiation enacted in interaction, as individuals recognize
who stands where and express opinions that align with some positions while distancing
themselves from others. To sort into opposing camps, actors must discern similarity and
opposition and use language to position themselves within structured social fields where
some ways of speaking are normalized as reasonable or objective, while others are marked
as deviant or oppositional. By prioritizing opinion scaling, the literature has largely
overlooked how differentiation is enacted in language and how expression reproduces
normative asymmetries and group formation.

We attribute this neglect of everyday differentiation to the dominance of methods centered
on privately held opinions. Attitude scales abstract opinions from the settings in which they
are expressed and strip them of the linguistic forms through which alignment and opposition
become visible. Here, we redirect attention to the externalized expression of opinion—how be-
liefs are made public in language and interaction (cf. Briiggemann & Meyer, 2023). By analyz-
ing how actors use language to align with particular viewpoints and differentiate themselves
from others, we treat polarization as an unfolding process of boundary marking and group
formation (Durrheim & Quayle, 2025). This shift enables a more direct analysis of asymme-
tries within the opinion field, recognizing that not all language carries equal normative weight.
Dominant and resistant discourses differ not only in content but also in dispersion, distinctive-
ness, and institutional embedding. Each mobilizes its own lexicon and rhetorical repertoire,
gaining traction to the extent that it attracts adherents and consolidates alignment—whether
to reproduce the status quo or contest it.

Our central contribution is to test how asymmetries within the opinion field are reflected
in the differential capacity of majority and minority language to delineate social groups.
Drawing on Moscovici's (1976) theory of minority influence, we examine how social change
emerges through differentiation and innovation rather than conformity alone. His framework
highlights the communicative conditions under which minority positions become visible and
consequential. This perspective is especially instructive in social media environments, where
language operates simultaneously as a mechanism of differentiation and a vehicle of minority
influence, structuring how actors align, attract adherents, and consolidate group boundaries.

OPINION EXPRESSION AS A MECHANISM OF GROUP
DIFFERENTIATION

Polarization is often described as social division in which individuals align around opposing
poles within an opinion space (Bliuc et al., 2021). Yet alignment requires more than
divergence in private belief. It presupposes that actors perceive a distribution of opinions and
orient themselves within it (Morselli et al., 2025). Individuals must discern similarities and
differences—not only between viewpoints but also between the people who hold them—and
interpret this landscape from their own vantage point. Perceived opinion congruence fosters
social identification among those who share views (O'Reilly et al., 2022, 2023, 2024). Expressed
opinions therefore do more than reveal attitudes; they function as performative signals that
render the opinion field visible, enabling actors to locate themselves, anticipate alignment, and
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enact identity within “opinion-based groups” (McGarty et al., 2009). Opinion expression thus
constitutes a mechanism of group differentiation, shaping how ingroups and outgroups are
perceived and consolidated (Bliuc et al., 2007, 2015, 2021).

Opinion expression is socially consequential. Opinions are evaluated, affirmed, contested,
or sanctioned. Research shows that unpopular views online can trigger isolation, coordinated
attack, and rejection (Haidt, 2022; Tandoli et al., 2021). Anticipation of such responses struc-
tures the field of expression, signaling which positions are legitimate and delineating accept-
able speech. These pressures are not unique to digital settings; classic studies document similar
dynamics in face-to-face interaction (Asch, 1956; Hodges & Geyer, 2006). Online, however,
expressions circulate more visibly and rapidly, serving as primary cues through which ac-
tors infer identities, norms, and their own location within the opinion landscape (Postmes
et al., 2000; Postmes & Spears, 2013; Winter & Schreyer, 2025).

Opinion expression is therefore audience-oriented. Actors anticipate who is listening,
how positions are distributed, and how their words will be received (Klein et al., 2003, 2007).
Gauging perceived opinion distributions is essential for calibrating articulation and emotional
tone. While models of group polarization locate this calibration in cognitive-motivational
mechanisms—such as social comparison and categorization (Garzén-Velandia et al., 2024;
Isenberg, 1986; Jost et al., 2022; Van Bavel et al., 2021)—these mechanisms are enacted in ex-
pression. Social influence arises not merely from perceived discrepancy but from engagement
in a public sphere saturated with arguments, slogans, memes, and recriminations (Briiggemann
& Meyer, 2023). Actors read patterns of expression, infer alignments and oppositions, and
respond strategically under conditions of rhetorical accountability (Billig, 1987). Opinion ex-
pression is thus as performative as cognitive: a strategic act of self-positioning through which
identities are made intelligible (Goffman, 1959).

Research on moral outrage further illustrates how emotion intensifies differentiation.
Moral-emotional language increases the diffusion of political messages, particularly within
ideological communities (Brady et al., 2017). Outrage is reinforced through social feedback
and norm learning: users who receive engagement for anger become more likely to express
it again (Brady et al., 2021). Homogeneous networks at the margins often develop clearer ex-
pressive norms, making anger both acceptable and rewarded. Under such conditions, outrage
stabilizes as a communicative style, sharpening symbolic boundaries and consolidating align-
ment. Anger is therefore not merely a by-product of polarization but a performative resource
that amplifies group differentiation.

Judgments of group affiliation rely on linguistic signs. In Northern Ireland, lexical
choicessuchas “Derry” or “Londonderry” index political-religious identity (Murray, 2014).
Such distinctions show how identity is inscribed in language: small choices signal align-
ment and mark boundaries. Although research acknowledges the communicative con-
texts of polarization (Jost et al., 2022), it has focused more on outcomes—such as echo
chambers—than on the semiotic processes through which individuals signal and perform
identity. The micro-level accomplishment of differentiation in natural language remains
underexamined.

Reframing polarization as discursive boundary construction aligns with established tra-
ditions. Social identity theory (Tajfel & Turner, 1979) emphasizes attention to markers of
similarity and difference; social dominance theory (Sidanius & Pratto, 1999) highlights status-
signaling practices; and identity-protective cognition (Kahan, 2013) shows how positions are
defended to sustain valued identities. We extend these traditions by focusing on how such pro-
cesses are enacted in language itself. Opinions are not merely reflections of identity but per-
formative acts through which boundaries are marked, legitimacy negotiated, and normative
power reproduced or resisted. In the next section, we examine how the dominance of attitude
measurement has diverted attention from this process.
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OPINIONS—IN THE HEAD AND IN THE WILD

Despite its diversity, research on polarization in social psychology shares a common
methodological feature: heavy reliance on survey responses. Affective polarization (Iyengar
et al.,, 2012) is typically measured using instruments such as the “feeling thermometer”
(Gidron et al., 2022), while political and opinion polarization are assessed through rating
scales capturing attitudes toward social groups or policy positions. Although polarization
is “most properly understood as a description of the distribution of a population” (Bakker
& Lelkes, 2024, p. 419), it is frequently operationalized as an individual-difference variable.
Participants are asked to rate how warm or cold they feel toward ingroups and outgroups,
and the difference between these ratings is treated as a proxy for polarization (e.g., Kingzette
etal., 2021; Wakefield & Wakefield, 2023). These scores are then used as predictors or outcomes
in linear models, abstracting polarization from its social and communicative context.

This approach allows researchers to observe patterns of attitudinal congruence and divergence,
but it overlooks how people judge group affiliation and opinion similarity in everyday settings (cf.
Durrheim, 2022; Durrheim et al., 2016). By eliciting privately expressed attitudes, surveys estimate
mental states within a broader distribution, yet they do not examine the identity performances
(Klein et al., 2007) through which individuals publicly signal their views and interpret those of
others. Such judgments are foundational: they enable actors to perceive alignment and opposition
and thereby construct the shared opinion structures that make polarization possible.

