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When processing political arguments, people are strongly affected by their
prior ideological beliefs. Political cognition often relies on two types of
ideological biases. Firstly, confirmation bias leads addressees of political
communication to accept arguments that affirm their preferred ideological
positions. Secondly, disconfirmation bias probes reasoners to reject
arguments that provide attitudinally incongruent evidence. Here, we report
the findings of an experiment aimed at investigating the role of biased
reasoning on perceptions of argument soundness. We focused on the
processing of the strawman fallacy to determine whether strawman
effectiveness is contingent upon the activation of different ideological
biases. We examined argument comprehension, argument evaluation and
fallacy identification by means of a memory task, a rating task and an
interview. Our data suggests that ideological biases and fallacy effect are
associated with deliberative cognitive settings and marks a distinction
between evaluative attitudes and the capacity to identify fallacies in political
argumentation.
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1. Introduction

When we think and talk about politics, we are inclined to engage with new
knowledge in a highly subjective fashion. In essence, the human brain is a biased
information-processor and any input in the form of political argumentation gen-
erates an ideologically motivated cognitive response (Anduiza et al. 2013; Kahan
2013; Taber & Lodge 2006; Taber et al. 2008).

Motivated cognition is a phenomenon that extends beyond the scope of polit-
ical reasoning and describes the general tendency “to conform assessments of
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information to some goal or end extrinsic to accuracy” (Kahan 2013: 408). One
such motivational influence likely to distort information-processing outputs is
ego-involvement, i.e. the implication of beliefs and attitudes that are closely related
to one’s sense of self (Carpenter 2019). Social identity can be defined in terms of
political ideology, and therefore any sort of political conversation stimulates ego-
involving attitudes (van Dijk 2006; Homer-Dixon et al. 2013). That is to say, when
people debate political issues they do not merely engage in an intellectual and
argumentative exchange; they essentially negotiate who they are. This added layer
of commitment makes political reasoning an unconscious goal-oriented process,
where the motivation is not to open-mindedly assess the quality of the infor-
mation at hand, but rather to preserve and protect one’s identity (Kahan 2013;
Strickland et al. 2011).

The impact of identity-protecting mechanisms is reflected in the activation
of systematic ideological biases upon political argument processing. More specif-
ically, political ideology has been shown to moderate argument acceptance, with
experimental participants exhibiting responses that lend to a prior attitude effect
(Bisgaard 2019; Edwards & Smith 1996; Strickland et al. 2011; Taber & Lodge
2006; Taber et al. 2008). Relevant findings suggest the activation of a confirmation
bias, where addressees of political communication actively tend to accept argu-
ments that affirm their preferred ideological positions (Taber & Lodge 2006). The
same need for self-assurance underlies the processing of information that goes
against a reasoner’s political beliefs. According to the disconfirmation bias hypoth-
esis, political reasoning is often driven by a tendency to reject arguments that
provide attitudinally incongruent evidence (Taber & Lodge 2006:761). This form
of selective information processing also influences perceptions on the quality of
political arguments (Stanovich & West 1997; Taber & Lodge 2006; Voss et al. 1993;
Wolfe & Kurby 2016). Generally, individuals tend to consider arguments that they
agree with as more reasonable and arguments that they disagree with as less rea-
sonable (Gampa et al. 2019; Taber & Lodge 2006; Wolfe & Kurby 2016).

The prior attitude effect has been well researched in scholarly literature. How-
ever, we contend that it can only partially capture political argument processing.
Certainly, the way in which we perceive the world is influenced by our knowledge,
expectations and desires. But it is rather misleading to view psychological motiva-
tions as a definitive predictor of reasoning outputs. Information-processing is not
a mere byproduct of personal identity, but relies also on the nature and content
of the information itself. Any nuanced attempt to measure political argument pro-
cessing should therefore account not only for the effect of prior attitudes, but also
for the effect of argument soundness, i.e. the acceptability, relevance and com-
pleteness of an argument (Voss et al. 1993).
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If cognitive biases alone guided interpretations of political arguments, then
judgments would be derived solely based on the ideological priors of the reasoner,
downplaying the effect of soundness on argument acceptance and evaluation. We
argue that such a perspective on political cognition is problematic on two counts.
Firstly, empirical literature from the field of argumentation theory offers contra-
dicting evidence on argument processing. According to van Eemeren, Garssen
& Meuffels (2009), humans are quite perceptive when it comes to the norms of
informal argumentative discourse. That is, “laymen’s conceptions of reasonable-
ness are very similar to the theoretical conceptions of reasonableness” (Hornikx
2010: 175), meaning that humans possess the cognitive capacity to form accurate
assessments based on soundness (Neuman et al. 2006). Message quality has also
been shown to affect the persuasive outcomes of argumentation even in situations
of motivated reasoning (Crano & Prislin 2006). Secondly, if we reduce the output
of political argument processing to the influence of ideological bias, we essentially
disregard any potential for political belief revision. We acknowledge that attitude
change is by no means a simple process. However, several decades of research on
social psychology indicate that shifting from one attitude to another is a possible
outcome for the addressees of political argumentation (Albarracin & Shavitt 2018;
Crano & Prislin 2006; Petty et al. 2002).

Our skepticism towards the effects of ideological bias should not be miscon-
strued as a complete rejection of the phenomenon. After all, the empirical evi-
dence pointing to a prior attitude effect is substantial and well-founded. Rather,
our concern stems from a conceptualization of political reasoning as a multi-
dimensional and dynamic process, wherein a synthesis of the reasoner’s attributes
and the inherent characteristics of the information being conveyed collectively
influence the outcomes of the reasoning process. On this account, we presume the
involvement of both ego-protecting motivations and argumentative input upon
political reasoning. Building on the work of van Eemeren, Garssen & Meuffels
(2009) and the existing body of literature on motivated cognition, we propose
an account of political reasoning that rests on an interplay between ideological
bias and argument soundness upon political argument processing. Our primary
objective is to see how these two factors interact in order to produce assessments
of political argumentation. More specifically, we focus on unsound, or fallacious,
political arguments and raise the question: are political fallacies processed differ-
ently when different ideological biases are in effect?

Considering that bias is a cognitive model of selective processing, we antici-
pate that it will selectively regulate the degree of scrutiny exercised upon receiv-
ing political arguments. Our general hypothesis assumes a moderating influence
of ideological bias on fallacy effect, i.e. the elicitation of the intended cognitive
reaction. Fallacies aim to manipulate discourse by appearing as sound arguments
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when in fact they are not (Lewinski & Oswald 2013), therefore the intended effect
of a fallacious argument is that it is perceived as sound.

In the current study, we chose to focus on one specific fallacy, namely the
strawman. Given that ideologically motivated reasoning can manifest as both a
confirmation and a disconfirmation bias, we formulate two specific hypotheses
that represent two distinct patterns of fallacy processing. Firstly, we expect that
the activation of the confirmation bias increases the effectiveness of the strawman.
This means that when reasoners are presented with a political argument in the
form of the strawman fallacy, they will perceive this argument as sound so long as
it is congruent with their ideological priors. Secondly, we expect that the activa-
tion of the disconfirmation bias decreases the effectiveness of the strawman. That
is, when the individual disagrees with the political position expressed in a straw-
man argument, they will be inclined to reject it and therefore will accurately per-
ceive this argument as unsound. By elucidating the dynamic interplay between
ideological bias and fallacy processing, we aim to provide a nuanced understand-
ing of how these factors shape our cognitive ability to critically assess the sound-
ness of political argumentation.

2. Background

2.1 The strawman fallacy

Informal fallacies are defined as “arguments that violate specific norms of critical
discussion” (van Eemeren & Grootendorst 1992), in that they prioritize persuasive
gains instead of discussion quality. Contrary to logical fallacies, where the argu-
mentative inconsistency results from structural invalidity, informal fallacies
describe faulty arguments in terms of their content (Sahai et al. 2021). The per-
suasiveness of informal fallacies has been well documented within scholarly liter-
ature (Hahn & Oaksford 2007; Oswald & Lewinski 2014; Walton 2010). Fallacies
are considered successful when they go unnoticed (Lewinski & Oswald 2013), and
thus their extensive persuasiveness implies a general difficulty in identifying them
within natural argumentation.

