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Gender Morphology (masculine, feminine), with two congruent and two incongruent
conditions. Our results show patterns consistent with a facilitation effect for gender
congruent conditions. Specifically, in Experiment 2, we found a significant asymmetrical
effect of gender (in)congruence: male-biased role nouns represented the extreme
conditions, showing a statistically significant (in)congruence effect. We discuss various
factors that may influence gender (in)congruence effects during reading and sentence
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Taxonomies describing gender marking in languages vary, but there are certain general
categories with broad consensus (Dixon, 1987; Corbett, 1991; Hellinger and BuBmann, 2001;
Leaper, 2014; Gygax, etal., 2019). One of the most recent classifications (Gygax, et al., 2019)
distinguishes five types of languages: grammatical gender languages, natural gender
languages, languages with a combination of grammatical and natural gender, genderless
languages with some traces of grammatical gender, and genderless languages. Within the first
group, where languages such as Spanish, German and Italian are found, gender governs
grammatical agreement and nouns referring to both animate and inanimate entities have an
assigned gender.

The gender paradigm in Spanish assumes a basic binary distinction (masculine/feminine)
but exhibits a certain complexity, which has generated several attempts at systematization
(Ambadiang, 1999; Roca, 2006; Mendivil Gir6, 2020; Fabregas, 2024).

Gender in Spanish is characterized by a certain degree of complexity and this has raised
broad debates, as it can be considered along two dimensions: one more closely linked to the
lexicon and one strictly syntactic. On the one hand, it functions as a nominal classifier and,
on the other, it entails syntactical features that guide the agreement with determiners and
adjectives. Nominal classifiers, in any language, tend to be highly idiosyncratic and have no
limit on the values they can acquire. In Spanishitis no different: the standard forms maintain
two genders for nouns and three genders for pronouns; although in the varieties that adopt
the non-binary form [-e], it is possible to consider that an additional nominal classifier is
added (Fabregas, 2024). There isalso an ongoing debate regarding the consideration of gender
as part of derivational or inflectional morphology. But within the framework of these double
lexical and syntactic dimensions, gender in Spanish seems to have both typically inflectional
properties, as well as features more closely linked to derivational morphology, which
represents a challenge for all analyses (Fabregas, 2024).

A traditional approach to gender inflection defines the problem in terms of marked and
unmarked elements. It is from this distinction that, on many occasions, the so-called “generic
masculine” hasbeen analysed (Ambadiang, 1999; Cabeza Pereiro and Rodriguez Barcia, 2013;
Mérquez, 2013; Barrera Linares, 2019; Mendivil Gir6, 2020). A widely accepted definition of
masculine as unmarked gender in Spanish is offered by Ambadiang (1999). Fabregas (2024)
makes a formalist analysis in a similar sense and argues that the only real value of the gender
feature in Spanish is the feminine, while what has been linked to the masculine is, in fact, the
absence of a gender marking. From another theoretical perspective, this projects the same
scenario that traditional grammar poses about the masculine with a generic function.

For nouns referring to human entities, in Spanish epicene nouns have been widely studied

because they present a single gender invariable form that refers indistinctly to men and
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women, for example persona (‘person’). However, most nouns that refer to people, and in
general to animate entities, form gender pairs: maestro/maestra (‘teacher’).

Especially for nouns referring to people, numerous studies have pointed out that gender is
also linked to extralinguistic factors (Ambadiang, 1999; Cabeza Pereiro and Rodriguez Barcia,
2013; Barrera Linares, 2019; Lopez, 2020). Within the process of gender assignment, it seems
practically indisputable that sociolinguistic, pragmatic, and grammatical factors are involved.
As Ambadiang (1999) observes, from most of the elements analysed by the different studies,
gender in nouns referring to people “tends to be biological”. Thus, the gender assignment

process should not be approached exclusively from a grammatical perspective.

The so-called gender (in)congruency effect! has been extensively studied across different
languages and under various experimental paradigms, though the results remain highly
diverse and continue to generate debate.

(In)congruency can be established in different ways: between a role noun?and a personal
pronoun, between the gender stereotype associated with a word and its grammatical gender,
or between a visually defined referent and a pronoun, among other experimental
configurations. In all these cases, the effect is typically defined as a differential processing cost
driven by the congruency or incongruency between distinct sources of gender information
(usually conceptual-semantic and grammatical). Two main points have traditionally been the
subject of debate. First, the direction of the effect: is incongruency always more costly than
congruency? The prevailing trend (especially among studies that analyse production
processes) supports a facilitation effect for congruent pairings (Finocchiaro, etal., 2011; Biirki,
et al., 2023), although some studies have found the opposite pattern (Paolieri, et al., 2010).
Second, an ongoing question is whether the effect varies according to the language or
language family. Romance languages have been a focal point in this discussion: some studies
claim that the effect appears only in Slavic languages (Finocchiaro, et al., 2011; Biirki, et al.,
2023) but not in Romance languages, whereas others have reported it in Romance languages
as well (Paolieri, et al., 2010; S&-Leite, et al., 2022; Casado, et al., 2023). Among the studies
that have examined this phenomenon, many have focused on lexical-level production

processes, i.e., the retrieval or activation of a lexical item for production. From this

! Both terms “gender (in)congruence effect” and “gender (in)congruency effect” will be used as synonyms.

% Literature on the topic has used indistinctly “role nouns” or “role names”. In this paper, we use both as synonyms
and we conceive them as terms referring to the function or position that someone has, or is stereotypically
expected to have, in society, in the workplace, or in any context that involves interpersonal relationships in
public or private domains. For example, some role names refer to family relationships, such as “daughter” or

“grandfather”, while others refer to professions, such as “teacher” or “engineer”.
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perspective, much of the discussion has been framed within the context of classical models of
word production (Levelt, 1999; Levelt, Roelofs and Meyer, 1999).3

Alario et al. (2004) focus on the production of isolated words in three naming tasks with an
experimental priming paradigm, where the prime was manipulated depending on whether it
was congruent or incongruent in terms of grammatical gender relative to the target (drawing
or written word). The results show that the prime activates a given gender and this gender in
turn has an influence on the process of lexical selection. However, the authors note that these
data do not allow evaluating whether the syntactic compatibility of prime and target is a
requisite for the observation of the facilitation effect.