A deeper problem concerns measurement validity. Research shows that responses to rating
scales often fail to map straightforwardly onto real-world expression (Potter, 1998). Survey
answers vary with framing and question order (Rockwood et al., 1997), and it is often unclear
which targets or dimensions respondents invoke when answering measures of affective polar-
ization (Druckman & Levendusky, 2019). What is measured depends heavily on how catego-
ries are constructed and interpreted—processes that remain opaque within the instrument
itself. In everyday interaction, individuals contradict themselves, articulate nuanced positions,
and adjust their views across contexts. They qualify, retract, and strategically present opin-
ions to maintain a favorable self-image as audiences shift (Potter & Wetherell, 1987; Tileaga
et al., 2022). This dynamic, performative character of opinion expression is precisely what
rating scales struggle to capture.

Opinion scaling not only bypasses how opinions become visible and consequential in prac-
tice; it also underestimates how they are strategically linked to group identities (Durrheim
et al., 2016; Klein et al., 2007; O'Reilly et al., 2024). Asking respondents to rate feelings toward
“Democrats,” “Republicans,” or “Donald Trump” treats these categories as fixed and stable.
In practice, however, people construct such entities discursively—for example, by satirically
referring to Trump as the “Orange Man.” These localized, moralized constructions do not
simply reflect attitudes; they help constitute group boundaries and mobilize alignment. Such
practices are integral to polarization, enabling individuals to position themselves, forge collec-
tive identities, and intensify oppositional dynamics (see Durrheim & Blackwood, 2024).

POLARIZATION SYMMETRY IN ATTITUDE
MEASUREMENT

There are deeper concerns about the limitations of opinion scaling in polarization research.
Chief among them is the rarely examined assumption of structural symmetry—that opposing
views are equivalent in form and function. Our concern is not whether opinion distributions
are empirically balanced, but whether opposing positions are treated as analytically inter-
changeable in ways that obscure how normative power and resistance operate in situated lan-
guage. We propose that normative power becomes visible in asymmetries in the capacity of
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opinions to differentiate social groups. In some contexts, minority or resistant discourse may
mark group boundaries more sharply than establishment language—for example, referring
to Donald Trump as the “Orange Man” rather than “Mr. President.” Such asymmetries are
not statistical artifacts but mechanisms through which polarization unfolds in struggles over
normalization and resistance.

The symmetry assumption is evident in the widely cited definition of polarization by
DiMaggio et al. (1996), who describe it as a bimodal distribution ““far apart’ in content, and
relatively balanced between ends of the opinion spectrum” (p. 694, our italics). This formula-
tion equates polarization with distributional features such as bimodality and symmetry, im-
plying that individuals at opposing ends migrate toward extremes, increasing distance between
structurally comparable camps. The notion of “relative balance” is treated as definitional and
rarely interrogated (see Koudenburg et al., 2021). It is often visualized schematically as mirror-
like divergence between equally sized groups (Figure 1).

The idea of symmetry has been reinforced in US research on partisan bias. Studies of af-
fective polarization (Iyengar et al., 2012, 2019), partisan sorting (Levendusky, 2009), and ideo-
logical divergence (Abramowitz & Saunders, 2008; Fiorina & Abrams, 2008) typically model
polarization as increasing distance between Democrats and Republicans. Although asymmet-
ric polarization has been acknowledged (Grossmann & Hopkins, 2016; Jost et al., 2022), it
remains secondary in measurement frameworks focused on distance or bimodality.

Assumptions of symmetry are also embedded in the design of response scales (Figure 2).
Scales typically present equidistant poles (e.g., “Fair” and “Unfair”) anchored around a neu-
tral midpoint. Responses are treated as interval-level data, presuming equal psychological
distance from center to either extreme. Bipolar scaling further assumes coherence: movement
toward one pole implies proportional movement away from the other (Kaplan, 1972). Finally,
responses are abstracted from context. What counts as “extreme” varies across political and
cultural settings, yet scales treat extremity as fixed. Taken together, these conventions encour-
age treating opposing positions as structurally equivalent, even when they operate within dis-
tinct configurations of meaning, institutional power, and discursive resources.

Because these assumptions are built into the instrument, they are rarely examined. Yet there
is little reason to assume they hold in the ecology of everyday expression. People articulate
views flexibly across contexts and audiences (Potter & Wetherell, 1987). When interval con-
straints are relaxed, opinion patterns may depart from symmetry. Carpentras et al. (2022), for
example, found that “strong distrust” in vaccination clustered closer to neutrality than “strong
trust”—an asymmetry conventional bipolar scales would compress (Figure 3).

Central to our argument is that natural language lacks fixed neutral points or stable polar
extremes. There are no quantitative anchors equivalent to those imposed by numeric scales.
What counts as “extreme” is established discursively. Consider “unfairness”: its meaning ranges

a b

1 T [ 1| | | I
0.25 0.5 0.75 10 0.25 0.5 0.75

O
-

FIGURE 1 Polarization represented as increasing distinctness and divergence of groups on an opinion scale.
Adapted from Bramson et al. (2017).

FIGURE 2 Ratingscale.
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FIGURE 3 Network representation of the isolation of the pro-vaccine attitudes in Carpentras et al. (2022, p.
4). Reproduced directly under CC4.0 BY (http://creativecommons.org/licenses/by/4.0/).

from everyday discrimination to segregation or mass violence. The stakes escalate through
language, as positions are constructed and contested. Meaning depends on how claims are
articulated, received, and amplified. There is little reason to assume that discursive ranges of
“fairness” and “unfairness” mirror one another. As we argue below, normative asymmetries
structure opposition between majority languages of order and democracy and minority lan-
guages of resistance and structural change.

Survey instruments capture distributional divergence, but they do not capture how positions ac-
quire meaning, legitimacy, and force. Scaled items use curated and constrained language, stripped
of the contextual cues and relational positioning that give opinions social impact. Fixed poles and
equal intervals have no analog in everyday interaction, where meanings are negotiated rather than
pre-coded. To analyze normative power and polarization, we must therefore examine natural lan-
guage directly—where positions are articulated, contested, and made consequential in real time.

ASYMMETRIC DIFFERENTIATION: MINORITY
INNOVATION AND MAJORITY NORMALIZATION

We propose that, in some contexts, polarization unfolds through an asymmetrical struggle
between normalization and distinctiveness. Majority power stabilizes meanings as common
sense, rendering dominant positions ordinary and taken for granted. Minority influence,
by contrast, depends on making alternative meanings visible, distinctive, and resistant to
absorption. The differentiating capacity of language—its ability to mark boundaries, signal
allegiance, and expose contestation—Ilies at the center of this struggle.

This account builds on Moscovici's (1976) theory of minority influence, which reconcep-
tualizes social influence as a dynamic tension between conformity and innovation. Majority
influence operates through normalization, drawing opinions toward a gravitational center
and reinforcing established legitimacy. Minority influence operates through differentiation,
articulating positions that depart from dominant representations and insisting on their distinc-
tiveness. Influence, in this framework, arises not from numbers alone but from interaction—
making a point of view publicly visible so it becomes a marker of identification and opposition.

Moscovici's later work on social representations clarifies this process. Dominant represen-
tations sediment into common sense, anchored in familiar categories and objectified in every-
day discourse (Moscovici, 1988). Once stabilized, majority language appears neutral rather
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than partisan. This dynamic resonates with spiral of silence theory (Noelle-Neumann, 1974),
which shows how perceived majority opinion suppresses dissent. Anticipating isolation, in-
dividuals may withhold minority views, reinforcing consensus and consolidating normative
power. Asymmetry here is not merely numerical but epistemic and discursive: what counts as
“reasonable” is itself an effect of normalization.