Our study focuses on a single fallacy, namely the ‘strawman fallacy’. To com-
mit a strawman is to “misrepresent someone’s commitments in order to refute that
person’s argument” (Walton 1989). More specifically:

A straw man takes place when a person exaggerates, distorts, or oversimplifies the
views of a specific or hypothetical opponent so that the new, ridiculous position
can be knocked down, like a person made of straw

(Bizer et al. 2009, emphasis added)
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Here, we make a case for the strawman fallacy as an exaggeration, distortion or
oversimplification of meaning, seen as the discursive equivalent to a cognitive
process that is highly prevalent in polarized discourse. In essence, humans are
prone to strawman-like reasoning when they rely on stereotypical judgments.
Stereotypes are “distorted […] and simplified models of reality, consisting of fea-
tures or types that automatically come to mind when thinking about a group.”
(Bordalo et al. 2016: 1754). So, while a strawman argument “involves a certain
unreasonable, sometimes manipulative, re-interpretation of another position”
(Oswald & Lewinski 2014:314), stereotypes are based on similar re-
interpretations of other people’s identities. In both instances, reasoning operates
based on original representations.

The strawman is a distortion of another argument, with the intent to per-
suade. For stereotypical judgments, misrepresentation occurs when the reasoner
selectively ascribes specific traits to a target in order to endorse a stereotype,
instead of deriving judgments on the basis of actual evidence. The main difference
between the strawman and stereotypical judgments is that in the case of the fallacy
the misrepresentation is verbally expressed, whereas in the case of stereotyping
the misrepresentation is an internal thinking process. The relevance of misrep-
resentation (of both claims and identities) to political argumentation becomes
immediately clear once we consider the polarizing nature of politics as a topic for
discussion.

Ideologies establish collective identities, as they are socially shared belief sys-
tems that cultivate a sense of belonging into a specific community (van Dijk
2006; Seyranian 2014; Tajfel 1974). In turn, group membership fosters antago-
nism; groups are defined in relation to other groups and strive to distinguish
themselves from those other groups (Hogg et al. 2004). Intergroup conflict is at
the core of polarization narratives in general, and political polarization in partic-
ular. Political collectives (defined either in terms of partisanship or in terms of
ideological affiliations) “compete with one another for evaluatively positive dis-
tinctiveness” (Hogg et al. 2004:248). This process of pitting the ‘political collec-
tive Self ’ against the ‘political collective Other’ requires a clear demarcation of the
ingroup and the outgroup. In other words, the individual that engages in polariz-
ing debates knows or assumes who they should identify with and who they fight
against. The cognitive implications of group-membership on political reasoning
include patterns of ingroup favoritism exhibited even under the most minimal of
conditions (Huddy 2001: 128). On the contrary, identifying someone as a mem-
ber of the outgroup elicits aversive responses (Schaller & Neuberg 2008). Schaller
& Neuberg (2008:403) offer an evolutionary analysis on the psychology of inter-
group conflict, stating that “outgroups and outgroup members automatically [trig-
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ger] specific emotional states (such as fear) and specific kinds of stereotypical trait
information”.

Stereotypical assessments play a crucial role in political cognition due to their
association with inter-group conflict and social categorization. These judgments
also share similarities with the strawman fallacy, as both involve a comparable
construction by using misrepresentation to influence one’s perception of indi-
viduals or arguments within the sociopolitical sphere. Therefore, the strawman
appears to capitalize on a tendency to negatively view and misrepresent outgroup
identities, by distorting the views expressed in political arguments asserted by
outgroup members. Since the fallacy in question captures a linguistic manifesta-
tion of a thought pattern commonly activated during political debates, it can be
highly deceptive when used within the context of political communication. For
this reason, the strawman technique is a predominant mode of argumentation
within the political domain (Bizer et al. 2009:216). We thus consider the straw-
man as representative of political argumentation on both the discursive level (as
a common argumentative practice) and on the cognitive level (as a common rea-
soning process). In other words, strawman constructions represent not only how
we argue about political issues, but also how we think about politics, and as such
were selected as the focus of our empirical study.

2.2 A dual-process account on fallacy processing and motivated reasoning

Our study of political cognition draws on the dual-process framework. The dual-
process theory of cognition (Wason & Evans 1974) postulates that information-
processing is governed by two distinct thinking systems (Chaiken & Ledgerwood
2012; Evans 2006; Petty & Cacioppo 1984). System 1 (or Type 1) involves heuristic
processes, which operate “fast and automatically with little demand of cognitive
capacity” (Morsanyi & Handley 2012: 596). The heuristic system represents a sim-
plified thinking mode, in which individuals employ mental shortcuts to mini-
mize the computational load associated with reasoning. This mode of thinking
can be conceptualized as a sort of economical cognition, in that it reduces the
time and resources spent in information-processing. Rather than putting effort in
dissecting the bulk of information they are presented with, humans rely on pro-
cessing patterns that provide a certain degree of probabilistic accuracy while still
maintaining a reasonable level of understanding (Oswald & Lewinski 2014). Sys-
tem 2 (or Type 2) relates to the activation of analytic processes, which are slow
and more computationally demanding (Morsanyi & Handley 2012). This mode
involves attempts to “thoroughly understand any and all available information
through careful attention, deep thinking, and intensive reasoning” (Chaiken &
Ledgerwood 2012:247). Analytic reasoning yields more accurate processing out-
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puts when compared to the heuristic system, albeit at a cost of time and effort
(Kahan 2013).

The use of cognitive heuristics upon argument processing offers an expla-
nation for the treacherousness of informal fallacies (Oswald & Lewinski 2014).
Oswald and Lewinski’s model views argument processing as a function of dif-
ferent cognitive subtasks, namely comprehension and evaluation. Evaluation
processes are largely associated with analytical thinking. However, the engage-
ment of heuristic-driven information processing paths on the comprehension
level is likely to result in inaccurate mental representations of argumentative con-
tent. On this account, erroneous judgments of argument soundness could be
avoided if:

the individual had been led to mobilize critical information. The nature of the
error does therefore not lie in an inherently flawed inferential procedure but
rather in the reliance on a heuristic procedure solicited in a situation that would
be more advantageously dealt with by carefully considering additional critical

(Oswald & Lewinski 2014: 316)information.

Following from Oswald & Lewinski’s work on argumentative cognition, it is
presumed that System 2 produces evaluative outputs, whereas System 1 may
occasionally produce “bias-generated errors” (Oswald & Lewinski 2014) — the
implication here being that biases are activated on the heuristic level by means
of selective comprehension. However, recent scholarship on motivated reasoning
offers conflicting evidence on the type of cognitive processing that originates
bias (Aspernäs et al. 2023; Handley & Runnion 2011; Kahan 2013; Nilsson et al.
2019; Pennycook & Rand 2019).

One line of research suggests that ideological bias resides in heuristics and,
by consequence, can be inhibited when the individual engages in analytical think-
ing upon comprehension processes. Findings in support of this position indicate
that receptivity to misleading tactics in political argumentation is reduced upon
the activation of Type 2 analytic processing (Aspernäs et al. 2023; Nilsson et al.
2019). Analytical thinking has also been associated with an increased ability to
discern high-quality from low-quality information (Pennycook & Rand 2019). By
contrast, competing accounts on political cognition argue that “the disposition
to engage in conscious and effortful System 2 information processing actually
magnifies the impact of motivated reasoning” (Kahan 2013:416, emphasis in the
original). Here, the guiding principle is that the interpretation of information in
ideology-consistent ways requires deeper cognitive processing and as such, bias is
generated by the analytical system (Aspernäs et al. 2023). This position is echoed
in Handley & Runnion (2011), whose work suggests that humans form attitudes
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based on argument quality rather than motivational influences when they engage
in unconscious heuristic-driven processing.

Considering that fallacy effect has been linked to the heuristic system, the
interplay of ideological biases and fallacy processing can help us map bias on the
dual system interface. According to our general hypothesis, the activation of a
specific type of bias (confirmation/disconfirmation) determines the fallacy effect.
Contrary to previous conceptualizations of motivated cognition, we hypothesize
that bias is not a homogenous cognitive phenomenon generated by one specific
thinking system. Instead, our investigation of biased reasoning assumes a reverse
connection between dual-systems and bias, where bias doesn’t originate from
dual-systems but rather modulates the activation of these systems.

Specifically, we contend that argument content functions as a trigger for
bias, and that different biases engage different processing systems depending on
whether the motivation is to ultimately accept or reject the argument at hand.
Should our findings not align with our expectations, the absence of a correlation
between ideological bias and fallacy effect would indicate that biased reasoning
consistently draws on a specific type of cognitive resource, thus corroborating the
model by Oswald & Lewinski. A consistent success in identifying fallacies that
is independent of the ideological congruency or incongruency of the argument,
would suggest the activation of System 2 while the inverse observation would be
linked to System 1.