Paolieri et al. (2010), Finocchiaroet al. (2011) and Wu and Schiller (2023) work under the
picture-word interference (PWI) paradigm and discuss in particular the extent to which
empirical evidence supports the effect of (in)congruence in Romance languages and,
specifically, what is the direction of the effect. PWI is usually used to study language
production processes, especially semantic and grammatical, during word retrieval
Participantshaveto name a picture while a distractor is superimposed. If the distractor shares
some feature with the word-picture target, it may cause interference and a competition is
expected at the lexical selection level and, therefore, naming is slower.

Paolieri et al. (2010) find an unexpected direction of the effect, but verify that an effect
does appear in Romance languages: their results show that items in incongruent gender
condition are processed faster than those presented in congruent condition. This interference
pattern in the congruent condition, in principle, is not the expected result, but the inverse.
The authors explain this by postulating that there is an active inhibition of the lexical
representation of the distractor noun that extends to the lexical representation of the target.
Overall, they argue that this study constitutes additional evidence to support the notion that
grammatical gender is an intrinsic lexical property and not a pure syntactic feature to be
processed only in the production of the noun phrase, and is consistent with the hypothesis
thatthe gender congruenceeffectin Italian and Spanish reflects access to appropriate nominal
completion which depends on the selection of the grammatical gender. However, Finocchiaro
et al. (2011) propose to revisit the findings of Cubelli et al. (2005) and investigate the
possibility (or not) of generalizing these results and their implications for the understanding
of the phenomena involved in lexical access. A series of PWI experiments in several languages
(Spanish, Italian, French, German, and Dutch) find no evidence to support the same postulates

and revisit the effect in Romance languages. They reported that participants were slower to

® However, as one of the reviewers of this manuscript pointed out, it is worth clarifying that classical models of
production are based on languages with natural gender and not with grammatical gender, so predictions may

not be straightforwardly projectable to grammatical gendered languages.
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produce target picture nouns when the distractor was gender-congruent in comparison with
the gender-incongruent condition. The authors postulate that the gender interference effect is
a rather ephemeral phenomenon and its instability cannot be attributed to specific
experimental conditions. Gender interference may not be observable as reliably as, for
example, the semantic interference effect. Wu and Schiller (2023), in an experimental study
for Spanish, also consider transparency as a conditioning factor. With a PWI experiment,
they study noun phrase production and find a significant gender congruency effect
for naming latencies.

Sa-Leite et al. (2021, 2022) also work around production processes and evaluate these
processes in European Portuguese, another Romance language, considering the mixed results
that emerge from experimental studies. S4-Leite et al. (2021) focus specifically on animacy as
an essential factor to consider lexical processing and gender (in)congruence effects. They ran
two PWI experiments in which the percentage of animate targets was manipulated (0, 25, 50,
and 100%) and expected gender competitive effects only if the percentage of animate targets
was low, as animacy may induce the skipping of gender selection by capturing the attention
of the participants, thus diminishing activation and the competitive role of the distractors.
They find gender competitive effects restricted to inanimate targets and to the 0% animacy
condition, which pose an interesting interaction between animacy and gender during lexical
processing in which animacy shows a semantic prioritization over gender. Sa-Leite et al.
(2022), on the other hand, concentrate on the transparency of the gender-determiner mapping
system and grammatical agreementrestrictions. With three PWI tasks, participants were asked
to name or describe each picture by producing a noun phrase (Experiment 1) or produce a
bare noun (Experiments 2 and 3), while they had to ignore the distractor noun superimposed
onto the picture. The results show a gender congruency effect restricted to noun phrases and
that this effect is modulated by transparency, regardless of the agreement condition.

Both for this study and that of Wu and Schiller (2023), it is important to highlight the
potential difference arising from the specific instruction: the case of gender recovery in
Romance languages may not be the same when producing a noun phrase, which requires
explicit agreement between determinant and noun, as opposed to producing a bare noun, in

which the agreement requirement at least does not become explicit.

If we consider studies that analyse the gender (in)congruence effect during language
comprehension processes, papers such as Carreiras et al. (1996) and Duffy and Keir (2004)
havebeen pioneering in many ways. Both studies analysed the influence of gender stereotypes
on the construction of mental models during sentence and text comprehension in English and
Spanish. Both of them analysed congruency and incongruency of explicit and implicit

semantic information provided by gender stereotypes with respect to a morphologically
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gendered personal pronoun. They reported the existence of a consistent and significant
incongruency effect, reflected in a processing cost when the personal pronoun mismatched
the stereotype associated with the role name. Specifically, Carreiras et al. (1996) found
different results for Spanish and English: for Spanish, a language that morphologically marks
gender through inflections in nouns and determiners, the clues about a referent’s gender
come not only from representations associated with stereotypes but also from explicit
morphological marking.

Kreiner, Sturt and Garrod (2008) take up some of these findings to specify (using the eye-
tracking technique in a language comprehension task) how different types of semantic
information involved may affect the incongruency effect. On the one hand, they consider the
information provided by gender stereotypes as non-specific linguistic information. On the
other hand, they consider the gender information encoded in the lexicon itself as another
semantic feature of some words, which they call definitional gender. Unlike Romance
languages, in English, gender is usually encoded in the root of lexical forms, not in the
inflectional morphology. The experimental paradigm they use is also based on analysing the
effects of (in)congruence of role names (definitional, such as “king” or “mother”, or
stereotypical, such as “minister” or “surgeon”) with respect to a personal pronoun, as a basic
process for establishing coreference. While a significant incongruency effect was found for
both types of nouns, the effect occurred earlier for definitional nouns. Additionally,
incongruency was found to be more difficult to repair in order to achieve a coherent
interpretation. They also presented a particularly interesting finding for cataphoric order
(pronoun-noun): theincongruency effect for stereotypical nouns disappears. This suggests that
the grammatical gender information provided by the pronoun consistently and
unambiguously guides the construction of a mental representation of gender and the
establishment of coreference with a noun that is only pragmatically associated with a
particular gender but does not lexically encode that information.

Furthermore, Canal et al. (2015) and Siyanova-Chanturia et al. (2012) conducted some
comprehension tasks with the electroencephalography technique (EEG-ERP),* in English and
Italian, to investigate the neural correlates of the incidence of gender stereotypes during
language processing. They also use congruence (between nouns and pronouns) and the type
of gender information encoded in the noun (definitional vs stereotypical) as central factors in
the experimental design. The patterns found in each study presented particularities as well as
similarities. Both found neural correlates of the gender incongruency effect found in
behavioural experiments and reported consistent differences due to the type of gender

information (definitional and stereotypical). Distinctly, they exhibited N400 components

* The technique involves recording brain electrical activity called Event Related Potentials (ERP). Specifically, the
electrical potentials generated following the presentation of a linguistic stimulus are measured (Kutas
et al., 2006).
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associated with gender stereotypes and P300 or P600 for words with definitional gender
information, interpreted along the lines of agreement violations.