Minority influence operates under different conditions. Movements for civil rights, gender
equality, and scientific reform began as marginal dissent yet reshaped dominant representa-
tions through sustained, visible opposition. Lacking institutional backing, minority positions
rely on distinctiveness. Moscovici (1976) argued that successful minorities project consis-
tency and conviction, articulating coherent alternatives that resist dilution. Their power lies
in refusal—remaining intelligible while resisting incorporation into dominant frameworks.
Majority actors often respond through normalization by incorporation, absorbing diluted el-
ements of minority proposals while neutralizing their disruptive force. By introducing new
vocabularies and reframings, minority discourse can shift attention, redraw boundaries, and
initiate conversion. Polarization thus reflects an ongoing negotiation in which competing rep-
resentations vie for recognition and stabilization.

Crucially, asymmetry in polarization is not primarily about numbers. Minorities may
grow rapidly; majorities may fragment. The core asymmetry lies in the differential capacity of
language to normalize or disrupt. Majority discourse operates through routinization and in-
stitutional embedding, reinforcing consensus and suppressing deviance. Minority discourse
leverages novelty, provocation, and identity-defining communication (Koopmans, 2004;
Teune, 2011), rendering backgrounded assumptions contestable. When such discourse gains
traction, it can reconfigure the perceived opinion landscape, redefining center and fringe.

Normative power, then, becomes visible in asymmetries in the differentiating capacity of
language. Majority language minimizes distinction by absorbing alternatives through nor-
malization; minority language accentuates distinction by sustaining visible boundaries.
Polarization emerges from the dynamic interaction between these processes—the stabilization
of common sense and the disruptive force of discursive innovation.

HYPOTHESES

We develop our hypotheses about majority and minority opinion dynamics in the context of
the COVID-19 vaccination debate, designating pro-vaccination as the majority position—
endorsed by governments, medical authorities, and mainstream media—and anti-vaccination
as the minority position, endorsed by people sometimes tagged as conspiracy theorists. On
this basis, we formulate four hypotheses concerning the relative distinctiveness of opinion-
based groups. These hypotheses test whether linguistic differentiation, group alignment, and
emotional intensity are asymmetrically distributed across majority and minority discourse.

Hypothesis 1. Pro-vaccination language will be more widely spread than anti-
vaccination language.

Majority discourse normalizes diverse expressions, whereas minority discourse
relies on a more concentrated and distinctive repertoire.

Hypothesis 2. Pro-vaccination language will be closer to objective news-like reports
than anti-vaccination language.

Normalized majority opinion is expected to align more closely with mainstream
reporting conventions and institutional frames.
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Hypothesis 3. Anti-vaccination language will more strongly differentiate social
groups than pro-vaccination language.

Minority discourse derives influence from its distinctiveness and boundary-
marking capacity.

Hypothesis 4. Closeness to both pro-vaccination and anti-vaccination poles (cen-
troids) will be associated with increased anger.

Individuals who consistently use more characteristic majority or minority lan-
guage will express greater anger than those positioned nearer the discursive center.

We tested these hypotheses “in the wild” across three studies of social media discourse.
Study 1 examined whether human coders could reliably distinguish pro- and anti-vaccination
tweets. Studies 2 and 3 used machine learning models to approximate how actors differentiate
opinions and represent the opinion landscape—from mainstream center to minority fringe
(see Durrheim & Schuld, 2025; Schuld et al., 2024). Study 2 analyzed South African Twitter (X)
debates on vaccination. Study 3 preregistered the hypotheses and replicated the analyses using
US-based vaccination discourse on the same platform (see Durrheim, 2024).

TRANSPARENCY AND OPENNESS

All analysis code is publicly available on the Open Science Framework (OSF) at: https://osf.io/
63j9f/?7view_only=f38b8b9%a1a9a47399803dc745bad32da. The word embedding models (“speaker
landscapes™) are also available via the same OSF project. Code for constructing the speaker
landscapes is available at https:/github.com/mariaschuld/speaker-landscapes. Due to platform
restrictions, X does not grant permission to share the original tweet data. The datasets can be
made available upon reasonable request, subject to X's terms of service and data-sharing policies.

STUDY 1

We hypothesized that, compared to anti-vaccination tweets, pro-vaccination tweets would
be more difficult for human coders to distinguish from unclear or news-related tweets.
This prediction follows from our theoretical claim that pro-vaccination discourse is more
normative—aligned with dominant institutions and mainstream consensus—and therefore
less linguistically distinctive. In contrast, anti-vaccination opinion, as a minority position, was
expected to exhibit greater discursive distinctiveness, making it more readily identifiable in
social media contexts.

Data collection and sampling

We extracted a total of 574,197 original English-language tweets from the Twitter (X) API,
comprising all vaccine-related tweets' from South African Twitter (X) users” in 2021. Guided

'Vaccine keywords included: “vaccine”, “vaccination”, “vax”, “antivax”, “anti-vax”, “anti-vaccine”, “antivaccine”, “vaxed”,
“Vaxxed”, “unvaxed”, “unvaxxed”, “vaccinated”.

’Geographic keywords were chosen using a multi-step procedure, in which we geolocated South African Twitter (X) users,
extracted their followers, and extracted keywords (words, hashtags, ngrams, mentions) from their vaccination-related tweets
which are (a) used frequently and (b) clearly reference a South African context.
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TABLE 1 Exemplary tweets for provax, antivax, and news categories (rephrased by GenAl).

Provax

* @cyrilramaphosa @drzwelimkhize @timeslive @sundaytimesza where is my vaccine? Ramaphosa,
Mkhize—you have failed South Africa. You have failed our people. You have failed fellow citizens across
this country. This is disgraceful. #vaccinesnowsa

* South Africa: tonight at 24h00 I'm finally registering for my first @pfizer COVID vaccine shot. Whoop
whoop!

* On vaccine inequity: it's astonishing that despite massive public funding and investment, there still isn't
a single real manufacturing license in the Global South—only “fill and finish.” These pharmaceutical
companies are acting like they get to decide the fate of the world

Antivax

* @presidencyza @cyrilramaphosa @jsteenhuisen @our_da @hermanmashaba @denedebel @myanc another
young athlete gone due to heart problems. wake up—it's the vaccine. ask yourself why South Africa has had
relatively fewer deaths. maybe it's because we haven't vaccinated as much. the vax is the real pandemic

» the @governmentza now wants to force everyone to vaccinate? wow. so basically our lives and our dreams no
longer matter

* (@cyrilramaphosa i will not be taking any vaccine—i've made that clear #vaccineforsouthafrica

News

* Vaccine passports may be on the horizon for South Africa—read more

* (@sasodolenc breaking: seven triple-vaccinated Germans have tested positive for #omicron while in South
Africa. six of the seven had received the Pfizer-BioNTech booster, reports Tagesspiegel

* (@pdubdev emerging data suggests the omicron wave is being driven largely by younger vaccinated
populations, according to reports from countries including the UK, Denmark, and South Africa

by preliminary content analysis and key moments in the national pandemic trajectory, we di-
vided the dataset into four phases:

[

. 01/02/2021-20/02/2021: Announcement and initial rollout of vaccination (N=129,327).

2. 21/02/2021-20/06/2021: Inter-wave period; vaccination of those over 60 (N =104,689).

3. 21/06/2021-23/11/2021: Delta wave; renewed lockdown restrictions and expanded vaccination
to younger groups (N=219,074).

4. 24/11/2021-30/12/2021: Omicron period following its identification on November 23rd

(N=121,107).

