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ABSTRACT

The aim of the present study was to explore under what circumstances we could observe a
transference from grammatical gender to the conceptual representation of sex in Spanish, a two-
gender language. The participants performed a lexical decision task and a gender decision task in
the auditory modality, including words referencing inanimate entities associated with males or
females. The sex stereotype could be congruent (falda [skirt], feminine) or incongruent (corbata
[tie], feminine) with the grammatical gender. If the transfer from grammatical gender to conceptual
information related to sex is settled, we should observed faster access for the congruent words
compared with the incongruent ones both in the gender decision task and in the lexical decision
task. The results showed a facilitation while processing congruent vs. incongruent words where
attention to gender was mandatory during the adapted gender decision task. However, there was a
lack of transference during the lexical decision task that might have been caused by the absence of
direct conceptual activation by the time the decision was made. Additionally, we found that
grammatical gender and sex-related information are closely connected, such as the indexical
information about the sex of the speaker primes the activation of information related to sex at the
conceptual (sex stereotype) and also at the lexical level (grammatical gender). Altogether, the

results indicate that gender congruency effect is magnified by direct gender activation.
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The scope of grammatical gender in Spanish: Transference to the con-

ceptual level

ABSTRACT

The aim of the present study was to explore under what circumstances we could observe a transfer-
ence from grammatical gender to the conceptual representation of sex in Spanish, a two-gender lan-
guage. The participants performed a lexical decision task and a gender decision task in the auditory
modality, including words referencing inanimate entities associated with males or females. The sex
stereotype could be congruent (falda [skirt], feminine) or incongruent (corbata [tie], feminine) with
the grammatical gender. If the transfer from grammatical gender to conceptual information related
to sex is settled, we should observed faster access for the congruent words compared with the in-
congruent ones both in the gender decision task and in the lexical decision task. The results showed
a facilitation while processing congruent vs. incongruent words where attention to gender was man-
datory during the adapted gender decision task. However, there was a lack of transference during
the lexical decision task that might have been caused by the absence of direct conceptual activation
by the time the decision was made. Additionally, we found that grammatical gender and sex-related
information are closely connected, such as the indexical information about the sex of the speaker
primes the activation of information related to sex at the conceptual (sex stereotype) and also at the
lexical level (grammatical gender). Altogether, the results indicate that gender congruency effect is

magnified by direct gender activation.
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INTRODUCTION

The lexical access in Romance languages seems to involve the automatic activation of the
grammatical gender (Casado et al., 2017; Cubelli et al., 2005; De Martino et al., 2011; Paolieri et
al., 2011; Paolieri et al., 2010). Interestingly, some evidence has established that grammatical gen-
der activation influences the ease of lexical access during word processing. In a previous study
(Casado et al., 2017), we showed that lexical access was facilitated when the activation of grammat-
ical gender was promoted by congruent semantic primes. In particular, we showed that processing
words presented by speakers whose biological sex matched the grammatical gender (e.g., female
voice—feminine gender) was faster than when the words were presented by speakers whose biolog-
ical sex mismatched the grammatical gender (male voice—feminine gender) (see also Vitevitch et
al., 2013). This finding indicates that, despite the arbitrary grammatical gender assignment (Comrie,
1991; Corbett, 1991; Harris, 1991), it is associated with conceptual information related to sex,
which ultimately influences the lexical access of gendered words.

In the present research, we were interested in exploring to what extent grammatical gender is
associated with conceptual information related to sex, and how this relationship can influence the
access of gendered words. Previous research has already attempted to explore whether there is
transference from grammatical gender to conceptual information related to sex, with conflicting re-
sults (see a recent review by Samuel et al., 2019). While there is evidence favoring the transference
in Spanish when using inanimate targets (Boroditsky et al., 2003; Flaherty, 2001; Forbes et al.,
2008; Konishi 1993, 1994; Martinez & Shatz, 1996; Sera et al., 1994), the results might have been
biased by some factors. For instance, the fact that Spanish is a two-gender language (masculine,
feminine) may have favored a stronger link between biological sex and grammatical gender because
of the greater repetition and a stronger correlation between sex and gender in human animates’

words (Bender et al., 2018; Sera et al., 1994; Sera et al. 2002%; Vigliocco et al., 2005%). Also, as

! They proposed that, in Spanish in particular, there is a semantic basis when assigning the grammatical gen-
der to inanimate entities that makes this language more prone to gender biases.
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criticized by previous research (Bender et al., 2011, 2018; Ramos & Roberson, 2011), it is im-
portant to acknowledge that some of the tasks used in previous studies made explicit reference to
sex dimensions (i.e., sex assignment or voice assignment task to inanimate objects) favoring the
strategic use of gender information to endorse the task at hand. That is, the idea that the connotative
meanings associated with female/male is automatically activated when processing grammatical
gendered nouns of inanimate referents should be taken cautiously. In the present study, we intended
to explore under what circumstances there is a transference from grammatical gender to conceptual
information related to sex in Spanish.