Pesciarelli et al. (2019) also worked with the EEG-ERP technique and conducted tasks
within a masked and unmasked priming paradigm in Italian to explore the implicit effect of
grammatical and stereotypical gender during processing of gender violations. Participants
were asked to judge the grammatical gender of the target pronoun following a prime that
could be either a grammatically marked or stereotypically biased role name. Gender
incongruent stereotypical primes elicited larger N400 responses in both masked and
unmasked conditions, which was interpreted as compelling evidence for the influence of
gender stereotypes even under unconscious conditions. Casado et al. (2023), based on the
study by Pesciarelli et al. (2019), also explored implicit activation of gender stereotypes
during the lexical processing of nouns that refer to animate entities (animals or people) in
Spanish. They analysed role names with and without stereotypicality bias, and epicene nouns
referring to animals. They found a gender congruency effect for all prime conditions, even
with epicene nouns. The authors conclude that grammatical gender features are activated
even when bare nouns (no agreement restrictions) are processed and it can bias the gender
congruency effect even when the noun is not conceptually related to gender. This might show
that not just high-level conceptual information but also lexical and grammatical information
are involved in the gender congruency effect.

Finally, it is worth mentioning a very recent study where Serafini and Pesciarelli (2025)
proposed an adapted word-word priming task to test the (in)congruence effect not just for
words but also for faces in Italian. Materials were taken from Siyanova-Chanturia etal. (2012)
and Pesciarelli et al. (2019), but one half of the targets were pronouns (congruent or
incongruent with respect to a previous noun) and the other half of the target were faces.
Interestingly, the results found for faces are in line with previous priming studies (Banaji and
Hardin, 1996; Cacciari and Padovani, 2007; Siyanova-Chanturia, et al., 2012; Pesciarelli, et
al., 2019; Casado, et al., 2023). One point to remark upon is the gender asymmetry found,
also inline with behavioural studiesin Spanish (Stetieand Zunino, 2023; Zunino, et al., 2026):
there appeared an N400 effect for violations of the female stereotype by male faces
(babysitter—male face), but a P300 effect for the male stereotype — female faces condition
(falegname ‘carpenter’—female face). This shows the need to consider another factor when
studying the gender (in)congruence effect with role names: it might be different to represent

men in female roles compared with representing women in male roles.

Focusing on (psycho)linguistic processing, which analyses language comprehension and
production processes from a broader cognitive perspective, links with the organization of

mental representations and concepts, prior world knowledge and beliefs begin to emerge. Just
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as it is possible to analyse the relationship between beliefs and language by studying the
effects of morphology or lexical semantics on the construction of mental representations, it is
also possible to reflect on how gender stereotypes, as part of our beliefs and prior knowledge
about the world, condition and influence language comprehension (Carreiras, et al., 1996;
Duffy and Keir, 2004; Siyanova-Chanturia, et al, 2012; Menegatti and Rubini, 2017; Lewis
and Lupyan, 2020; Stetie and Zunino, 2022; Zunino and Stetie, 2022). Within this group of
studies, two phenomena stand out. The first addresses the potential gender interpretation bias
for languages with mandatory gender markings and binary gender paradigms. The second
focuses on a more specific point of the same problem: the construction of reference using the
generic masculine in role names associated with different gender stereotypes.

Considering this general framework and the debates around the gender congruency effect
(GCE) in Romance languages presented in Section 1, we designed two sentence
comprehension experiments (a self-paced reading task and a L(exical)-maze task) using a
psycholinguistic approach to assess the interplay between gender stereotypes present in the
role noun semantics and morphological gender markings in Spanish. Spanish seems to have a
more transparent system of desinential gender marking (in comparison to Italian, Thornton,
2009; Finocchiaro, et al.,, 2011) and role names that form gendered pairs (rather than
heteronyms, which instead mark gender on the root) are ideal examples to analyse the
difference between gender information encoded on the root or through inflectional
morphology. For example, abogad[-o] / abogad[-a] (‘lawyer’) does not differ in the gender
information on the root at all, but only on the desinential inflectional marking. If there is any
stereotypical gender information on the root it won’t be related to grammatical gender but to
purely conceptual-semantic information. Therefore, the gender incongruence can be
generatedintra-lexically: thesemanticinformationassociated with gender stereotypes and the
grammatical gender features encoded on the inflexion can be congruent or incongruent.

As one of the points of debate (Sa-Leite, et al., 2022; Biirki, et al., 2023; Wu, et al., 2023)
focuses on whether the (in)congruence effect arises during lexical access or, instead, during
agreement processing (mandatory in Romancelanguages), weaim to analysenominal phrases
in sentences using two different experimental paradigms. This offers an experimental context
that allows us to study effects at the word level, while also capturing and analysing potential
syntacticand semantic effects (both local and global) at the sentencelevel. Furthermore, using
two different experimental paradigms (Experiment 1: self-paced reading and Experiment 2: L-
maze) allows us to compare methodological factors and potential differential effects on the
results. The maze paradigm is known to be a more demanding task but a very rigorous
technique for assessing effects on the word, avoiding spillover effects (Forster, et al., 2009;
Boyce, et al., 2020). In contrast, cumulative self-pacedreadingis considered a more ecological
paradigm, but less precise for detecting fine-grain local effects and may not ensure semantic

integration, especially when presented without comprehension questions (Boyce, et al., 2020).
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Therefore, the use of both experimental paradigms will allow us to discern whether the
possible gender (in)congruence effect occurs at the determiner, the role noun or the
subsequent word, which, in turn, will enable us to add evidence to the discussion about
whether gender recovery occurs during lexical access or agreement processing.

Lastly, it is important to note that we wanted to test potential differences depending on the
distributional structure of the sentence, considering whether the nominal phrase with the role
nounispresented at aninitial or final position. While effects stemming from local grammatical
processes like agreement should not be affected, the process of integration of conceptual-
semantic information (such as gender stereotypical information on role nouns) might change
due to incremental processing (Pickering and Traxler, 2000; Karimi and Ferreira, 2016). In
the case where the noun phrase appears at the beginning of the sentence, there is no semantic
information that can be used to compute gender, and the grammatical gender information
and the agreement restrictions between determiner and role name would be the basic key. On
the other hand, when the noun phrase appears at the end of the sentence, the semantic
scaffolding constructed from the incrementalintegration during reading can provide elements
that operate at a higher order conceptual level in the retrieval of gender information of the
role name.