3. The present study

In order to investigate the relationship between ideological bias and the strawman
effect, we conducted one experiment consisting of three tasks. We collected
behavioral data reflecting argument comprehension, argument evaluation and fal-
lacy identification. For our present purpose, we focused exclusively on the pro-
cessing of the strawman, as opposed to testing effect across multiple types of
informal fallacies. Our selection of the strawman was mainly due to the fallacy’s
unique cognitive and discursive relevance to political argumentation (as presently
explained in Section 2). Furthermore, our focus on the strawman allows us to
control for the methodological validity of our experiment. While some fallacies
may be more persuasive than others, our aim was not to assess the success rates
of different political fallacies, but to provide a general account on the bias-fallacy
interaction which necessitated reducing between-item variation for reasons of
generalizability.

The same set of stimuli was employed for all three tasks. Subjects viewed
argumentative interactions between two hypothetical speakers. Each interaction

Fallacies and biases 251



consisted of two arguments (one argument advanced per hypothetical speaker).
The second argument refuted the first by means of the strawman fallacy. Straw-
man arguments were equally distributed across being congruent and incongruent
with the participants’ ideology, in order to elicit biased reasoning in accordance
with the confirmation and disconfirmation bias respectively.

Comprehension measures were collected by means of a memory task, where
the strawman effect was defined in terms of the speed and accuracy with which
participants retrieved the content of the starting argument from memory. In par-
ticular, we aimed to test whether the distorted meaning conveyed in the strawman
affected the mental representation of the misrepresented (original) argument.
Evaluative measures were collected by means of a rating task and a subsequent
interview with the participants, which also allowed us to study fallacy identifica-
tion. Firstly, subjects assigned ratings to political arguments based on their qual-
ity (on a 1–10 point scale). During the interview that followed, participants were
asked to elaborate on the reasons guiding their evaluations and ratings. The aim
of the rating task was to assess how participants evaluated the arguments, whereas
the subsequent interview established whether participants noticed and consid-
ered the strawman fallacy upon evaluation.

The experimental design was aimed at establishing whether the strawman
effect is contingent upon the activation of ideological biases. Specifically, we tested
the hypotheses that (1) the activation of the confirmation bias would increase the
strawman effect, and (2) the activation of the disconfirmation bias would decrease
the strawman effect. We anticipated that the activation of the confirmation bias
would lead to (a) increased response times (indicating that the strawman rel-
atively distorted memory representations, making it harder for participants to
retrieve the formulation of the original argument from memory) and decreased
accuracy (indicating a complete distortion in memory representations) in the
memory task, (b) higher ratings for ideologically congruent strawman arguments
in the second task, and (c) a failure to detect the fallacious move and consider it as
an evaluation criterion. Conversely, the disconfirmation bias effect was expected
to result in (a) decreased response times and increased accuracy in the memory
task, (b) lower ratings for ideologically incongruent strawman arguments, and (c)
successful identification and consideration of the fallacy upon evaluating the rel-
evant items.

252 Ermioni Seremeta, Monique Flecken and Corina Andone



4. Experiment

4.1 Memory task

4.1.1 Participants
A sample of 20 participants (self-identified gender= 11 female, 7 male, 2 non-
binary, mean age = 25.4, range =21–34) completed the experiment on a voluntary
basis. All participants gave written informed consent. Subjects were recruited
through word of mouth via personal networks on the basis of four main partici-
pation requirements. Firstly, our sample excluded individuals affiliated with cen-
trist (moderate) and right-leaning political ideologies. Right-leaning individuals
were more difficult to access, because in our experience people have the tendency
not to speak openly about this political affiliation. Inevitably, our study was practi-
cally constrained by this asymmetry in participant accessibility. We mitigated this
asymmetry by focusing strictly on self-reported leftist participants.

We acknowledge that this methodological choice hinders the generalizability
of our data and we therefore refrain from making universal claims about political
cognition, instead opting to focus on leftist strategies for political argument pro-
cessing. In order to make sure that the subjects’ self-placement aligned with our
conceptualization of leftist ideology, we included a preliminary questionnaire that
addressed the social, economic and political implications of leftism that were rel-
evant to our experimental materials. We observed no ideological deviations from
expected responses, and therefore no participant was excluded from our dataset.
Seeing that the questionnaire established a common perspective of the political
Left within our sample, there was no need to account for the cultural and ethnic
background of our participants as a confounding variable. Secondly, we limited
the pool of participants to individuals that exhibited a strong interest in politics.
The aim here was to ensure that participants had fully formed political beliefs
and, by consequence, strong ideological priors that would maximize the effect of
ideological bias. Thirdly, the researchers set a prerequisite of high-level compe-
tency in the English language, to minimize noise in the dataset created by a poten-
tial language barrier. All participants reported either a C2 (highly advanced) L2
level of English (n= 16), or L1 proficiency (n =4). The majority of our subjects
were tested in their L2 language (English) with the exception of 4 participants
who were L1 speakers of English. Lastly, we excluded individuals with a back-
ground in argumentation theory, philosophy and cognitive science in order to
obtain naturalistic data that reflect political cognition and argument processing
across lay-members of the citizenry.
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4.1.2 Materials
We constructed 30 argumentative interactions between two hypothetical speakers
(30 item pairs), resulting in a total of 60 arguments (items). Materials were
designed so that they fit the participants’ (leftist) ideological background. In every
item pair, we controlled for ideological congruency by presenting typical leftist
arguments (with which participants were expected to agree) countered by typ-
ical rightist arguments (with which participants were expected to disagree) and
vice versa. The research question was addressed by the construction of strawman
counterarguments that were either leftist or rightist.

All items consisted of two main sentences. For the starting arguments, those
sentences corresponded to one conclusion and one premise. For the strawman
arguments, the first sentence presented a distorted reformulation of the starting
argument (strawman sentence), while the second sentence advanced an opposing
claim (argumentative sentence). Strawman sentences were constructed through
an explicit change in scope (see Table 1, emphasis in bold). Changes in scope
related to a representation of a specific as a universal, or of a specific as a different
specific. Scope manipulation (specific to universal) was performed through the
use of quantifiers (for example: some in the starting argument versus everyone in
the strawman) and time expressions (for example: sometimes in the starting argu-
ment versus always in the strawman). Scope manipulation (specific to a different
specific) was performed through the use of word tokens in the strawman, in place
of different word tokens in the starting argument.1

In order to account for argument processing in naturalistic conditions, our
experimental stimuli were not designed according to the standardized conclusion-
because-premise structure. Rather, we opted for a less delineated distinction
between claims and premises that is reflective of everyday argumentation prac-
tices.

Argument pairs were distributed across four conditions (see Table 1 for exam-
ples; Table 2 for distribution). In the critical conditions, the interactions involved
a starting (congruent/incongruent) Argument A refuted by a strawman (congru-
ent/incongruent) Counterargument B. The control conditions, consisted of left-
ist starting arguments refuted by non-strawman rightist responses, and of rightist
starting arguments refuted by non-strawman leftist responses. In terms of data
analysis, comparisons between the critical conditions and the control condition
allowed us to isolate the effect of the strawman fallacy from the general activation
of the confirmation and disconfirmation biases. All subjects were exposed to all
items in all conditions.

1. It is important to note that the change-in-scope construction, while representative of the
strawman fallacy, is not the only possible formulation of a strawman. We included this specific
type of strawman as our experimental manipulation for reasons of stimulus balance.
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Table 1. Item conditions

Description Argument A Argument B

Critical
Condition 1

Leftist (A)
versus Rightist
Strawman (B)

We should be doing more to
help refugees fleeing war and
persecution. We need to show
solidarity and compassion
towards those in need.

We can’t just let anyone
and everyone into the
country without proper
background checks. Our
first priority should be our
own citizens and national
security.

Critical
Condition 2

Rightist (A)
versus Leftist
Strawman (B)

Traits women, should not be
allowed to compete against
biological women in sports.
They have an unfair
advantage and are ruining
women’s sports.

Banning trans women from
participating in social
activities is extremely
discriminatory. The fact
that we even have to debate
that shows that cisprivilege
is a dangerous tiling.

Control
Condition 1

Leftist (A)
versus Rightist
Non‑Strawman (B)

When it comes to abortion,
women should have the right
to body autonomy. The
parliament consists of a bunch
of old men, why should they
get to decide what women do
with their bodies?

Actually, the parliament
consists of both male and
female delegates almost
equally. Don’t use the
gender card to justify
murder.