We randomly selected 200 tweets from each phase (n==800) for initial qualitative analysis.
This analysis (Kerr et al., 2024) identified themes of pro-vaccination discourse (e.g., personal
vaccination announcements, criticism of rollout delays, safety affirmations), anti-vaccination
discourse (e.g., mistrust, harm claims, efficacy doubts), and tweets reporting factual informa-
tion, often originating from news sources. Based on these findings, we developed a coding
scheme classifying tweets into four categories: “provax,” “antivax,” “news,” and “unclear.”
Example tweets can be found in Table 1.°

To ensure reliability, six coders (senior undergraduate psychology students) completed mul-
tiple rounds of training, coding, and retraining. We then randomly selected a second, larger
sample of 1500 tweets from each phase (n=6000). Each tweet was independently coded by
three randomly assigned coders using the finalized scheme. Krippendorft's alphas across the
four phases (.59, .58, .61, .53) indicate modest agreement overall. However, we hypothesized
that anti-vax tweets would be more consistently identifiable than other categories—a possibil-
ity we examine below.

EEINT3

3Coding guidelines https://osf.io/4hse9/files/zc986. The full coding schedule is available in https:/doi.org/10.17159/sajs.2024/17423/
suppl.
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Vaccination tweet coding confusion

The 6000 tweets generated 18,000 individual code assignments (each tweet independently coded
by three coders). The distribution was as follows: antivax =2884; provax=4532; news=4543;
and unclear=5856. An additional 194 assignments were not made, primarily because coders
judged the tweets to be unrelated to vaccination or originating from users outside South Africa.

To assess how readily coders distinguished between categories, we examined disagreement
rates across pairs of labels (pro-vax, anti-vax, news, unclear). For each pair, we identified
tweets that received at least one label from either category by any coder. Coding disagreement
occurred when coders assigned each of the two categories to the same tweet. The probability
of disagreement was calculated as the proportion of such tweets exhibiting cross-category dis-
agreement, with Wilson confidence intervals.

To test whether disagreement varied across category contrasts, we estimated a logistic re-
gression predicting disagreement from category pair. Because tweets contributed observations
to multiple contrasts, standard errors were clustered by tweet.

Results

Disagreement varied substantially across category contrasts (Figure 4). The lowest disagree-
ment occurred between anti-vax and news tweets (2.2%), indicating that coders rarely confused
these categories. Moderate disagreement appeared for pro-vax versus anti-vax (5.8%) and news
versus unclear (9.0%). Higher disagreement emerged for pro-vax versus news (12.3%) and anti-
vax versus unclear (19.8%), with the highest disagreement for pro-vax versus unclear (26.3%).

A logistic regression predicting coder disagreement from category pair (with standard errors
clustered by tweet ID) confirmed significant variation across contrasts, *(5)=1453.2, p<.001,
Pseudo R*=.08. Relative to the anti-vax versus news contrast, all other category pairs showed
significantly higher odds of disagreement. These results indicate systematic variation in cat-
egory distinguishability: news and anti-vax tweets were most clearly differentiated, whereas
pro-vax tweets overlapped more with other categories.

Discussion

The results of Study 1 provide initial support for our central claim that non-normative opinions
are more distinctive—and therefore more readily identifiable—in natural language expression.
Antivax tweets were more easily distinguished from the unclear category than provax tweets,
consistent with Hypothesis 3. They were also more clearly differentiated from news content,
supporting Hypothesis 2.

These findings suggest that provax discourse, as the more normative position, overlaps lin-
guistically with fact-based or institutional reporting, rendering it less conspicuous and harder
to distinguish from informational content. Antivax tweets, by contrast, more frequently em-
ployed distinctive, identity-signaling language, making them easier to identify and classify.

STUDY 2
Method

Study 2 applied two independent machine learning approaches to analyze the distribution of
opinion across the full corpus of 574,197 South African vaccination-related tweets described
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Coder disagreement across category contrasts
Pro-vax vs Unclear —e— 26.3% (n=4319)

Anti-vax vs Unclear —e— 19.8% (n=3791)

Pro-vax vs News —e— 12.3% (n=3812)

News vs Unclear { 8- 9.0% (n=4603)

Pro-vax vs Anti-vax o~ 5.8% (n=3597)

Anti-vax vs News 4 2.2% (n=3294)

0% 5% 10% 15% 20% 25% 30%
Probability of coder disagreement

FIGURE 4 Coding confusion between category pairs. Based on 6000 tweets independently coded by three
raters. Disagreement occurred when coders assigned each of the two categories to the same tweet, reflecting direct
classification confusion between them.

in Study 1. First, we trained a supervised classifier using only unanimously coded tweets from
Study 1 as labeled training data. The model was then used to classify the entire dataset into
four categories: provax, antivax, news, or unclear (see Supplementary Materials S1 for details).
To assign opinion labels at the user level, we adopted a modal classification approach, whereby
each user was categorized according to the label most frequently assigned to their tweets.

Second, we employed an unsupervised method developed by Schuld et al. (2024) to con-
struct “speaker landscapes,” which visualize the distribution of speakers and opinions across
the four phases of the vaccination debate (see Figure 5). These landscapes are two-dimensional
projections of high-dimensional Word2Vec embedding models, trained with speaker user-
names prepended to each tweet. This approach positions speakers within a shared semantic
space based on their language use. Prior research shows that speaker landscapes capture both
polarization and underlying ideological structure, revealing patterns of alignment and diver-
gence across opinion communities (Durrheim & Schuld, 2025; Schuld et al., 2024).

Results

In the speaker landscapes (Figure 5), each speaker's position—both in the 250-dimensional
embedding space and its two-dimensional projection—reflects similarity in language use.
Proximity in this space reflects linguistic similarity: speakers located near one another
deploy comparable vocabularies and rhetorical framings. Linguistic difference between
any two speakers was quantified as one minus the cosine similarity between their word
vectors, rescaled to the interval [0,1], such that greater distance indicates greater semantic
divergence.
Distance(s,a) =1 —cos(0) =1 — LA
lIsIlllall
To examine discursive differentiation, we computed centroids for provax, antivax, news, and
anger language using the word sets listed in the Appendix. We then calculated each speaker's
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Phase 1 Phase 2

Phase 3 Phase 4

anti-vax
pro-vax
news

unclear

FIGURE 5 Speaker landscape distribution of South Africa vaccination opinion in four phases. Each point
represents an individual, n=4708 in Phase 1, n=3329 in Phase 2; n=8071 in Phase 3; and n=4348 in Phase 4, total
N=20,146. Their position is determined from Weid2Vec embedding model and their color is determined by the
supervised ML opinion classification.

cosine distance from these centroids, generating distributions of individual difference scores
along each dimension.

Community structure and relative positioning

Figure 5 shows that provax and antivax communities cluster near one another relative to news.
This helps explain the 7% human coding confusion observed in Study 1: both vaccination
communities share topic-specific and evaluative vocabulary, producing semantic overlap.
News discourse, by contrast, is organized around reporting conventions and informational
framing, making it linguistically distinct from opinion-based communities.

Crucially, however, relative positioning supports Hypothesis 2. The provax community is con-
sistently located closer to news than the antivax community. In other words, while both vaccination
groups share opinion-oriented language, provax discourse aligns more closely with institutional
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and informational frames, whereas antivax discourse is more semantically distant. This relative
asymmetry—rather than absolute separation—constitutes the relevant theoretical test.

Dispersion within communities

Although dispersion differences are not visually obvious, quantitative analysis shows that
provax users are significantly more dispersed (mean within-group distance=.71 £.11, n=3952)
than antivax users (.63+.11, n=5843), #(9793)~35.4, p<.0001, d~.73. Greater dispersion
indicates weaker internal linguistic cohesion. This pattern supports Hypothesis 1: majority
(provax) language is more widely spread and less tightly clustered, consistent with its normative
and less identity-marking character.

Polarization—operationalized as average distance between provax and antivax communi-
ties—peaks in Phase 3, corresponding to the Delta wave (see Supplementary Materials S2),
suggesting intensified boundary differentiation under heightened contestation.