To summarize, there are three general research questions that guide this study: [a] What
conditioning imposes the requirement of gender agreement (a morphological-lexical
phenomenon) within the NP in Spanish (as in all Romance languages) for the
generation/detection of the GCE?; [b] What effect could the linear organization of the
sentence (distributional phenomenon) have on GCE generation/detection? ; [c] What effect
could the type of task and the experimental paradigm used (underlying process and task

related phenomenon) have on GCE generation/detection?

Based on the previous literature and the theoretical considerations discussed above, we

propose the following experimental hypotheses:

1. There will be a positive congruence effect between stereotypical bias and gender
morphology: when stereotypical bias and gender morphology are congruent, times
will be shorter, thus congruence will facilitate the process.

2. There will be a negative incongruence effect between semantic bias and gender
morphology: when stereotypical bias and gender morphology are incongruent,
times will be larger, thus incongruence will hinder the process.

3. There will be differences between noun phrases presented in initial versus
final position: when presented in final position, role nouns are expected to
show a stronger stereotype bias effect due to ongoing global semantic

integration mechanisms.
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The task involved 301 Spanish speakers from Argentina. Fifteen participants had to be
removed: 5 persons participated twice in the experimentand 10 participants systematically
did not reach the minimum time of 100 ms, considered the lower time limit for word reading
(Hartley, et al., 1994). Of the remaining 286 participants, 181 were women, 66 were men, 9
were non-binary, and 30 did not report their gender identities. Participants were between 18
and 76 years old (M = 32.93; SD = 12.03) and all had completed high school. Participants
were recruited through social media, email and other free digital media. Participation was

voluntary and unpaid.

We designed 40 sentences with role nouns, 10 for each condition according to Semantic Bias
(male vs female) and Gender Morphology (masculine, feminine). All sentences began with a
noun phrase (determiner + role noun) and then a predicate with no subordinate clauses. The
only reference to gender appeared in the subject, both in the determiner and the role noun.
Sentence length was controlled: between 11 and 16 words (M = 13.50; SD = 1.26) and
between 85 and 90 characters (M = 87.47; SD = 1.29), with the same mean for all conditions
(87.4 characters). Female or male semantic bias is dependent on cultural knowledge, as was
already noted in the Introduction. Therefore, we conducted a prior normative study with a
preselection of 12 role names (see Stetie and Zunino, 2023; Tzinavos Muioz, et al., 2025).
From the data obtained in the normative task, we selected 10 final stimuli for each level of
Semantic Bias. Examples (1) and (2) present items with semantic female and male bias,

respectively, all with both, masculine and feminine morphology.

(1) Los enfermeros / Las enfermeras sostienen gran parte de la demanda en
The.m nurses.m / The.rnurses.F support much of the demand in

los hospitales y centros de salud.

hospitals and healthcare centres.

(2) Los carniceros / Las carniceras solo desgrasan  bien
The.m butchers.m / The.F butchers.F  only  defat well
los cortes de carne y pollo para  sus mejores  clientes.
beef and chicken cuts for their  best customers.

10
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Regarding the fillers, we used 80 stimuli that corresponded to another experiment, as
shown in example (3). In addition, to control that participants were paying attention to the
task and constructing a global representation of the sentences they read, we included
comprehension questions with four response options (see example 4) for half of the stimuli,
both experimental and filler. We divided the sentences into three counterbalanced lists (i.e.,
each participant was exposed to only one of the two versions of each item) with 40 items
each, of which 20 presented comprehension questions. To ensure a proper balance, two lists
contained 13 experimental items and 27 fillers, while the third consisted of 14 experimental

items and 26 fillers. No participant saw the same role name twice.

(3) La joven defendié al hijo del profesor que  se copié
The young woman defended the son ofthe teacher.m who cheated
durante la evaluacion de matemdtica.
during the math test.

(4) ¢Enqué  evaluacion  se copiaron?
In which test did they copy?
a. matemadtica; b. fisica; c. quimica; d. geografia.

a. mathematics; b. physics;  c. chemistry; d. geography.

The task was designed using IBEX software (Internet Based Experiments: Drummond, 2013)
and one of the three lists was randomly assigned to each participant. First, we presented an
informed consent that had to be accepted to access the demographic data questions and the
experiment. The experiment consisted of a self-paced reading task with a cumulative moving
window paradigm: participants read a sentence word by word at their own pace. In half of
the cases, after each sentence, they moved to another screen, where they were presented with
a comprehension question with four options. Once they selected the answer, they moved to
the next screen with a fixation point. At this point they could either rest or continue with the
next trial. We made it clear to them that they would have four practice sentences, which were
followed by three more training items, which, for them, were already part of the experiment.

The task could only be performed on a computer with an internet connection.

We considered two different sentence regions as dependent variables; as we wanted to focus
on the noun phrase (NP) processing, here we analysed the NP reading time and the spillover

region reading time, that corresponds to the verb in all sentences.

11
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Statistical analysis was performed using R software version 4.4.2 in the R Studio interface
(R Core Team, 2024). We used the following packages: tidyverse (Wickham, et al., 2019),
Ime4 (Bates, et al., 2015), ImerTest (Kuznetsova, et al., 2017), sjPlot (Liidecke, 2023) and
MASS (Venables and Ripley, 2002). Data and analysis code are available at Open Science
Framework (OSF):

For the final analysis, we discarded items that were answered erroneously (1.66% of the
data). In addition, because the task was performed remotely without being able to control the
situational context during data collection, we set time limits for its completion (lower limit:
1000 ms; upper limit: 10000 ms). This involved the removal of 11 data points (0.30% of the
total sample). Additionally, we conducted an identification of outliers for a possible posterior
imputation, however, there was no measure that exceeded the 2.5 standard deviations for
each participant in each condition (Baayen and Milin, 2010; Cousineau and Chartier, 2010).

We analysed the time participants took to read the role noun and the verb, which we
treated as the spillover region. As shown in Figure 1, as expected, no effect is generated on
the determiner. Instead, male-biased role nouns with masculine morphology had the shortest
processing times, both in the role noun and in the subsequent word, the verb. In the place of
the noun the other three conditions are assimilated, while in the spillover zone, the verb, the
two incongruent conditions differ from the two congruent conditions. For the statistical
analysis, we tested the assumptions of normality and homoscedasticity based on Linear Mixed
Models. Thisled us to perform a logarithmic transformation (Winter, 2019; Vasishth, et al.,
2021). Additionally, we coded fixed factorlevels as scaled sum contrasts (Schad, et al., 2020).
The models used for the analysis included Semantic Bias and Morphology as fixed effects and
Participants and Items as random effects.® The resulting model was: Imer(log(reading_time) ~
Semantic Bias / Morphology + (1 | Participants) + (1 | Items).® The results for each variable

are presented in Table 1.7 Although there is a clear pattern that favours congruent conditions

® Although it was not the primary focus of the present study, we included a supplementary analysis, available at
OSF ( ), to explore potential differences in reading times across the gender identities of the
participants. No statistically significant differences were found based on the participants’ gender identity;
however, this evidence should be interpreted with caution, as the experiment was not specifically designed to
test this variable and, hence, the sample was not balanced across gender groups.