Control
Condition 2

Rightist [A)
versus Leftist
Non‑Strawman (B)

Can people please understand
the difference between illegal
immigration and legal
immigration? Nobody is
against legal immigration, we
only want to stop illegal
immigration.

But ‘legal’ immigration is
incredibly time-consuming.
I think what a lot of people
don’t understand is that
‘illegal’ immigration is
sometimes the only option.

For the critical conditions, memory probes were constructed asking participants
a YES/NO question relating to the content of the starting argument. The probes
were constructed so that the main standpoint of the starting argument was either
formulated with the change in scope, as established by the strawman (see
Figure 2) or with the original scope of the starting argument. Both probe versions
were designed for every item pair and selected at random for each participant.
In the two critical conditions, the memory probes presented to each participant
were symmetrically divided between original scope (n =5) and change in scope
(n =5), the latter thus taking the perspective of the strawman argument that was,

Fallacies and biases 255



Table 2. Distribution of materials

Critical
condition 1

Disconfirmation
Bias

Critical
condition 2

Confirmation
Bias

Control condition

Control
condition 1

Disconfirmation
Bias

Control
condition 2

Confirmation
Bias

Item
Pairs (n)

10 10 5 5

Expected
Agreement

A B A B

Strawman
Fallacy

yes yes no no

in actuality, presented by person B. In the control condition, probes were also
constructed in two different types. The different types for control probes distin-
guished between correct representation of content (n= 5) incorrect representation
of content (n= 5). The dependent measures of the task were accuracy scores and
response times.

Figure 1. Example of item presentation during memory task

Figure 2. Example of memory probe
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The ideological annotation of the stimuli as typically leftist and typically rightist,
related to the content of the arguments and the group membership of the hypo-
thetical arguer. In terms of content, we considered (1) non-hierarchical and egal-
itarian views on social structure, (2) opposition to the capitalist socio-economic
establishment, and (3) opposition to the current organization of political institu-
tions to function as delimiters of leftist ideology (Smith & Tatalovich 2003; March
2012). Conversely, arguments annotated as right-wing expressed traditional hier-
archical views on social organization foregrounding religion, race and gender as
the main variables of social identity (McClosky & Chong 1985).

In addition, rightist arguments supported the current structure and organi-
zation of political institutions and advanced strongly pro-capitalist economical
perspectives and a disapproval for universal public welfare. Our set of stimuli con-
tained debates on several different sociopolitical issues to ensure thematic vari-
ability across items. This was necessitated by the fact that certain people might feel
more strongly about certain issues, with specific preferences varying across indi-
viduals — even when those individuals identify under the same ideological group.
Therefore, materials were constructed to include various topics of argumentative
discussions and arguments with different ideological traits to cancel out any influ-
ences of specific differences in strength or subjective preferences.

We accounted for the group membership of hypothetical speakers, by includ-
ing ideologically loaded terms that established ingroup and outgroup identity.
Those tokens (in the form of first-person plural pronouns or ideological buzz-
words, such as ‘bodily autonomy’, ‘social justice’ etc. for leftist arguments and
‘woke propaganda’, ‘playing the gender card’ etc. for rightist arguments) func-
tioned as political dog-whistles of sorts, aimed at signaling the social identity of
the speaker in order to trigger relatability or aversive reactions on the part of the
participants.2 The ingroup/outgroup identifiers, as well as the general discursive
style of the arguments, were selected after extensively parsing political discussions
among users of online fora. As such, several of the arguments contained acronyms
that are commonly used in online communication (e.g., ‘omg’, ‘lmao’), slang and
curse words. For the purposes of stylistic variability, not all items contained sim-
ilar linguistic formulations. While we acknowledge that this variability may cause

2. Here, we need to note that ingroup/outgroup identifiers may at times carry an argumentative
load in and of themselves, which in turn could have reconstructive implications (wherein the
ideological terms could be perceived as arguments). This was mitigated by distinguishing those
tokens from the main standpoint expressed within an argumentative item, and designing inter-
actions that rendered buzzwords-as-arguments reconstructions less likely by placing them out-
side the scope of the debate.
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some disparity across our materials, we also deemed it necessary in order to pre-
serve the naturalistic conditions we set out to emulate.

Two pre-testing trials were conducted to ensure that the items’ ideological
positioning, content and formulation was understood without difficulty.

4.1.3 Procedure
We presented participants with all 30 item pairs on a computer screen (font type:
Times New Roman, font size: 36, color: black, background: white). In each item
pair, arguments were shown one at a time, for a fixed amount of time. Partic-
ipants were firstly exposed to Argument A which remained on the screen for
7200 ms. Next, they read Argument B for 7500 ms, with an inter-stimulus interval
of 400 ms. The fixed duration for the presentation of the items was determined
after the pre-testing trials.

Following the presentation of the item pairs (see Figure 1), participants were
asked a question relating to the scope of Argument A (for the critical conditions)
or to the content of Argument B (for the control conditions). Responses were reg-
istered by pressing the key Z for YES and the key M for NO on the keyboard. The
instruction was to respond accurately and as fast as possible.

4.1.4 Analysis
We recorded the participants’ accuracy scores and response times as our two
dependent variables for the memory task. Data were analyzed using logistic and
linear mixed effect regression models with the lme4 package (Bates et al. 2015)
in RStudio (version 4.3, R Core Team 2023). The strength of participants’ prior
attitudes was likely to vary across different topics and for this reason our models
included a random intercept for every item. We also included a random intercept
per subject to account for between-participant variation in our dataset. Within
our models, the independent variable ‘argument type’ was coded as a 4-level fixed
categorical predictor, with each level corresponding to one of the four different
item conditions. The models also included the fixed independent variable ‘mem-
ory probe’, containing the two levels ‘Original’ and ‘Distorted’ depending on the
type of probe presented, either displaying the original scope of the starting argu-
ment, or the change in scope of the strawman argument.

We applied contrasts for argument type via the user-defined coding scheme,
in order to set the contrasts necessary for our purposes. The contrast matrix
contained two comparisons. Firstly, we compared the critical conditions to each
other in order to determine whether the effect of the strawman on memory rep-
resentations differs across the confirmation and disconfirmation bias. Secondly,
we compared Condition 1 (Critical Disconfirmation Bias) and Control 2 Con-
trol Confirmation Bias to Condition 2 Critical Confirmation Bias and Control 1
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Control Disconfirmation Bias. Here we compared how participants responded to
questions on left-wing arguments (the probes referred to argument A in Condi-
tion 1 and argument B in Control 2) versus right-wing arguments (probes refer-
ring to argument A in Condition 2 and argument B in Control 1). This
comparison allowed us to measure the main effect of ideological bias on memory
representations across both strawman and non-strawman arguments.

4.1.4.1 Accuracy scores
Accuracy scores were analyzed through a logistic regression model set up in Rstu-
dio (version 4.3, R Core Team 2023), using the glmer function of the lme4 pack-
age (Bates et al. 2015). The model included random intercepts for participants and
items, and the fixed categorical variables ‘argument type’ and ‘memory probe’ as
predictors for accuracy. Furthermore, we tested for an interaction between ‘argu-
ment type’ and ‘memory probe’ in order to determine whether accuracy rates were
affected by the formulation of the probe questions (see Table 3 for output, Figure 3
for visualization).

Table 3. Logistic regression coefficients for memory accuracy

Estimate Std. Error Z value Pr(>|z|)

(Intercept)  1.863 0.266  7.004       2.49e-12 ***

Critical Contrast  0.270 0.459  0.588  0.557

Ideological Bias Contrast −0.915 0.767 −1.192  0.233

Memory Contrast  0.680 0.288  2.365    0.018 *

Memory: Critical −1.053 0.574 −1.834  0.067

Memory: Ideological  1.209 0.992  1.219  0.223

We found no significant differences in the accuracy of participants’ responses
depending on the political positions expressed within the arguments (std.
error=2.15, z-value = 1.192, P =0.2331) and therefore, we cannot conclude that ide-
ological bias affected participants’ memory representations.

The critical contrast showed no significant difference between responses to
leftist strawmen and rightist strawmen (std. error=1.58, z-value =0.558, P= 0.556,
95% confidence interval=0.60 to 3.49 odds ratio). Based on our sample, we cannot
conclude that the effect of the strawman on memory representations was contin-
gent upon the activation of the confirmation or the disconfirmation bias.