Differentiating capacity of opinion language

To assess group-differentiating power (Hypothesis 3), we calculated each speaker's distance
from the provax, antivax, and news centroids. Figure 6 shows the resulting distributions.
Antivax language more clearly separates communities, whereas provax language exhibits
substantial cross-group overlap.

Kernel density estimation (Sheather—Jones bandwidth; see S3) quantified this pattern. As
shown in Table 2, overlap between communities is consistently greater along the provax di-
mension than the antivax dimension across all phases. Lower overlap indicates stronger dis-
criminative capacity. Thus, antivax discourse functions as a sharper boundary marker than
provax discourse.

Interestingly, news language also contributes to differentiation—Iess strongly than antivax
language but more than provax language—suggesting that informational discourse partici-
pates in structuring the opinion field rather than remaining neutral.

Replication with topic-based communities

We replicated the analysis using topic modeling rather than opinion classification (see S4),
identifying 11 vaccination-related topics spanning pro- and anti-vaccination themes. The
results (Figure 7; Table 3) replicate the core asymmetry: Antivax language more effectively
differentiates topic communities, while provax language shows greater overlap. This
robustness across classification strategies strengthens the claim that minority discourse is
more linguistically identity-defining.

Anger and polar differentiation

Finally, we examined emotional intensification (Hypothesis 4). Using an anger centroid
constructed from anger-related terms, we calculated each speaker's proximity to anger
language. Proximity to the anger centroid was positively associated with closeness to both the
provax centroid (r=.44) and the antivax centroid (r=.87), indicating heightened anger at both
poles. In addition, we found a strong correlation between antivax and provax distances (r=.59),
reflecting the relative nearness of these centroids to each other in the overall embedding space.
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FIGURE 6 Frequency distribution of vaccination opinion communities around pro-vaccination, anti-
vaccination, and news dimension centroids in the speaker landscapes. We followed the method by determining
“bias” in the embedding by closeness to a centroid of bias-indicating words (e.g., Rodman, 2020).

We estimated a linear mixed-effects model (with speaker as a random effect) to assess
whether the main effects remained reliable in the presence of multicollinearity and included
an interaction term to examine how each effect varied with distance from the other centroid
(see Table 4). The main effect for antivax distance was robust, showing lower anger at greater
distance from the antivax centroid. In contrast, a suppression effect emerged for the provax
dimension: once antivax proximity was included, the association between provax proximity
and anger became negative, indicating lower anger near the provax centroid. The interaction
term captures this interdependence (see Figure 8): closeness to the antivax pole attenuated the
anger-reducing effect of provax proximity, while closeness to the provax pole attenuated the
anger-enhancing effect of antivax proximity. Additionally, a significant group effect (b=.601,
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TABLE 2 Overlap in the distribution of community opinions around the antivax, provax, and news dimension
centroids.

Antivax Provax News
Phase Community 1 Community 2 dimension dimension dimension
phasel antivax news .045 .599 143
phasel antivax provax 432 .681 .592
phasel news provax 197 .644 313
phasel Mean 225 .641 .349
phase2 antivax news .039 .503 .289
phase2 antivax provax .346 .609 .613
phase2 news provax 311 .634 409
phase2 Mean 232 .582 437
phase3 antivax news .200 794 317
phase3 antivax provax 516 781 578
phase3 news provax 513 746 547
phase3 Mean 410 774 481
phase4 antivax news 183 .668 117
phase4 antivax provax 463 707 .391
phase4 news provax .398 .613 .349
phase4 Mean .348 .663 286

»<.0001) showed that antivax speakers expressed the highest levels of anger, followed by
provax speakers, with news-oriented users expressing the least. Overall, antivaccination lan-
guage was more strongly associated with anger than provaccination language.

These findings provide qualified support for Hypothesis 4 and align with our theoretical
framing: anger functions as a boundary-amplifying resource, intensifying differentiation at
the poles of the opinion landscape.

Robustness check

A potential concern is that the provax centroid was constructed from more words (N=109)
than the antivax centroid (N=80), potentially inflating dispersion. To address this, we
replicated the analysis using a balanced, trimmed set of dimension words (provax N=19;
antivax N=16; news N=8), selected for equal dispersion and proximity to their respective
centroids. Results (Supplementary Materials S5) fully replicate the original findings: antivax
language consistently shows greater group-differentiating capacity than provax language.

Discussion

Study 2 provided support for all four hypotheses. First, speaker landscapes showed that pro-
vaccination language was more widely dispersed than anti-vaccination language, supporting
Hypothesis 1 and indicating weaker internal cohesion within majority discourse. Second, pro-
vaccination discourse was positioned closer to news-like reporting than anti-vaccination dis-
course, consistent with Hypothesis 2 and reflecting its greater alignment with institutional and
informational frames.
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FIGURE 7 Frequency distribution of topic communities around pro-vaccination, anti-vaccination, and news
centroids in the speaker landscapes.

Most centrally, Hypothesis 3 was supported: Anti-vaccination language more sharply dif-
ferentiated social groups. This pattern emerged across both opinion-based classifications
and topic-model communities, demonstrating that minority discourse functions as a stronger
boundary marker. In contrast, pro-vaccination language exhibited greater cross-group over-
lap, consistent with its more normalized and less identity-defining character.

Finally, anger was concentrated in regions of the landscape dominated by vaccination opin-
ion, in contrast to news-like reporting. Both provax and antivax communities expressed anger
toward government. However, once this overall effect was accounted for, increased anger was
associated with proximity to the antivax centroid, but not the provax centroid. These findings
provide only partial support for Hypothesis 4 and suggest that emotional intensity amplifies
discursive boundary formation primarily within the antivaccination community. Anger thus
appears not merely as an affective by-product of disagreement, but as a resource that consol-
idates alignment and sharpens group differentiation within polarized opinion landscapes.

STUDY 3

Study 3 replicated the analytic procedures of Study 2 using an independent dataset of
vaccination-related tweets from the United States. To strengthen the validity of our findings,
we preregistered the hypotheses for Study 3 prior to analyzing the US data,* though after com-

4Preregistration of hypotheses can be found here:

https://osf.io/k8h9c/?view_only=dc05922¢25384d9588933dal5b8326¢6.

85UB017 SUOWIWOD 3AIERID 3|qedl|dde 8y} Aq peusenob ae ssoie O ‘8sn Jo s3I 1oy AkeIq1T3UljUO A8|IA UO (SUONIPUOD-PUe-SLUBY WD A8 | I ARe1q 1 [BulJUo//Sd1L) SUORIPUOD PUe Wi | 8u3 &8s *[9202/£0/80] Uo Ariqiauljuo A8|im ‘Ariqi uewsyon|o O/0 Aq T2T0L'SAod/TTTT 0T/10p/w00 A im Areiqieul|uoy/sdny woly papeojunmod ‘v ‘9202 ‘TZZ6.9vT


https://osf.io/k8h9c/?view_only=dc05922c25384d9588933da15b8326e6

HOW LANGUAGE DIVIDES .. 17 of 30
Political Psychology

TABLE 3 Average overlap between opinion community distances from the antivax, provax, and news
dimension centroids across four phases.

Phase Antivax News Provax
phasel .207 247 325
phase2 276 .330 .399
phase3 406 415 .552
phase4 .268 .248 .366

TABLE 4 Linear model of the relationship between anger and distance from the antivax and provax centroids.