® The model used is similar to the more usual one: lmer(log(reading time) ~ Semantic bias * Morphology + (1 |
Participants) + (1 | Items), since it also considers interactions. Our decision to use nested models was guided
by clearly defined hypotheses with specific planned comparisons. Addressing these analyses separately allowed
us to directly address the different research questions avoiding additional comparisons that are not theoretically
motivated. We avoided omnibus analyses with full models that usually have overparameterization and to
increase the risk of Type I errors (Schad et al., 2020; Vasishth & Nicenboim, 2016). Random slopes were not
considered due to convergence issues.

7 As we did not expect effects on the determiner, we did not report here statistical analysis for the determiner,

but we presented it in Supplementary Materials. One of the key points for the Romance languages is precisely

the computation of grammatical gender information through the agreement between determiner and name in

NPs. The determiner conveys information that generates expectations about the grammatical gender of the name
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(in line with the gender congruence effect, Biirki, et al., 2023; Casado, et al., 2023), we found
no statistically significant effects due to semantic bias in interaction with gender morphology
on the role noun. For the verb reading time (spillover effect), our attention focused on
morphology nested within the male bias. In other words, in sentences with male-biased role
nouns, those with masculine morphology (congruent) were read faster than those with
feminine morphology (incongruent), but no statistically significant effect was found. Although
not significant, there is a clear pattern. In Figure 1, it is observed that sentences with male-
biased role nouns and congruent morphology were the ones that were read the fastest among
the four conditions, while those with male bias and feminine morphology (incongruent) had

the longest reading times.

450

400
Condition

4 male bias - femenine morph

female bias - masculine morph

4 female bias - femenine morph

350 male bias - masculine morph

Mean reading times (in ms)

300

determiner role noun verb
Las ingenieras revisan
Los nifieros desempefian
Las nifieras desempeifian
Los ingenieros revisan

Figure 1. Mean reading times for determiner, role noun and the verb by

Semantic Bias and Morphology with error bars (in ms).

to be found in an incremental processing scheme and, therefore, operates when processing the gender

information in the role name (Alario, et al., 2004, Wicha, et al., 2004).
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Table 1. Summary of LMM analysis for role noun and verb reading times

log(RT_noun)

log(RT_verb)

Predictors Estimates SE T P Estimates  SE T p
(Intercept) 5.67 0.03 193.80 <0.001 5.78 0.03 191.21 <0.001
Semantic Bias -0.03 0.02 -1.77 0.084 -0.02 0.03 -0.88 0.384
SBias,,e / morphology -0.01 0.03 -0.21 0.836 -0.06 0.04 -1.71 0.096
SBiasgmate / morphology 0.00 0.03 0.02 0.984 0.03 0.04 0.79 0.435
Random Effects
a 0.14 0.19
Too 0.22 o 0.21 e

0.00 jem 0.00 jem
ICC 0.62 0.53
N 286 pare 286 part

40 jtem 40 iiem
Observations 3669 3669
Marginal R* / Conditional R*  0.001 / 0.619 0.002 / 0.535

The task involved 145 Spanish speakers from Argentina, from which three had to be removed
because they were not Argentinian or were not living in the country. Of the remaining 140
participants, 106 were women, 31 were men, 3 were non-binary. Participants were between
21 and 75 yearsold (M = 37.24; SD = 13.01) and all had completed high school. Participants
were recruited through social media, email and other free digital media. Participation was

voluntary and unpaid.

We designed 48 sentences with role nouns, 12 for each condition according to Semantic Bias
(male vs. female) and Gender Morphology (masculine, feminine). All sentences were
presented in passive voice in order to end with a noun phrase (determiner + role noun +
adjective). The only reference to gender appeared in this noun phrase. All sentences were of
similar length: between 11 and 15 words (M = 12.58; SD = 1.23) and between 82 and 97
characters (M = 90.77; SD = 3.88), with the same mean for all conditions (12.6 words). To

select role names, we used the same prior normative studies from which we chose the items
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for Experiment 1 (see Stetie and Zunino, 2023; Tzinavos Mufioz, et al., 2025). Examples (5)

and (6) present items with semantic female and male bias, respectively.

(5) Gran parte dela demanda en el drea pedidtrica es sostenida por  los
Large part ofthedemand in the paediatric area is sustained by the.m

enfermeros  universitarios / las enfermeras  universitarias.
nurses.M university-trained.m / the.F nurses.F university-trained.r

(6) La suba del precio de la nafta  fue resistida enérgicamente por los
The increase in  gas prices was strongly resisted by thewm
camioneros afectados / las camioneras afectadas.

truck drivers.m affected.m / the.r truck drivers.F affected.F

Since the L-maze task requires participants to choose each word that continues a sentence,
they must choose between the word that actually belongs in the sentence and a pseudoword.
In this case, the pseudowords were constructed from all the words in the experimental items
and matched in length and number of syllables. In (7), we present an example of the
competitor pseudowords that was associated with item (5).

(7) x-x-x minte ta sa fiostica an ke miba merrarpina us miudinido rin yan lerrircute
vonfaderamalte.

Additionally, we used 48 distractors that corresponded to the stimuli from another
experiment, as illustrated in (8). We organized all the items into four lists with 24 items each:

12 experimental and 12 fillers.

(8) Lucia defendio al pasante de la funcionaria que estaba muy convencido de su
Lucia defended the intern  of the official who was very convinced of his
opinién.

opinion.

In this case we designed an L-maze task and used the PCIbex platform (Zehr and Schwarz,
2018). First, we presented an informed consent that had to be accepted to access the
demographic data questions and the experiment.