Overall, memory probe types displaying the strawman scope elicited signifi-
cantly lower accuracy rates compared to probes that were formulated in the origi-
nal starting argument scope (log-transformed estimate =1.974, log-transformed std.
error =1.33, z-value =2.36, P= 0.018, 95% confidence interval =0.24 to 0.59 odds

Fallacies and biases 259



ratio).3 In the critical conditions, the Probe by Argument Type interaction is dri-
ven by a larger (non-significant) effect of memory probe type on Condition 2.
Since the effect of the Probe to Argument Type interaction was non-significant,
we cannot conclude that ideological bias affected memory accuracy differently
depending on the type of question.

Figure 3. Mean accuracy scores across argument types

Figure 4. Mean accuracy scores across memory probes and argument types

3. See also Figure 4 for visualization.
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4.1.4.2 Response times
A mixed effects linear regression model with random intercepts for each partic-
ipant and item was set up in Rstudio (version 4.3, R Core Team 2023) using the
lmertest package (Kuznetsova, Brockhoff & Christensen 2017) and the lmer func-
tion in order to determine the effect of argument type on reaction times. Fur-
thermore, we tested for an interaction of Probe by Argument Type. Descriptive
statistics on reaction times are presented in Table 4:

Table 4. Average response times

Argument type Average response time (ms)

Critical Condition 1 (Critical Disconfirmation Bias) 5369

Critical Condition 2 (Critical Confirmation Bias) 6599

Control Condition 1 (Control Disconfirmation Bias) 6095

Control Condition 2 (Control Confirmation Bias) 6051

Based on mean response times, numerically, Condition 1 elicited the shortest
reactions while Condition 2 induced slower responses.

Table 5. Linear regression coefficients for response times

Estimate Std. error df p-value

(Intercept) 6065.19  480.06  21.49 0.00

Critical Contrast −648.07  521.29  25.98  0.225

Ideological Bias Contrast  −85.02  852.35  26.10  0.921

Memory Contrast   −5.20  406.93 510.68  0.990

Memory: Critical  297.53  816.11 511.60  0.716

Memory: Ideological  386.04 1344.94 501.37  0.774

The linear regression model output (Table 5) shows that participants in our sam-
ple took an extra 648.07 ms, on average, to respond to probes in Condition 2 when
compared to Condition 1 (std. error =521.29, 95% confidence interval = −327.65 ms
to 1513.54 ms). However, the effect of the strawman in relation to the arguments’
ideological congruency is insignificant, indicated by a p-value of 0.225. Similarly,
no main effect of ideological bias was established for reaction times across all four
conditions (see Figure 5 for visualization).

Fallacies and biases 261



Figure 5. Mean response times across argument types

No statistically significant Probe by Argument Type interaction was observed. In
the critical conditions, processing speed was more affected by probe type when
participants had to retrieve rightist arguments from memory (see Figure 6).

Figure 6. Mean response times across memory probes and argument types
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4.2 Rating task

4.2.1 Participants
After completing the memory task and following an inter-task break of 5 minutes,
the same sample participated in the rating task.

4.2.2 Materials
After completing the first task, participants were presented with the same items
(minus the memory probes) in the same (randomized) order as in the previous
task. This time around, item pairs were presented simultaneously on the screen
and there was no time limit for reading them, allowing participants to move
through the interactions at their own pace.

4.2.3 Procedure
We placed an open box next to every item and asked participants to rate the
quality of each argument on a 10-point scale (with 1 corresponding to the lowest
quality and 10 to the highest). Subjects were given a standardized introduction
to the task. They were informed that in each piece of text, the speaker expressed
an opinion and a reason for holding this opinion. They were then instructed
to assign ratings focusing on the quality of the reason. We explicitly instructed
participants to disregard their personal views on the topics discussed. The latter
instruction aimed to guide assessment towards argument soundness and away
from agreement-based judgments in order to maximize soundness-based evalua-
tion. Here, we did not expect that the instructions of the task would hinder inher-
ent psychological mechanisms such as bias. Instead, our objective was to see how
bias would manifest upon ratings despite the instructions given.

4.2.4 Analysis
For the second task we measured the ratings assigned by participants to all 60
argumentative items on the 1–10 scale. The ratings were coded as two separate
dependent variables, based on whether the argumentative item appeared as a
starting argument A or as a counterargument B. Comparisons were drawn via
user-defined coding in the following two ways. Firstly, we wished to determine the
general effect of ideological bias on rating scores. To that end, we compared Con-
dition 1 and Control 1 to Condition 2 and Control 2. With this coding scheme, we
were able to analyze the difference between all ideologically congruent and all ide-
ologically incongruent arguments. Secondly, we compared the two critical con-
ditions to the two control conditions. This comparison was only applied to our
analysis of argument B ratings. Here, the aim was to establish a potential main
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effect of the strawman on argument evaluation. Descriptive statistics on mean rat-
ings for arguments A and B across all four conditions are provided in Table 6.

Table 6. Mean ratings

Argument A Argument B

Critical Condition 1 (Critical Disconfirmation Bias) 7.03 2.50

Critical Condition 2 (Critical Confirmation Bias) 4.11 6.01

Control Condition 1 (Control Disconfirmation Bias) 7.16 3.12

Control Condition 2 (Control Confirmation Bias) 3.32 7.09

We conducted linear regression analyses with the independent variable ‘argument
type’ as a fixed categorical predictor for the dependent variables ‘Rating A’ and
‘Rating B’. The resulting coefficients indicated a statistically significant effect of
ideological bias on argument evaluation, meaning that ideologically congruent
argument elicited higher ratings compared to ideologically incongruent argu-
ments.4 Left-wing starting arguments received on average 3.22 points more on
the 10-point scale compared to their right-wing counterparts (std. error =0.358, p-
value =1.24e-09 and a 95% confidence interval spanning from 2.53 to 3.92 points).
Similarly, left-wing counterarguments were evaluated more positively compared
to right-wing counterarguments, by a mean of 3.66 points (std. error=0.283, p-
value =4.33e-13, 95% confidence interval=3.11 to 4.21 points). The linear regres-
sion model for the dependent variable ‘Rating B’ also revealed a main effect of
the strawman fallacy. That is to say, that strawman counterarguments in the crit-
ical condition received significantly lower ratings compared to non-strawman
counterarguments in the control conditions. Strawman arguments were evaluated
less favorably by the participants, by 0.85 points on average (std. error= 0.30,
p‑value =0.00843 and 95% confidence interval from 0.27 to 1.43 points).

4. For visualization, see Figure 7 and Figure 8.
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Figure 7. Mean ratings for argument A across argument types

Figure 8. Mean ratings for argument B across argument types

4.3 Interview

4.3.1 Participants
Interviews were conducted across the same set of participants that participated in
the memory and rating tasks, following an inter-task break of 5 minutes.
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4.3.2 Materials
After completing the rating task, participants were presented with the same item
pairs in the same (randomized) order as in the previous (rating) task. This time
around, they were able to view their ratings on the right margin of the screen, next
to the corresponding argument.

4.3.3 Procedure
For the third and final task, one of authors assumed the role of an interviewer
and verbally interacted with the participants, asking them to explain and elab-
orate on the ratings they assigned in the previous task. Similar to the previous
task, participants were instructed to assess the arguments at hand based on their
quality rather than the level of agreement that those arguments elicited. We
ensured the external validity of the interviews, by limiting the intervention of the
researcher solely to asking the standardized question “Why did you assign score X
to Argument X?”. In cases of unclear or incomplete responses by participants, the
researcher posed a follow up question “What do you mean by […] ?” in order to
incentivize participants to express all evaluative criteria employed upon the rat-
ing task. No further questions were asked to make sure that participants were not
guided towards specific responses. The primary aim of the interview was to deter-
mine whether participants detected the fallacious move in the critical conditions.
Throughout the interview participants were encouraged to provide a comprehen-
sive set of reasons for their ratings to ensure that the fallacious move, if detected,
would be articulated as a rating criterion. Additionally, the interviews allowed us
to accurately represent the reasoning processes that underlie argument evalua-
tion, rather than rely on interpretations and assumptions for the data collected in
the rating task.

4.3.4 Analysis
Participants’ responses were statistically analyzed by incorporating success and
failure to identify the strawman fallacy into the quantitative dataset as a binomial
dependent variable. The outcome ‘fallacy identification’ was coded as 1 and 0
to represent identification and non-identification respectively. We ran a logistic
regression model with the independent variable ‘argument type’ as a predictor for
the binomial outcome ‘fallacy identification’ (for output see Table 7, for visualiza-
tion see Figure 9)). Random intercepts per participant and item were included.
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Table 7. Logistic regression coefficients for fallacy identification

Estimate Std. error z-value Pr(>|z|)

(Intercept) −0.6183 0.4219 −1.465 0.143

Fallacy Identification −0.4898 0.5470 −0.895 0.371

Our results show that participants were not more likely to notice the strawman
fallacy when it occurred in ideologically incongruent arguments (std. error= 1.73,
z-value =−0.895, P =0.371, 95% confidence interval = from 0.191 to 1.925 odds
ratio).