Parameter Coef. Std.err z >z CI[.025, .975]
Intercept 192 .049 3.95 .000 [.097, .287]
distance_antivax 733 119 6.15 .000 [.500, .967]
distance_provax —.650 120 —5.41 .000 [—.886, —.415]
distance_antivax:distance_provax 1.024 .294 3.48 .000 [.448, 1.600]
Group var .601 .030 19.80 .000 [.541, .660]
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FIGURE 8 Predicted distance from anger as a function of pro-vax and anti-vax distances (South African
data). The lines and coefficients represent the conditional effects (standard errors in parenthesis) at minimum
(gray) and maximum (black) observed values of the moderator.

pleting the South African analysis reported in Studies 1 and 2. The purpose was to assess
whether the asymmetries in linguistic differentiation observed in South Africa would general-
ize to a distinct socio-political and media context.

Method

We analyzed speaker language in approximately 290,000 geocoded US tweets drawn from a
larger corpus of 1,269,865 vaccination-related tweets collected via the Twitter (X) API by Ojea
Quintana et al. (2022) and generously shared with us. The dataset spans two 75-day periods:
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FIGURE 9 Main cluster of speaker landscape for USA Twitter (X) language in pre-pandemic and post-
pandemic phases of the vaccination debate. Each point represents a speaker (n=1591 pre-pandemic and n=_8723
post-pandemic, total N=10,314) positioned in the landscape by the Word2Vec embedding model, and color coded
according to their classified opinion with unclear agents removed.

one preceding and one following the World Health Organization's declaration of COVID-19
as a global pandemic on 11 March 2020. This design enabled examination of discursive shifts
across a critical moment in public health communication and political contestation.

We applied the classifier trained on the South African dataset to categorize US speakers
into four opinion groups: provax, antivax, news, and unclear (see Supplementary Materials S1).
Although the classifier performed adequately, a substantial proportion of tweets were cat-
egorized as unclear, reflecting limits in cross-context transferability (see Supplementary
Materials S6).

In addition to opinion-based classification, we analyzed ideological communities identified
by Ojea Quintana et al. (2022)—Democrats, Republicans, Public Health, Anti-Vaccination,
and Unorthodox—derived through retweet network clustering combined with qualitative val-
idation. This allowed us to examine how linguistic differentiation maps onto established ideo-
logical groupings within the US vaccination debate.

Results

The speaker landscape in Figure 9 shows a marked intensification of discursive segregation
from the pre- to post-pandemic declaration phases. In the pre-declaration period, speakers
were more diffusely distributed across the semantic space. Following the WHO's declaration,
however, positions became increasingly clustered by opinion group, indicating strengthened
boundary formation within the vaccination debate.

Consistent with Hypothesis 1, provax discourse was more dispersed (M =.68 +.115, n=2189)
than antivax discourse (M=.655+.12, n="715) across both phases, #(1183)=4.88, p<.001,
d=.22. Although the effect size is modest, the pattern replicates the South African findings:
majority language is less tightly clustered and therefore less internally cohesive than minority
discourse.

A key difference between the US and South African landscapes emerges in the positioning
of news discourse during the post-declaration period. While most provax speakers clustered
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FIGURE 10 Frequency distribution of vaccination opinion communities around pro-vaccination, anti-
vaccination, and news dimension centroids in the USA speaker landscapes.

near mainstream news sources—supporting Hypothesis 2—a subset of news accounts ap-
peared near the antivax pole. This bifurcation suggests a more deeply polarized informational
environment in the United States, where even ostensibly neutral reporting became ideologi-
cally differentiated. Unlike the relatively cohesive news alignment observed in South Africa,
US news discourse itself reflected structural fragmentation within the broader opinion field.

Figure 10 and Table 5 report the proximity of each opinion community to the provax and
antivax centroids. The results replicate Study 2, further supporting Hypothesis 3: antivax lan-
guage more sharply differentiates social groups than provax language. In the pre-declaration
phase, overlap between provax and antivax communities does not differ, indicating compara-
ble discriminative capacity. However, in the post-declaration phase—when polarization inten-
sifies—antivax language becomes markedly more group-differentiating. This shift suggests
that minority discourse acquires heightened distinctiveness as societal divisions deepen. In
other words, asymmetries in differentiating power are not static but emerge and consolidate
under conditions of intensified contestation.

We replicated this analysis using the retweet network communities identified by Ojea
Quintana et al. (2022). Through network clustering combined with qualitative analysis of tweet
content, hashtags, and influential accounts, five ideological communities were identified:
Democrats (e.g., @JoeBiden, @KamalaHarris), Republicans (@realDonaldTrump, @mike-
pence), Antivaxxers (@stopvaccinating, @StopVaxTyranny), Public Health actors (@CDCgov,
@WHO), and Unorthodox actors (@BernieSanders, @Trevornoah).

The results in Table 6 and Figure 11 provided qualified support for Hypothesis 3. In the
pre-declaration phase, antivax language was not more group-differentiating than provax lan-
guage. Indeed, community overlap was slightly lower around the provax centroid (.32) than the
antivax centroid (.377; see Table 6), indicating comparable—or even marginally greater—dif-
ferentiation along the provax dimension. However, in the polarized post-declaration phase, an-
tivax language became markedly more group-differentiating, with mean community overlap
of .39 compared to .51 for provax language.

These findings suggest that the differentiating power of minority discourse is contin-
gent rather than fixed. Antivax language becomes more socially distinctive as polarization
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TABLE 5 Overlap in the distribution of community opinions around the antivax, provax, and news dimension
centroids—USA data.

Antivax Provax News
Phase Community 1 Community 2 dimension dimension dimension
Pre-pandemic antivax news .290 .389 .276
Pre-pandemic antivax provax 415 405 408
Pre-pandemic news provax 457 494 492
Pre—Mean 387 429 392
Post-pandemic antivax news .380 .618 484
Post-pandemic antivax provax .591 .665 .614
Post-pandemic news provax 581 .637 677
Post—Mean 517 640 .592

TABLE 6 Overlap in the distribution of community opinions around the antivax, provax, and news dimension
centroids—USA data.

Antivax Provax News
Phase Community 1 Community 2 dimension dimension dimension
Pre-pandemic public_health antivacc 272 278 275
Pre-pandemic public_health democrats 334 256 .300
Pre-pandemic public_health republicans .268 279 .286
Pre-pandemic antivacc democrats 496 .345 258
Pre-pandemic antivacc republicans 454 387 377
Pre-pandemic democrats republicans 435 372 .393
Pre—Mean 377 .320 315
Post-pandemic public_health antivacc .208 .370 256
Post-pandemic public_health democrats 335 412 .399
Post-pandemic public_health republicans 173 411 318
Post-pandemic antivacc democrats 498 541 447
Post-pandemic antivacc republicans .652 .610 .627
Post-pandemic democrats republicans 482 .691 552
Post—Mean 391 506 433

intensifies, supporting the broader claim that asymmetries in linguistic differentiation emerge
under conditions of heightened political contestation.

We calculated each speaker's proximity to the anger centroid and examined its association
with proximity to the provax and antivax centroids. Consistent with Hypothesis 4, closeness to
the anger centroid was strongly correlated with proximity to both the provax (r=.74) and an-
tivax (r=.77) centroids. A linear mixed-effects model (speaker as a random effect) confirmed
that both main effects remained significant and positive despite the strong correlation between
antivax and provax distances (r=.69; see Table 7). Figure 12 shows that anger decreased (i.e.,
greater distance from the anger centroid) with increasing distance from both the provax and
antivax centroids. The interaction term indicated that this reduction was strongest for lan-
guage far from both poles (i.e., nearer the news region). The group effect followed the expected
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FIGURE 11 Frequency distribution of vaccination opinion communities around pro-vaccination, anti-
vaccination, and news dimension centroids in the USA speaker landscapes.

TABLE 7 Linear model of the relationship between anger and distance from the antivax and provax centroids.