The L-maze task consists in selecting one of two items (one word and one distractor, in this
case a pseudoword) presented on a screen in order to form a complete sentence, as shown in
Figure 2. Participants had, at their own pace, to select which word was the adequate one on
each screen to constructthesentence. The experiment began with four practice sentences, and
to help participants understand the dynamics of the task, they were given feedback, i.e., they
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were informed if they had selected an incorrect option and were allowed to correct their
choice. After the practice, two training sentences followed, which participants perceived as
already part of the task, though they were not included in the data analysis. In all cases,
participants saw two words at the centre of the screen, as shown in Figure 2. At the end of
each item, a fixation point appeared in the middle of the screen for 500 ms before moving on
to the nextsentence. If they selected the pseudoword, a message appeared indicating they had
made an error. In addition, since the task was very demanding, we included three mandatory
breaks during which participants could take as much time as they needed. The task could only

be performed on a computer with an internet connection.

. Los X-X-X
tedoan @o_r;\
/\
taloctién@blemas
/]

plenodal @

Figure 2. Representation of the lexical maze task

We considered two different sentence regions reading time as dependent variables: the role
noun and the posterior adjective (see Figure 3). Statistical analysis was performed using the
same software and procedures as in Experiment 1. Data and analysis code are also available
at OSF:

For the final analysis, we discarded items that were answered erroneously (13.56% of the
data).® We applied the same procedures for controlling extreme values and identifying outliers
than in Experiment 1. Only one data point (0.07% of the total sample) was removed due to
an extreme value and no outliers required imputation.

As shown in Figure 3, male-biased role nouns with masculine morphology had the shortest
processing times, both in the role noun and in the adjective. In this case it was not considered
as a mere spillover zone (in fact, the maze technique significantly reduces this type of effect:
Forster, et al., 2009; Boyce, et al., 2020). The adjective in Spanish requires gender agreement

with determiner and name within a NP, so from analysing the processing time there, it is

8 This result is not surprising, as maze tasks typically yield a high number of errors (Forster, et al., 2009; Boyce,
et al., 2020).
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possible to obtain data on the potential facilitation in some of the conditions for the processing
of more complex NPs, with a triple agreement restriction. For example, if the particular
condition of (in)congruence in the role name may affect gender computation in the adjective.

The reading times for the role noun showed the same pattern as in Experiment 1: the next
fastest condition was that of female-biased role nouns with feminine morphology, followed
by the two incongruent conditions, with themale-biased role noun with feminine morphology

showing the longest reading times. However, these patterns did not replicate in the adjective.

1100

1000

Condition

@ male bias - femenine morph
900 A temale bias - masculine morph
4l female bias - femenine morph

—— male bias - masculine morph

Mean reading times (in ms)

800

700
determiner role noun adjective
las ingenieras tituladas
los nifieros permisivos.
las niferas permisivas.
los ingenieros titulados

Figure 3. Mean reading times for determiner, role noun and adjective by

Semantic Bias and Morphology with error bars (in ms).

For the statistical analysis, we followed the same procedure as in Experiment 1 and used
Linear Mixed Models (Winter, 2019; Vasishth, et al., 2021). We also coded fixed factor levels
as scaled sum contrasts (Schad, et al., 2020). The models used for the analysis also included
Semantic Bias and Morphology as fixed effects and Participants and Items as random effects:
Imer(log(reading_time) ~ Semantic Bias / Morphology + (1 | Participants) + (1 | Items).°
The results for each variable are presented in Table 2.1° We didn’t find statistically significant
differences in the adjective reading times and, for the role noun, the only statistically
significant difference was found between the congruent and incongruent conditions involving
male bias, specifically, between male-biased role nouns with masculine morphology and those

with feminine morphology (i.e., ingenieros vs. ingenieras, ‘male engineers vs. female

° In Experiment 2, we also used a complementary analysis to assess whether there were statistically significant
differences due to the participants’ gender identity variable. The analysis is available at OSF
( ), and here too we found no statistically significant differences.

1% See footnote 1.
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engineers’). In other words, we find a significant effect of gender (in)congruence only for
male-biased role names.

Table 2. Summary of LMM analysis for role noun and adjective reading times

log(rt_noun) log(rt_verb)
Predictors Estimates SE T P Estimates  SE T P
(Intercept) 6.81 0.02 303.66  <0.001 6.85 0.02 351.03 <0.001
Semantic Bias -0.03 0.03 -1.04 0.304 0.03 0.02 1.20 0.236
SBiasy,e / morphology 0.14 0.04 3.76 <0.001 0.02 0.03 0.50 0.620
SBiasgmae / morphology -0.02 0.04 -0.47 0.642 0.04 0.03 1.18 0.245
Random Effects
a 0.05 0.06
Too 0.05 o 0.03 pare

0.01 jiem 0.00 jtem
ICC 0.50 0.40
N 140 o 140 or

48 e 48 iem
Observations 1492 1492
Marginal R* / Conditional R*  0.024 / 0.509 0.004 / 0.339

As we developed in the Introduction, the phenomena linked to gender processing are manifold
and research on the gender (in)congruence effect (GCE) has been approached from various
paradigms and models (Siyanova-Chanturia, et al., 2015; Biirki, et al, 2023; Casado, et al.,
2023), both in production processes and in language comprehension. One of the central
debates is related to defining where and when gender information is computed and retrieved
(Alario, et al., 2004; Finocchiaro, et al., 2011; Sa-Leite, et al., 2021). The search for gender
(in)congruences has been a good clue to analyse this phenomenon.

In the different studies, the locus at which (in)congruence is experimentally generated also
varies. In some of them, gender (in)congruence between noun and pronoun is studied. Others
explore the effect of context and several conditions are considered: lexical, phrasal, sentential
(Carreiras, et al., 1996; Paolieri, et al., 2010; Pesciarelli, et al., 2019). Some studies also focus
on animacy as an independent variable (congruence effect in inanimate nouns: Casado, et al.,
2021) or explore semantic information projected from nouns and faces (Serafini and
Pesciarelli, 2025). Several factors have also been analysed as conditioning for the generation
of the GCE during production (Finocchiaro, et al. 2011). The language under study is perhaps

the most coarse-grained one: there is an intense debate about whether Romance languages do
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indeed exhibit GCEs. This grouping is not random; these are languages with grammatical
gender, with particular gender morphology paradigms. In those cases, the discussion about
whether gender is a purely lexical phenomenon or also syntacticalis profuse (Thornton, 2009;
Finocchiaro, et al., 2011; Fabregas, 2024).