Figure 9. Mean fallacy identification across the two critical conditions

5. Discussion

Our general hypothesis predicted a moderating influence of bias on the strawman
effect. The data supports this hypothesis only in part. That is, the results of
the rating task indicate that participants’ attitudes towards political strawmen
were affected by their ideological priors (with ideologically congruent arguments
receiving significantly higher ratings when compared to ideologically incongruent
arguments) and by the fallaciousness of the arguments under evaluation (with
strawman counterarguments receiving lower ratings when compared to non-
strawman counterarguments). However, this effect did not extend to fallacy iden-
tification, where the baseline for successful detection of the strawman did not
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differ across rightist and leftist arguments. Furthermore, our study observed no
significant differences for the strawman effect on memory representations that
can be attributed to the ideological congruency of the fallacies.

We begin our critical discussion of the findings by focusing on the results of
the memory task and the rating task. Ideological bias did not mitigate the straw-
man effect on memory accuracy or reaction times. On the other hand, conscious
evaluation processes were shown to be affected by ideological priors (with par-
ticipants assigning higher ratings to leftist arguments compared to rightist argu-
ments) and fallaciousness (with participants assigning lower ratings to leftist/
rightist strawmen compared to leftist/rightist non-strawman arguments). In prin-
ciple, our paradigm does not show a negative result, but rather a negative result
in one specific task. Taken together, the findings of the memory and the rating
tasks suggest that the effect of ideological bias, the effect of the strawman and the
moderating influence of bias to the strawman effect can be captured in delibera-
tive cognitive settings but not in fast-paced tasks.

Drawing on the distinction made by Oswald & Lewinski (2014), our results
indicate that argument processing is subject to the effects of bias and fallacious
schemas upon evaluation and not upon comprehension. One possible explana-
tion for this is that bias and fallacy effect do not operate on the subconscious and
automatic processing level. It would then logically follow that Type 2 processing
is responsible for ideologically motivated reasoning and for assessments of argu-
ment soundness, without the involvement of heuristic-based selective compre-
hension. The problem with this interpretation is that it is not compatible with our
findings on fallacy identification.

Contrary to our expectations, the data showed that the type of ideological
bias activated upon political argument processing does not affect the likelihood
for fallacy identification. This means that the strawman does not become more or
less noticeable depending on whether the motivation of the reasoner is to reject
or accept the argument. However, if we attempt to explain the main effects of bias
and fallaciousness on the rating task by assuming an activation of the analyti-
cal system, then the odds for fallacy identification upon the interview should be
rather high for both critical conditions. Instead, we notice that successful iden-
tification (for both leftist and rightist strawmen) is below the threshold of 50%.
We are thus called to consider the following three possible explanations. Either
(a) the results of the memory task and the rating task do not reflect the difference
between comprehension (heuristic system) and evaluation (analytic system), (b)
the interview task does not accurately represent fallacy identification, or (c) the
ability to identify fallacies has been mistakenly attributed to analytic processing in
prior literature.
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We start by examining the first scenario. Firstly, we looked at the duration of
the two tasks. Participants took 15.4 minutes on average to complete the memory
task, while the approximate duration of the rating task was 21.2 minutes. Consid-
ering that the average duration of the memory task also includes the fixed amount
of time dedicated to stimulus presentation (15100 ms per item pair * 30 item pairs)
and that during the rating task participants read the items for the second time and
were already somewhat familiar with the materials, we conclude that the second
task was more computationally demanding compared to the first. In other words,
participants engaged in more slow, effortful and deliberative thinking when they
were asked to evaluate arguments. This is in line with Oswald & Lewinski (2014).
Secondly, we examined the main effect of ‘memory probe’ observed in the statisti-
cal analysis of the memory task. Participants responded more accurately to ques-
tions that were phrased in the original scope compared to questions phrased in
the strawman scope. This suggests an ability to retrieve stored information from
memory and a difficulty to manipulate this information in order to make infer-
ences. These findings further support the idea that participants relied on autom-
atized cognitive strategies during the memory task. Finally, we referred to prior
literature on memory, which largely associates memory representations of ver-
bal cues to heuristic-driven processing (see Barrett et al. 2004; Brainerd & Reyna
2002; De Neys 2006; Dougherty et al. 2003; Gallo et al. 2008).

We therefore turn our attention to the second potential explanation for our
findings and reflect on a different component of the present methodology. Specif-
ically, we address the suitability of the interview as a means to measure partici-
pants’ ability to identify fallacies. The interview protocol functioned as an implicit
measure for fallacy identification. By allowing participants to discuss their ratings
freely and with no specific questions to guide and influence their evaluative focus,
we were able to extract data that reflected naturalistic argument evaluations. Even
though it was necessary to avoid revealing the objectives of the present study,
we acknowledge that measuring fallacy identification through implicit methods
may yield inconclusive results. That is, participants could have actually detected
the strawman even in cases when they did not allude to the fallacious move. We
believe that this explanation may hold for stimuli that established ideological con-
gruency (when the confirmation bias was in effect), however it is highly improb-
able for assessments of arguments that were ideologically inconsistent (when the
disconfirmation bias was in effect).

The present findings and the existing body of literature (van Eemeren et al.
2009) support (in part) the idea that humans are cognitively equipped to discern
sound from fallacious arguments. The rating task of our study showed that evalu-
ative attitudes were negatively affected by the presence of the strawman within an
argument, indicating that — on some level — participants could detect informal
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fallacies in natural argumentation settings. If participants were aware of the dis-
tinction between soundness and fallacy, they would have no reason to withhold
their observations when discussing the quality of rightist (ideologically incongru-
ent) strawmen. This is because during the interview participants were influenced
by internal and external factors that triggered a defense motivation (Chaiken &
Ledgerwood 2012). Internal factors pertain to the emotional need to maintain the
validity of their judgments, while external factors relate to the presence of the
researcher and the motivation to protect their assessments from potential criti-
cisms by others. Since ratings for rightist arguments were significantly lower com-
pared to ratings for leftist arguments, participants were strongly motivated to
externalize all evaluative resources used upon the rating task in order to justify
the low scores assigned to ideologically incongruent arguments. In principle, the
methodological design should maximize the effect of the disconfirmation bias.
Given that we found no difference in the strawman effect depending on the acti-
vation of the confirmation and disconfirmation biases, our study warrants no crit-
icism for the representativeness of the measures for fallacy identification. Rather,
our findings suggest an interesting distinction between intuitive soundness-based
evaluations and externalized reasoning on informal fallacies.

Finally, we examine the third possible explanation for our findings; the misat-
tribution of fallacy identification to analytical thinking in prior literature. Cogni-
tive accounts of informal fallacies generally suggest that the longer and the more
intensively one thinks about arguments, the more likely they are to correctly iden-
tify errors in reasoning (O’Keefe 2013; 2014; Lewinski & Oswald 2013; Oswald &
Lewinski 2014; Walton 2010). Yet, the dual-process cognitive framework has been
largely underused within experimental research that is specific to informal fallac-
ies. In fact, most accounts associating cognitive heuristics to poor identification
performance are theoretical models of argumentative cognition (Godden 2015;
Jackson 1995; Lewinski & Oswald 2013; Oswald & Lewinski 2014; Walton 2010).

The assumption that views heuristics as the culprit for the systematic failure
to identify fallacies appears to be mainly derived from two areas of experimental
research. The first area of research concerns models of persuasion. The persuasive
effects of informal argumentation have been empirically studied from a dual-
process perspective, providing strong evidence for quality-based persuasion in
situations of high personal relevance and analytical processing (Areni & Lutz
1988; Axsom et al. 1987; Petty & Cacioppo 1984). This is consistent with our
findings on the rating task. However, a significant portion of this research has
come under scrutiny for its conception of argument quality (Lavine 1999; O’Keefe
2014; O’Keefe & Jackson 1995). Critics have highlighted the lack of a theoretical
framework for informal argumentation that can effectively differentiate between
strong and weak arguments based on normative criteria. As a result, the notions
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of soundness and fallaciousness have been significantly overlooked within these
dual-process models and hence, no such model has (to the best of our knowledge)
been applied in order to study the cognitive ability to identify fallacies. Therefore,
a clear connection between the dual-process conception and informal fallacy
identification has not yet been empirically established.