Parameter Coef. Std.err. z >z CI[.025, .975]
Intercept .080 .019 4.088 .000 [.041, .118]
distance_antivax 203 .052 3.902 .000 [101, .305]
distance_provax 214 .051 4.227 .000 [115, .313]
distance_antivax:distance_provax .849 131 6.482 .000 [.593, 1.106]
Group var 16.017 357 44.879 .000 [15.318, 16.717]

pattern: news-oriented users exhibited the lowest levels of anger, while antivax speakers ex-
pressed the highest.

These results closely replicate the South African findings and reinforce the conclusion that
anger is concentrated at the ideological poles of the vaccination debate, functioning as an in-
tensifier of discursive boundary differentiation.

Discussion

This study of vaccination discourse in the United States largely replicated the pattern of
findings observed in the South African context. Supporting Hypothesis 1, pro-vaccination
language was more widely dispersed than anti-vaccination language in both the pre- and post-
declaration phases. In line with Hypothesis 2, pro-vaccination discourse was positioned closer
to the majority of news-like content. However, in contrast to South Africa, news reporting in
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FIGURE 12 Predicted distance from anger as a function of provax and antivax distances (US data). The lines
and coefficients represent the conditional effects (standard errors in parenthesis) at minimum (gray) and maximum
(black) observed values of the moderator.

the United States appeared more polarized, with a minority of news agents clustering near the
anti-vaccination community. This pattern was associated with increased anger closer to both
the provax and antivax centroids in the US data, as predicted by Hypothesis 4.

Our central claim, articulated in Hypothesis 3—that the minority status of anti-vaccination
language makes it more socially differentiating than pro-vaccination language—received par-
tial support. While antivax language more effectively distinguished between both opinion
groups and retweet network communities in the posz-declaration phase, this effect was not ev-
ident in the pre-declaration period. These results suggest that the group-differentiating power
of minority discourse intensifies under conditions of heightened polarization.

While these findings support our hypotheses, they also offer an important qualification:
minority language appears to become group-differentiating only once the process of discur-
sive polarization is underway. The pre-declaration Twitter (X) data analyzed in Study 3 were
collected prior to the official outbreak of the pandemic, during a period when the political
community had not yet become actively divided on the issue (see Durrheim & Schuld, 2025).
In contrast, post-declaration, the US debate became even more deeply polarized than its South
African counterpart, with news agents visibly aligning with both provax and antivax commu-
nities. These results suggest that the differentiating power of minority language is not inherent
but emergent, intensifying as societal polarization deepens and discursive alignments harden.

GENERAL DISCUSSION

This paper reframes polarization from divergence in private attitudes to differentiation enacted
in public language. Across three studies and two national contexts, we show that opinion
communities do not simply occupy different positions in an abstract attitude space; they
become distinguishable through patterned linguistic practices. Anti-vaccination discourse
was consistently more group-differentiating than pro-vaccination discourse under politicized
conditions. Polarization is therefore not only distance between positions but also asymmetry
in how language marks and stabilizes group boundaries.

Our core contribution is conceptual. Rather than modeling polarization as increasing sep-
aration between equivalent camps (DiMaggio et al., 1996), we conceptualize it as discursive
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boundary construction. Language functions as a social signal through which actors render
alignments visible, differentiate themselves from outgroups, and consolidate opinion-based
identities (Bliuc et al., 2007; McGarty et al., 2009). Polarization is enacted—not merely held—
in language. Seen in this way, polarization is also implicated in struggles over the status quo, as
competing discourses challenge, defend, and renegotiate what counts as legitimate knowledge
and authority in the public sphere.

Asymmetry in a politicized domain

Vaccination became deeply politicized in both South Africa and the United States, embedded in
broader ideological conflicts over expertise, freedom, and trust. Prior research shows that misin-
formation exposure, media ecosystems, and identity threat are unevenly distributed across ideolog-
ical groups (Jost et al., 2022; Rathje et al., 2022). Identity-protective cognition further demonstrates
that individuals selectively endorse and defend positions that reinforce valued group identities
(Kahan, 2013). Under such conditions, language becomes more categorical, morally charged, and
boundary-marking. Under such conditions, even institutional discourse may fracture along parti-
san lines, as informational sources become incorporated into competing identity projects.

These asymmetries help explain why anti-vaccination discourse became especially distinc-
tive once the issue aligned with partisan identities. When positions are perceived as identity-
threatening, linguistic differentiation becomes functional: it signals allegiance, mobilizes
supporters, and protects group identity. Importantly, this asymmetry was not constant. In
the pre-declaration phase of the US data—Dbefore vaccination became strongly partisan—
anti-vaccination language was not more group-differentiating than pro-vaccination language
(Durrheim & Schuld, 2025). Distinctiveness emerged contextually as ideological alignments
hardened. Discursive asymmetry, therefore, is contingent on politicization rather than inher-
ent to majority or minority status.

Emotion as a differentiating resource

Anger was concentrated in regions of the landscape associated with opinionated discourse, but
its distribution varied across contexts. In the US data, anger increased toward both the provax
and antivax poles, consistent with a fully polarized structure. In South Africa, by contrast, anger
was primarily associated with proximity to the antivax pole. Research on moral outrage in online
networks shows that emotionally charged content diffuses more widely and is socially reinforced
within ideological communities (Brady et al., 2017, 2020, 2021). Anger signals moral conviction,
mobilizes supporters, and enforces symbolic boundaries. In ideologically homogeneous networks,
it becomes both normative and rewarded, amplifying group cohesion and outgroup contrast.

Anger is therefore not merely a by-product of polarization; it is a performative resource
whose distribution reflects the structure of the polarized field. Where polarization is symmet-
rical, emotional intensity concentrates at both poles; where it is asymmetrical, it may become
anchored more strongly in one community. Emotional intensity and linguistic distinctiveness
thus co-occur, reinforcing findings from affective polarization research (Iyengar et al., 2019)
while situating emotion within discursive boundary construction.

Generalizability and scope conditions

Our analysis focuses on Twitter (X), a platform structured around visibility, rapid feedback,
and networked diffusion. These affordances intensify expressive signaling and norm learning
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(Postmes et al., 2000). Other platforms or offline settings may exhibit different dynamics.
Nevertheless, the mechanisms we identify—identity signaling (Tajfel & Turner, 1979),
status and hierarchy maintenance (Sidanius & Pratto, 1999), and boundary construction
through communication (Bliuc et al., 2007)—are not platform-specific. We expect similar
asymmetries to emerge when issues are identity-relevant, publicly contested, and embedded in
asymmetric media ecosystems. Future research should examine whether comparable linguistic
differentiation appears in debates on climate change, immigration, or racial justice, and
whether offline deliberative contexts moderate these effects.

Implications for polarization research

Our findings extend several strands of polarization scholarship. First, for affective
polarization research, we demonstrate that intergroup hostility is not only measurable
through feeling thermometers but enacted in expressive repertoires. Linguistic clustering
provides a behavioral analog to attitudinal divergence. Second, for research on ideological
asymmetry (Grossmann & Hopkins, 2016; Jost et al., 2022), we show that asymmetry
may manifest in the differentiating capacity of discourse, not solely in policy extremity
or institutional power. Third, for work on homophily and echo chambers (Boutyline &
Willer, 2017), linguistic similarity should be understood not merely as a consequence of
network clustering, personality, or political orientation but as a mechanism through which
these are produced and stabilized.