Among the factors considered to be influential, studies have addressed animacy (Sa-Leite,
et al., 2021), transparency of the morphological gender system (Sa-Leite, et al., 2022; Wu, et
al.,, 2023), type of noun in terms of gender (Kreiner, Sturt and Garrod, 2008; Siyanova-
Chanturia, et al., 2015; Casado, et al., 2023), agreement restrictions with the determiner
(Alario, et al., 2004; Wu, et al. 2023), and even the interplay between linguistic and non-
linguistic stimuli (S&-Leite, etal., 2021; Serafini and Pesciarelli, 2025), which makeit possible
to consider gender processing, especially linked to stereotypes, also as a semantic-conceptual
phenomenon of high order, which in Romance languages, may interact with morphological
marking (Zunino, et al., 2025; Zunino, et al., 2026).

In this work, we focus on exploring the occurrence of GCE on role nouns during sentence
reading and comprehension. As discussed in Section 1, role nouns that are formed using
generic pairs in Spanish (i.e., abogado-o; abogada-a, ‘lawyer’) are particularly interesting for
analysing the GCE and discussing the locus of where (and what kind of) gender information
would be encoded. In these cases, the lexical root seems not to carry any grammatical gender
information; this information is encoded in the desinence. However, the nominal base can
carry gender information at a semantic-conceptual level through stereotyping bias (Cacciari
and Padovani, 2007; Brauer, 2008; Misersky, Majid and Snijders, 2019; Pinheiro and Freitag,
2020; Stetie and Zunino, 2022; Zunino and Stetie, 2022). This characteristic of role names in
a languagewith a high degree of morphological transparency such as Spanish (S4-Léite, et al.,
2022; Wu, et al., 2024) leads to the fact that the (in)congruence can be generated intra-
lexically between thesemanticinformation attheroot and the morphological gender marking.

We designed two experiments assessing the effects of gender stereotypicality on lexical
semantics and gender morphology. First, we performed a self-paced reading task with a
cumulative moving window paradigm. Second, we ran an L-maze task. In both we
manipulated two factors: semantic bias and gender morphology. Furthermore, in Experiment
1 we tested sentences with NPs containing the target role noun in initial position and in
Experiment 2 we analysed sentences with NPs in final position and triple gender agreement
(Det+ N + Adj) restrictions. These allowed us to evaluate the possible GCE on role nouns
considering different conditioning variables: type of process due to the task, distributional
effect within the sentence, grammatical gender, and gender stereotype of the noun.

In this work we focus on the detection of the effect on the role noun, however, from its
insertion into an NP and with a sentence processing task, the syntactic projection of the gender
is necessarily involved. Although we did not expect to find any effect at the determiner, it is

decisive that in this place grammatical gender information due to agreement restrictions
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begins to be computed (Alario, et al. 2004; Wicha, et al., 2004; Sikos, et al., 2016; Fabregas,
2024). So, at the time of reading the role noun, there should be pre-activated information
(which might generate a predictive expectation) about the noun thatshould follow. From this
information, used as a predictive track, two sources of information in the role noun could be
coordinated to generate the GCE: on the one hand, predictive expectation generated by the
determiner (under both syntactic and semantic constraints) and, on the other hand, the intra-
lexical (in)congruence between the noun stereotype bias (encoded in the root) and the
grammatical gender inflexion. In addition, in Experiment 2, we were also able to verify what
may happen with gender agreement computation within the NP but with an adjective
presented after the noun.

In general terms, our first two hypotheses predicted the existence of a GCE in which the
congruent condition is facilitating, while the incongruent condition is hindering, in line with
numerous previous findings (Biirki, et al., 2023; Casado, et al., 2023; Wu, et al., 2023). In
addition, we considered the possibility that the position of the NP within the sentence would
make a difference in processing, in terms of what information is available at the time the role
noun is processed. Taken as a whole, we can say that our results support our hypotheses just
partially. We did find a general pattern of reaction times on the role noun consistent with the
GCE predicted in our hypotheses, but the differences exhibited by this pattern were only
statistically significant for male-biased role nouns in Experiment 2. Furthermore, this fact
yields the prediction made in our third exploratory hypothesis: there were differences between
Experiment 1 and Experiment 2 that might be due to the NP distributional factor. Based on
our results, and in the context of the current discussions on this phenomenon, we propose
some more fine-grained reflections organized around three elements that will also open up

questions for future research.

1. Could it be a distributional factor conditioning gender (in)congruence effect for

role names in noun phrases?

In the first experiment, where the NP was in initial position and computation might be
considered more lexically than syntactically driven, the differences are not statistically
significant. This could be interpreted in contrast to other experimental studies that did report
an early effect (Siyanova-Chanturia, et al., 2012; Canal, et al., 2015). However, in Experiment
2, where NPs were in final position and appeared after incremental integration, we found a
similar pattern but with a statistically significant gender incongruence effect for male-biased
role names.

It is insightful to compare our analysis with findings such as those reported by Kreiner,
Sturt and Garrod (2008). The authors show different effects depending on whether
stereotypical or definitional role names are involved. Casado et al. (2023) also analysed the

potential difference between the source of information involved in gender retrieval:
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grammatical gender feature or more high order semantic-conceptual information. The authors
discuss that GCE may indeed exhibit a double incidence of lexical-grammatical and
conceptual-semantic levels to compute gender. When analysing the animacy effect, S&-Leite
et al. (2021) also considered the complexity of multiple sources to compute gender
information and proposed a competition effect between purely grammatical gender features
and conceptual encoding of gender information associated with animacy.

Apart from the interplay between conceptual (gender stereotype) and grammatical
(morphological gender) information, our results might also be exhibiting distinctions
associated with the psycholinguistic process conditioned by the distributional organization of
the sentence. For Experiment 1, with a process more anchored in lexical processing of role
names and more locally restricted by NP agreement requirements, no significant effect was
found. In Experiment 2, where processing of role names is conditioned by the syntactic-
semantic scaffolding of the incremental sentence processing where a global conceptual
representation of a whole event is generated, we did find a significant gender incongruence
effect. Predictive processing proposals (Huettig, 2015) have analysed how a more profuse and
fine-grained context generates more precise (and also more biased) semantic expectations
(Kamide, et al., 2003; Matusalem, et al., 2012). Both semantic and syntactic features are
involved in these incremental processes, and both seem to interact to generate anticipatory
predictions, so the amount of previous information computed before reaching the NP can
clearly affect the GCE on the role name. Taken together, these results can be interpreted as
evidence that gender is a complex construct that co-involves multiple sources of information

during language processing.
2. Might gender (in)congruence effect be task-dependent?

Many differences have been reported in terms of the psycholinguistic process involved
(production and comprehension). But there is also a variety of experimental techniques and
tasks that can significantly affect the results found (Casado, et al., 2023; Biirki, et al., 2024).
Our results show that the task can indeed condition the effects found.