The second area of experimental research that has further reinforced the
theoretical link between analytical processing and informal fallacy identification
relates to formal reasoning. Studies have consistently demonstrated that increas-
ing the time for reflection enhances rational responses to formal arguments and
improves identification performance for logical fallacies (Evans & Curtis-Holmes
2005; Gigerenzer 1991; Lu 2015; Morsanyi & Handley 2012; Stanovich & West
1997). Given the conceptual similarity between formal and informal reasoning
(Teig & Scherer 2016), it is worth investigating whether the processes that improve
reasoning performance in formal settings also apply to informal settings. How-
ever, experimental evidence of this sort is extremely scarce. It would be an exag-
geration to claim that formal syllogistic reasoning is governed by the same
cognitive principles as informal reasoning. In the absence of empirical investiga-
tion, we must refrain from assuming a definitive association between heuristics
and fallacy effect, as such an assumption would rely on dubious evidence derived
from a different field of study.

6. Conclusion

Throughout this paper, we established a distinction between different cognitive
events involved in argument processing. In particular, we investigated argument
comprehension, argument evaluation and fallacy identification. Comprehension
processes reflect perception, i.e. how the individual understands, recalls and men-
tally reconstructs the argument that was presented. Our data shows that mental
representations of political arguments were not affected by bias or the strawman
fallacy. Evaluation refers to the reasoner’s attitudes about the quality of an argu-
ment. Within our study participants’ attitudes were affected by ideological priors
as well as by the strawman fallacy. Contrary to evaluation, fallacy identification
relates to the ability to notice and point out a specific reasoning error within an
argument. Despite the influence of the strawman on evaluative processes, our par-
ticipants largely failed to identify the strawman fallacy, regardless of whether the
confirmation or the disconfirmation biases were in effect.

Given the conceptual and methodological inconsistencies in prior literature,
we can conclude that the attribution of fallacy effect to cognitive heuristics is
rather weak. In fact, our study seems to attest to the opposite; generally, partic-
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ipants performed poorly in identifying the strawman technique despite utilizing
analytic cognitive resources. Yet, when subjects performed a fast-paced task that
triggered intuitive and automatic responses, we observed that their mental rep-
resentations remained unaffected by the fallacy. The same observation holds for
the effect of ideological bias. Upon deliberation participants were strongly affected
by their ideological priors, whereas their immediate responses did not indicate
biased information processing. Interestingly enough, our data also reveals a cor-
relation between analytical thinking and soundness-based evaluations. The pres-
ence of the strawman elicited lower rating scores regardless of the ideological
position expressed within the argument. It appears that the analytic system is
responsible for both biased reasoning and accurate assessments of argument
soundness. However, even though the same system is utilized for both processes,
bias and fallacy effect appear to be distinct cognitive reactions.

Although bias was shown to have a stronger influence than soundness (the
score margin between leftist and rightist arguments was larger compared to that
between strawman and non-strawman arguments), both factors significantly and
independently shape evaluative attitudes. As such, our study paints an optimistic
picture on left-wing political cognition. Our experimental findings demonstrate
that despite exhibiting bias, we maintain our critical faculties intact. While ideo-
logical bias is expected to be an influence upon political argument processing, it
does not impair our capacity to assess the quality of the information we receive.

Although the findings reported in the present paper make interesting con-
tributions to the existing body of literature on political cognition and argument
processing, certain limitations must be addressed. Firstly, our sample consisted
exclusively of self-reported left-leaning participants. However, past literature has
indicated that individuals across the political spectrum employ different process-
ing strategies. To address this, future research could include both leftist and right-
ist participants in a replication study, allowing for an ideologically comprehensive
investigation of ideological bias and fallacy effect. Secondly, by exclusively sam-
pling leftists to measure ideological bias, we lacked a comparison group to assess
the effects in relation to the opposite ideological affiliation.

Although the observed main effect of ideological congruency in the rating
task aligns with the expected (ideologically biased) evaluative outputs, a more
comprehensive investigation is in order, including rightist as well as politically
moderate participants. It is worth noting that this methodological omission is
common in the literature on biased political reasoning, and our sampling
approach aligns with previous research. Lastly, the sample size of our study could
be expanded to potentially uncover stronger effects. Increasing the number of par-
ticipants would enhance statistical power and improve the reliability of findings.
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Appendix. List of stimulus items

Condition 1. Strawman responses to leftist arguments

Item 1
Person A: I will never stop saying this: let’s tax the rich! It could seriously help bridge the

wealth gap and create a more united society.
Person B: Really?? You’re not into letting people enjoy their hard-earned cash? That whole

‘victim’ vibe is what makes woke culture so unbearable.

Memory probe
Original: Does person A believe that rich people should pay more taxes?
Distorted: Does person A believe that everyone should pay more taxes?

Item 2
Person A: Privatizing the healthcare system in developing countries that are economically

unstable is just plain wrong and unfair. Let’s prioritize people over profits!
Person B: I don’t think that European taxpayers should cover all the people who don’t wanna

pay for healthcare. Healthcare’s a service, just like any other, and the market
should set the price and quality.

Memory probe
Original: Does person A believe in public healthcare for developing countries?
Distorted: Does person A believe in public healthcare for Europe?

Item 3
Person A: Solidarity for Palestine! I know that Palestinians have used some questionable and

violent methods to defend themselves, but I believe that in some cases such
methods are justified.

Person B: Saying that terrorism is excusable is such a weird thing to say tho. We should stand
in solidarity with Christian nations and support our own religion.

Memory probe
Original: Does person A believe that sometimes violence is warranted?
Distorted: Does person A believe that violence is always warranted?

Item 4
Person A: We gotta respect everyone’s identities, period. Using they/them pronouns for non-

binary peeps shows we’re cool with their gender identity.
Person B: So basically, only non-binary people deserve respect and the rest should just cater

to them? This whole gender talk is just woke stuff, we can’t change biology for
some people’s feels.

Memory probe
Original: Does person A believe in respecting all identities?
Distorted: Does person A believe in respecting only non-binary identities?
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Item 5
Person A: A capitalist society is super exploitative. That’s why we gotta be aware of how

businesses operate and shop ethically, instead of fueling inequality for profit.
Person B: I certainly don’t believe that humans are exploitative. There’s a lot of good in the

world, but the Marxist narrative only sees problems everywhere.

Memory probe
Original: Does person A believe that capitalism is exploitative?
Distorted: Does person A believe that human nature is exploitative?

Item 6
Person A: We should be doing more to help refugees fleeing war and persecution. We need to

show solidarity and compassion towards those in need.
Person B: We can’t just let anyone and everyone into the country without proper

background checks. Our first priority should be our own citizens and national
security.

Memory probe
Original: Does person A believe in open borders for refugees?
Distorted: Does person A believe in open borders for everyone?

Item 7
Person A: The police are a system that upholds racism. It is no coincidence that ethnic

minorities make up most of the victims of police brutality.
Person B: Not all victims of police brutality are people of color dude, I know many white and

native people that have been assaulted by cops. This is reverse racism, you know.

Memory probe
Original: Does person A believe that most victims of police brutality are ethnic minorities?
Distorted: Does person A believe that all victims of police brutality are ethnic minorities?

Item 8
Person A: I don’t think mandatory military service should exist in Europe. It’s oppressive to

force everyone to serve.
Person B: But if you abolish all military service, who’s going to protect you if war happens?

We should support our troops and show our love for our country.

Memory probe
Original: Does person A believe that military service should be optional?
Distorted: Does person A believe that military service should be abolished?

Item 9
Person A: Let’s normalize calling out male privilege. I’m tired of not standing up for myself

when some men act all entitled and outright invasive.
Person B: This is such an unfair generalization, not all men are entitled and invasive. It’s not

really a privilege when you have to constantly defend yourself against all the
feminazis.
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Memory probe
Original: Does person A believe that some men behave aggressively?
Distorted: Does person A believe that all men behave aggressively?

Item 10
Person A: Success and productivity have become such toxic concepts nowadays. We are

taught to look up to the 1%, but not all successful people are happy.
Person B: Lmao, so rich and successful people are unhappy? It’s funny how we keep finding

ways to justify failing instead of trying to grind and make something of ourselves.

Memory probe
Original: Does person A believe that success does not always lead to happiness?
Distorted: Does person A believe that success leads to unhappiness?

Condition 2. Strawman responses to right-wing arguments

Item 11
Person A: For some people, hard work really is the road to success. I grew up in poverty but

now I live in an upscale neighborhood because I worked hard for it.
Person B: You can’t seriously believe that everyone who works hard is rewarded in the end.