Implications for measurement

We do not argue that survey measures should be abandoned, but that they should be refined
in light of discursive dynamics. Researchers should interrogate how respondents interpret
political categories, given evidence that survey items can evoke elites, ordinary voters,
or symbolic figures in different ways (Druckman & Levendusky, 2019). Measurement
frameworks should avoid presuming structural equivalence between poles and instead
allow for asymmetric dispersion (Carpentras et al., 2024). What appears symmetric on
a rating scale may be asymmetric in discursive practice. Integrating attitude scales with
open-ended responses or computational linguistic analysis can better capture how positions
are publicly enacted. Emotional intensity—especially anger—should be theorized as part
of boundary construction rather than treated as residual extremity. Survey instruments
estimate distributions; they do not capture how actors construct those distributions through
expression. Incorporating discursive analysis can therefore strengthen, rather than replace,
existing measurement traditions.

CONCLUSION

Polarization is not reducible to distance between equivalent positions. It is a dynamic
process in which language renders group boundaries visible and consequential. Majority
discourse often stabilizes meanings as common sense; minority discourse, particularly under
politicized conditions, may rely on distinctiveness to resist normalization and signal identity
(Moscovici, 1976; Noelle-Neumann, 1974). These asymmetries shape how opinion landscapes
are perceived and navigated.

By modeling linguistic clustering in naturalistic discourse, we show how polarization
unfolds in the differentiating power of language itself (Durrheim & Schuld, 2025; Morselli
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et al., 2025). To understand polarization fully, scholars must examine not only what people
believe but also how they speak, signal allegiance, and construct the social field through com-
municative practice.
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APPENDIX
Anger dimension

The anger score was computed as the average distance of a speaker vector to the following list
of anger words: arsehole, asshole, bastards, bitch, bugger, bullshit, crap, cunt, dick, dickhead,
dipshit, doos, dumb, fed_up, fok, fool, fuck, fuck_off, fuck_you, fucking, full_of_shit, fuming,
furious, give_a_fuck, go_to_hell, idiot, imbecile, imbeciles, jerk, kaffir, ludicrous, moron,
mother_fucker, motherfucker, naai, pathetic, piece_of_shit, piss_off, poes, prick, pussy,
retard, rot_in_hell, scumbag, shithead, stupid, stupidity, talk_shit, tosser, turd, twat, voetsek,
wanker.

Antivax-dimension (n=80)

#covidiots_#amc_#lockdownextension_#pandemic; #covidiots_#vaccinatetosavesoutha
frica_#uct_#vaccinerolloutsa; #justsayno_#covid19sa; #justsayno_#covid19sa_#vaxxedsa;
#novaccine_#covid_#covidiots_#vaccinatetosavesouthafrica; #vaccinepassports_&; ad-
verse_events; adverse_reactions; after_taking; all_of_a_sudden; ask_yourself; be_forced; be_
forced_to_take; being_pushed; big_pharma; bill_gate; bill_gates; bill_of_rights; blood_clots;
blood_clotting; blood_evilness; common_cold; constitutional_right; constitutional_rights;
crime_against_humanity; crimes_against_humanity; death_in_the_event; depopulation_
agenda; died_after; died_after_taking; different_than_the_dombook; discriminate_against;
doesnt_work; dont_trust; dont_wanna; dont_want; down_our_throats; educate_yourself;
forced_to_take; freedom_of_choice; funny_how; guinea_pigs; held_liable; informed_consent;
keep_your_promise; lab_rat; lab_rats; lead_by_example; leading_by_example; long_term_ef-
fects; long_term_side_effects; mainstream_media; mandatory_vaccinations; mark_of_the_
beast;mask_mandates; my_body; my_family; natural_immune; natural_immune_system;
natural_immunity; natural_immunity; never_ending; new_world_order; nobody_will; nurem-
berg_code; our_bodies; personal_choice; pharma_companies; plan_b; right_to_choose;
side_effects; so_called; stop_lying; telling_us; wake_up waking_up; whats_the_point; who_
takes_liability; world_order; your_body.

Provax-dimension (n=109)

#getvaccinated_#vaccinerolloutsa; #getvaccinatedsa_#vaccinerolloutsa_#vaccinateto
savesouthafrica; #globalcommongood_#covid_#vaccine_support; #ichoosevaccination_
#playyourpart; #ichoosevaccination_#staysafe; #ichoosevaccination_#vaccinessavelives;
#vaccinatetosavesouthafrica_#ichoosevaccination; #vaccinatetosavesouthafrica_#vacci
nerolloutsa; #vaccinejustice_@presidencyza_&; #vaccinerolloutsa_#vaccinatetosavesou
thafrica; #vaccinessavelives_#ichoosevaccination; @discovery_sa; @drzwelimkhize_pri-
oritise_covid19; 1st_dose; 2nd_jab; 91_effective; after_6_months; anti_vax; anti_vaxxer;
anti_vaxxers; back_to_normal; booster_shot; booster_shots; can_benefit_#peoplesvaccine;
can_do_great; clinical_trials; conspiracy_theories; conspiracy_theorist; conspiracy_theorists;
conspiracy_theory; do_the_right_thing; double_vaxxed; drive_too_late; effective_against;
false_information; fear_mongering; first_dose_#ichoosevaccination_#vaccinessavelives; flat-
ten_the_curve; fully_vaccinated; fully_vaxed; fully_vaxxed; getting_sick; go_back_to_nor-
mal; good_news; highly_effective; hiv_sign_the_petition; i_am; ive_been; jump_the_queue;
less_effective_against; lets_hope; life_saving; losing_their_jobs; booster_shot_generates_
promising; my_dad; my_mom; my_parents; nobody_will_be_forced; normal_life; our_own;
part_of_the_#vaxxedsquad; patent_waiver; people_living; polio_measles; poor_countries;
popup_vaccination_site;  prevent_severe; proposal_at_the_@wto_to_suspend_#patents;
protect_ourselves; protects_against; ramp_up; received_Ist_dose; received_her; return_to_
normal; rich_countries; rich_countries_hog_shots; rich_nations; roll_out; rollout_plan_
for_people_living; salim_abdool_karim; save_lives; saves_lives; second_dose; second_jab;
serious_illness; sign_the_petition; six_months; south_africas_proposal_at_the_@wto; speed_
up; spot_#ichoosevaccination; spreading_misinformation; stalling_and_share_the_recipe_
now; stand_for_a_#globalcommongood_#covid_#vaccine; still_waiting; super_spreaders;
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support_india_and_south_africas; suspend_#patents_so; things_#unityinaction; things_#
unityinaction_#choosevaccination; third_dose; too_slow; trials_suggest; turned_away; vac-
cineinduced_immunity; wealthy_nations; well_done; whats_stopping_you; #vaccinatetosave-
southafrica; whole_world_can_benefit; your_hands.

News-dimension (n=60)

@clicks_sa; africa_desperately_short; appears_to_work_against; booster_shot_gener-
ates_promising; double_eu_price_for_oxford; dr_anthony_fauci; expires_in_april; first_de-
tected; first_dose; first_identified; frontline_workers; halts_astrazeneca; halts_rollout;
halts_rollout_of_astrazenecas_covidl9; halts_use_of astrazeneca; health_workers; health-
care_workers; highly_transmissible; less_effective; less_effective_against; limited_protec-
tion_against; many_more_hospitalisations; may_break_through; mild_and_moderate;
million_doses; more_infectious; offers_less_protection_against; open_to_over_60s; over_60;
patent_waiver_plan_proposed; pauses_astrazeneca; paying_more_than; people_living_
with_#hiv; poor_countries; private_sector; proved_less_effective_against; provides_some_
protection; read_more; read_more_here; retains_neutralizing_activity_against; roll_out;
rollout_programme; severe_disease; silver_bullet; sisonke_trial; south_african_experts_warn;
suspends_astrazeneca; suspends_oxfordastrazeneca; suspends_use; third_wave; travel_bans;
vaccination_programme; vaccination_rollout_programme; vaccination_site; vaccination_
sites; variant_able_to_break; variant_can_break; variant_first_found; variant_may_evade.
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