In this study, we proposed to analyse the phenomenon in the context of processing NPs
within sentences in which, besides varying the distributional position of the NP, we tested
two different techniques. The decrease in spillover effects and the requirement for immediate
integration of syntactic-semantic information offered by the maze tasks (Forster, et al., 2009)
may have helped to exhibit effects on the role noun.

Although the processing pattern conditioned by the two main factors in the two tasks is
the same, only with the maze technique was it possible to register statistically significant
differences. This makes it possible to assume that many of the previous findings could be
strongly influenced by the experimental technique used, by the paradigm of presentation of

the items or by the task itself. The self-paced reading paradigm may not be accurate enough
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to record effects that do exist or record them without too much spillover. The maze technique
has been highlighted for its precision and for its ability to ensure syntactic-semantic
integration in the incremental course of sentence construction (Forster, et al., 2009; Boyce, et
al., 2020). The results of this study seem to support this.

In addition, it allowed us to analyse potential effects of agreement within the NP between
the noun and the posterior adjective, without this data being confused with spillover effects.
Analysing NP with triple agreement is of interest in the framework of studying at what point
gender information is recovered and to what extent in the temporal course of the process. In
this case, we could observe that the gender incongruence effect found for nouns with male
bias is not projected to the adjective, the point at which the semantic information of the
stereotype seems to be dismissed, and only the grammatical gender information is relevant
for the agreement checking. The technique facilitated especially the interpretation of these
results. The change in the pattern and the absence of significant differences in the adjective,
where, in principle, there is no semantic bias, can also be interpreted as reinforcing the idea
that in the role noun the factor which effectively tracts the differences is the semantic bias
linked to gender stereotypes and not the recovery of the grammatical gender per se. We will
return to this point in the next sub-section in relation to the proposal of an unmarked

stereotype, in addition to an unmarked grammatical gender in Spanish.
3. Exploring the gender asymmetry of the gender (in)congruence effect

Consistently, in both tasks, the male-masculine congruent condition shows the shortest
reading times. As shorter reading times would indicate an easier process, we can propose that
thisparticular congruent condition (male-masculine) is taken as the default one. Interestingly,
we did not find a main GCE but an asymmetrical one: only male-biased nouns with feminine
grammatical gender (i.e., camioneras, ‘female truck-drivers’) showed a significant
incongruence effect. Therefore, congruence is not per se easier or by default, instead this
particular congruent condition that presents a male stereotypical noun role with masculine
morphology seems to be.

Seen from the grammatical gender perspective, feminine morphology causes a difficulty
that is strongly linked to the role name’s semantic bias, and that is not transversal for all
nouns. In other words, we may interpret that processing role nouns that construct a reference
to women performing stereotypically masculine roles showed significantly higher processing
times, thus a greater cost. Siyanova-Chanturia etal. (2015) and Serafini and Pesciarelli (2025)
also reported asymmetrical patterns in their results. The first study found that female-biased
professions carried out by men were more bearable than the opposite, as per our results. They
explained these findings as an effect of men being regarded as the “standard” social category,
that is, the unmarked normative group. The second study discusses a differential pattern in

ERP components conditioned by the direction of the incongruence: N400 for violations of the
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female stereotype by male faces (e.g., babysitter—male face), but P300 for violations of the
male stereotype by female faces (e.g., falegname ‘carpenter’'—female face). These findings
enable us to discuss the notion of unmarkedness, not only for the morphological gender
marking (Ambadiang, 1999; Fabregas, 2024), but also for the semantic male bias that role
nouns may carry.

Furthermore, the differential behaviour between the two binary morphologies might be
reflecting the imbalance of functions between the feminine and masculine morphologies in
Spanish (alsodiscussed by Casado et al., 2023). Masculine,asunmarkedin Spanish, may have
the double function of “generic” and “exclusively men” that the feminine morphology does
not. “Las camioneras” (male-biased and feminine morphology condition, ‘female truck-
drivers’) imposes the restriction of representing exclusive groups of women in stereotypically
male roles, and this seems especially costly. As the masculine morphology is an ambiguous
form in Spanish, its generic function is tied to information of diverse nature, such as world
knowledge, and not just grammar. In this sense, the generic function of the masculine
morphology is not always identifiable, and, in many situations, this form causes a male bias
conditioned by the role names’ level of stereotypicality (Stetie and Zunino, 2022; Zunino and
Stetie, 2022).

This poses a scenario in which, for Romance languages, it is not only morphology but also
stereotypical mental representations of gender that may operate in terms of the traditional
marked/unmarked axis (Eagly and Kite, 1987; Siyanova-Chanturia, et al., 2012), and might
be conditioning the generation of GCE. Future studies will allow us to further refine

these hypotheses.

These three lines of discussion have allowed us to analyse and compare the results of our
two experiments, both with each other and in relation to previous studies. They have also
helped us to outline some emerging certainties regarding gender processing in Romance
languages, to identify nuances and influencing factorsin the gender (in)congruence effectand

to propose several promising directions for future research.

While research on gender processing and the gender (in)congruence effect has flourished in
recent years, much remains to be unravelled regarding theintricateinterplay of variables that
modulate this complex phenomenon.

In the future, it would be interesting toinvestigate distributional effects and task -dependent
differencesin anisolated and systematic way that was not possible in this study. Also, it would
be necessary to be able to isolate distributional effects from effects due to the internal structure

of the NP, for example the potential difference between a simple agreement between Det+N
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versus a complex agreement such as Det+ N + Adj, which requires gender activation in the
three retrieved words.

Furthermore, it would be interesting to investigate possible differences linked not only to
the experimental technique but to the task itself, for example through hybrid tasks of sentence
reading and comprehension with the completion of a final NP. Or even sentence
comprehension tasks conducted completely in auditive modality.

Finally, it seems to be key to highlight the need to deepen our understanding of potential
biases linked to the speaker/listener’s gender identity. Not only is greater evidence required
within the binary paradigm (cis men and cis women), butitis also essential to know in what
way the scene can be modified with participants who define themselves as non-binary, queer,

transgender, gender fluid, among other possible gender identities.

This work has been co-funded by the European Union through the MultiLingualGender project
(MSCA Staff Exchanges, Horizon Europe, Grant Agreement No. 101182959).

This study was conducted with voluntary, anonymous, and unpaid participation of adults.
Each participant couldstop the task at any time they wished. The study was under the support
of the Habeas Data Law of the country. The University of Buenos Aires does not request
authorization from the Ethics Committee when the tasks are not invasive, nor require access
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