Stop rationalizing systemic injustice people come on — it’s 2023!

Memory probe
Original: Does person A believe that hard work sometimes leads to success?
Distorted: Does person A believe that hard work always leads to success?

Item 12
Person A: Why do I feel like I constantly have to apologize for being white? Not all white

people are racist and not all white people have the same privileges.
Person B: So white people are innocent then? How do you explain that basically all fascist

groups exclusively consist of white people?

Memory probe
Original: Does person A believe that some white people are not racist?
Distorted: Does person A believe that white people are not racist?

Item 13
Person A: I mean, can we at least acknowledge that Marxism has not had an entirely positive

effect on society? Wherever it was implemented, millions of people died.
Person B: You can’t really deny that Marx and other socialist thinkers have contributed good

things to society though. I mean, worker’s rights, social safety nets, and economic
equality, are all byproducts of Marxist discourse.

Memory probe
Original: Does person A believe that Marxism has had some negative effects?
Distorted: Does person A believe that Marxism has only had negative effects?
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Item 14
Person A: Not all cops are bad, how do people not understand this? They’re there to protect

citizens and the least we can do is actually respect their service.
Person B: If some cops aren’t bad, then how do you explain the police brutality incidents that

happen literally every fucking month? Cops are not there to protect you.

Memory probe
Original: Does person A believe that some cops are good?
Distorted: Does person A believe that all cops are good?

Item 15
Person A: Let’s normalize supporting our troops! Stop the stigma — not every soldier is a war

criminal.
Person B: So, who do you think commits war crimes exactly? But that’s the dogma of

Western imperialism I guess — all soldiers are heroes now.

Memory probe
Original: Does person A believe that some soldiers do not commit war crimes?
Distorted: Does person A believe that soldiers do not commit war crimes?

Item 16
Person A: What’s really messed up is when it’s proven that a man never committed sexual

assault on a woman and she doesn’t receive any prison time for falsely accusing
that man. How’s that for male privilege?

Person B: Yeah, let’s put to jail all the women who come out with their abuse stories! Talk
about internalized misogyny!

Memory probe
Original: Does person A believe in penalizing false accusations of SA?
Distorted: Does person A believe in penalizing accusations of SA?

Item 17
Person A: The capitalist model drives technological, social and economic progress.

Competition in the market is one way to give people incentive to improve the
quality of services and products.

Person B: Lmao imagine thinking capitalism is the only way to make progress! There are
plenty of leftist ideas that promote innovation and advancement without relying
on greed and exploitation.

Memory probe
Original: Does person A believe that capitalism is one of the ways to achieve progress?
Distorted: Does person A believe that capitalism is the only way to achieve progress?

Item 18
Person A: Cultural appropriation tends to put up more barriers than it brings down. I just

don’t see how telling someone ‘you can’t do something because of the colour of
your skin’ is progress.
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Person B: You can’t seriously believe that awareness on cultural appropriation hasn’t taken
down any barriers for minority groups. This is legit a micro-aggression that
perpetuates racist behavior.

Memory probe
Original: Does person A believe that discourse on cultural appropriation is not entirely

helpful?
Distorted: Does person A believe that discourse on cultural appropriation is damaging?

Item 19
Person A: Trans women should not be allowed to compete against biological women in

sports. They have an unfair advantage and are ruining women’s sports.
Person B: Completely disagree. Banning trans women from participating in social activities

is extremely discriminatory. The fact that we even have to debate that shows that
cis privilege and heteronormativity is alive and well.

Memory probe
Original: Does person A believe that trans women should be banned from women’s sports?
Distorted: Does person A believe that trans women should be banned from social activities?

Item 20
Person A: I really think that Universal Basic Income is a terrible idea. When some people

lose their jobs they lose purpose.
Person B: Lol so everyone’s purpose is to work? What about living a fulfilling life that is not

defined by a capitalist bullshit narrative?

Memory probe
Original: Does person A believe that some people find purpose in their job?
Distorted: Does person A believe that working is life’s purpose?

Control condition. Non-strawman responses

Leftist argument A
Item 21
Person A: I don’t mean to gatekeep, but I hate how everyone is suddenly anti-capitalist. Anti-

capitalism entails activism, you can’t just shrug your shoulders and say “it sucks,
but it can’t be helped”.

Person B: Well yeah, that’s because ‘capitalism’ as a term has become a vague buzzword with
no meaning. Leftist propaganda has successfully associated everything negative to
capitalism so the only real meaning of the word is that it’s bad.

Memory probe
Original: Does person B believe that capitalism is a word without meaning?
Distorted: Does person B believe in anticapitalism?

Fallacies and biases 281



Item 22
Person A: The moment all armies collapse will be the moment that humanity will know real

peace. As long as the military institution is alive and well, powerful countries will
continue oppressing small nations through force and violence.

Person B: This moment will never come tho, cause humans are warlike beings. We cannot
change human nature just because the snowflakes do not like it.

Memory probe
Original: Does person B believe that war is part of human nature?
Distorted: Does person B believe that armies are a non-violent institution?

Item 23
Person A: When it comes to abortion, women should have the right to body autonomy. The

parliament consists of a bunch of old men, why should they get to decide what
women do with their bodies?

Person B: Actually, the parliament consists of both male and female delegates almost equally.
Don’t use the gender card to justify murder.

Memory probe
Original: Is person B pro-life?
Distorted: Is person B pro-choice?

Item 24
Person A: Requiring a college degree for most jobs is a form of classism. Especially in

countries where higher education is not free, the market is actively excluding the
most vulnerable individuals that are in actual need of a job.

Person B: There are ways around that like scholarships, where basically people with skills are
offered a degree for free because it’d wasteful to have a person of that level without
a degree. I think the free-market model rewards excellence.

Memory probe
Original: Does person B believe that the job market offers equal opportunities to everyone?
Distorted: Does person B believe that the job market discriminates towards the working

class?

Item 25
Person A: It’s so refreshing to see inclusive language used as a norm in universities and

academic publications. Most papers I read use feminine or gender-neutral
pronouns instead of masculine and I love it!

Person B: Hot take: any norm that is enforced and demanded is censorship. Political
correctness has gone too far. I shouldn’t be looked down upon if I want to use
masculine pronouns in my papers.

Memory probe
Original: Does person B believe that using masculine pronouns is the most preferable

option?
Distorted: Does person B believe in using gender inclusive language?
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Right wing argument A
Item 26
Person A: I don’t get the whole anti-capitalist narrative. A system that rewards hard work and

talent looks fair to me.
Person B: But hard work is rarely rewarded. Most people’s success comes from nepotism and

social privilege.

Memory probe
Original: Does person B believe that capitalism is an unfair socio-economic system?
Distorted: Does person B believe that capitalism is a fair socio-economic system?

Item 27
Person A: Police officers deserve just as much respect as anyone else in society that provides

a service to the greater good. Serving the public is their job.
Person B: They serve the government, are employed by and paid by the government. It is in

fact legally not the cops’ responsibility or job description to serve and or protect
any citizen, but to enforce government laws.

Memory probe
Original: Does person B believe that police officers are government employees?
Distorted: Does person B believe that police officers are public servants?

Item 28
Person A: I don’t understand why people are so against US interventions in countries of the

Middle East. The US has actually brought progress and development to many
developing countries.

Person B: Bringing progress and development has never been an outcome or a motivation
for such interventions. US interventions are neo-imperialist tactics to gain power.

Memory probe
Original: Does person B oppose US interventions?
Distorted: Does person B support US interventions?

Item 29
Person A: Can people please understand the difference between illegal immigration and legal

immigration? Nobody is against legal immigration, we only want to stop illegal
immigration.

Person B: But ‘legal’ immigration is incredibly time-consuming. What about the people who
can’t afford to wait that long? I think what a lot of people don’t understand is that
‘illegal’ immigration is sometimes the only option.

Memory probe
Original: Does person B support illegal immigration?
Distorted: Does person B oppose illegal immigration?

Item 30
Person A: Capable people who simply choose to not work should not receive taxpayer-

funded benefits. Such people should not have to work, but they should also not
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just be able to leech off of social benefits paid for by everyone who does pay into
the system.

Person B: The benefits you’re talking about add up to Jack shit. The average is 400 a month.
People living off 100 euros a week aren’t exactly living it up.

Memory probe
Original: Does person B believe that able people should receive unemployment benefits?
Distorted: Does person B believe that able people should not receive unemployment

benefits?
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