In the Spanish language system, most of the words referring to animate entities with biolog-
ical sex have a congruent grammatical gender assignment (Harris, 1991). That is, words referring to
females are feminine (e.g., hermana [sister]), and words referring to males are masculine (e.g., her-
mano [brother]). In these cases, it is impossible to distinguish whether the activation of the concep-
tual information related to sex is influenced by the grammatical gender assignment, always congru-
ent. However, biological sex is not the only kind of semantic information related to the sex distinc-
tion. Consider the following statements: girls like to play with dolls; boys like to play football. What
the two sentences have in common is that each of them reveals an overgeneralized assumption
based on the sex distinction. The overgeneralized assumptions related to the behavior toward or
preference for objects by males and females are known as sex stereotypes. These beliefs are de-
pendent on the culture and are developed and strengthened based on the speakers’ experience with
the world (Beller et al., 2015; Bender et al., 2016, 2018; Nicoladis & Foursha-Stevenson, 2012; Se-
gel & Boroditsky, 2011). Contrary to the denotative meaning, stereotypical information varies from
community to community, and even from speaker to speaker inside each community (Allan, 2007).
However, despite being part of the connotative meaning, stereotypes are frequently stable within

speakers (Koening & Eagly, 2014). In that sense, when accessing the conceptual representation of

2 In their explanation of the sex and gender hypothesis, Vigliocco et al. (2005) proposed that the effects of
grammatical gender in conceptual information should be greater for languages with two genders due to the
more prevalent association between the gender of nouns referring to humans and the sex of referents than for
languages with more than two genders.
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words associated with sex stereotypes, the stereotypical information is activated in the very early
stages of processing (Oakhill et al., 2005; Wang et al., 2017). Interestingly, the associated sex stere-
otype does not always match the grammatical gender in nouns making reference to inanimate enti-
ties. That is, the relationship between the associated sex stereotype and the grammatical gender as-
signment is arbitrary; therefore, we can find congruent or incongruent cases. An example of a con-
gruent case is the Spanish word falda (skirt), which is grammatically feminine and associated with
females. As an instance of an incongruent example, there is the word corbata (tie), also grammati-
cally feminine but associated with males. This dissociation between the associated sex stereotype
and the grammatical gender has allowed us to examine whether the automatic activation of gram-
matical gender is able to prime the activation of conceptual information related to sex, that is, sex
stereotypes.

A previous study (Bender, Beller, & Kaluer, 2016) intended to study the interaction between
grammatical gender and the conceptual information related to sex by using allegorical associations.
Some inanimate entities —mostly referencing abstract concepts— are associated with males or fe-
males, such as frequently these concepts portrayed as sexed human beings. For instance “freedom”
or “spring” are commonly portrayed as a women. In the study, they compared the processing of
German congruent allegories —for which the grammatical gender corresponded with the associated
biological sex (e.g., Freiheit [FEM], freedom) — with the processing of incongruent allegories —
for which the grammatical gender did not correspond with the associated biological sex (e.g.,
Friithling [MAS], spring) using implicit and explicit tasks. The implicit task consisted on a modifi-
cation of the Simon Task (Extrinsic Affective task), and the explicit task was a voice assignment
task. The results showed a gender congruency effect, that is, more efficient processing of the con-
gruent allegories compared with incongruent allegories. The gender congruency effect was stronger
in the explicit task than in the implicit task. These results were particularly consistent in the accura-
cy analysis. Nonetheless, when including in the accuracy analysis the strength of the allegorical as-

sociations and the grammatical gender as factors, the gender congruency effect found in the implicit



task vanished. The authors concluded that the observed gender congruency effect was not driven by
the linguistic feature of grammatical gender, but by the association of the biological sex with the
concept. Notwithstanding, we have to acknowledge a critical difference between the previous study
(Bender et al., 2016) and the present study. Bender et al. (2016) selected a special type of words —
the allegories—that make reference to abstract concepts (e.g., freedom), in contrast, with our study,
in witch the words associated a sex stereotype, makes reference to concrete entities (e.g., skirt). As
concrete and abstract words are represented differently in memory (e.g., Barber, Otten, Kousta, &
Vigliocco, 2013) and abstract words may have fewer semantic features than concrete words (e.g.,
de Groot, 1989; Plaut & Shallice, 1993), it is reasonable to predict that concreteness might modu-
late the processing of grammatical gender activation, if we consider that grammatical gender and
semantic information interact. Moreover, recently, a reduced effect of grammatical gender with ab-
stract words in comparison with concrete words has been found in bilinguals (see Paolieri, Padilla,

Koreneva, Morales, & Macizo, 2019).

Current Study

The aim of the current study was to explore under what circumstances the automatic activa-
tion of grammatical gender influences the activation of conceptual information related to sex in
Spanish. For this purpose, we used sex-stereotypical words, which have been used previously to
explore congruency and incongruence with lexical and syntactic categories (e.g., Molinaro et al.,
2016; Wang et al., 2017). In particular, we selected nouns with congruent (falda [skirt]), incongru-
ent (corbata [tie]), and without stereotype (mesa [table]) relationships between the grammatical
gender and the associated sex stereotype.

In order to explore whether grammatical gender influences the activation of conceptual in-
formation related to sex in an incidental way, we decided to use a lexical decision task. During the
task, the participants had to decide whether the presented stimuli were real words or pseudowords.
Despite the fact that accessing the semantic information was not mandatory to perform the task,
previous research showed that, indeed, it is accessed (see Haro et al., 2017). That is, we considered

5



that, in this task, the salience of gender information was low, as no direct attention to the grammati-
cal gender or to the conceptual information related to sex was required. Moreover, in order to ex-
plore whether grammatical gender influences the activation of conceptual information related to sex
when the salience of gender information was high, we decided to use a modification of the gender
decision task. During the task, the participants had to decide whether the presented stimuli (we pre-
sented nouns and verbs) had a grammatical gender, and if so, whether the gender was masculine or
feminine. Thus, paying attention to the grammatical gender feature may have enhanced the reinforc-
ing of the transference from the grammatical gender to the semantic information related to sex
(Bender et al., 2011, 2018; Samuel et al., 2019).

Based on the assumption that the transference from grammatical gender to conceptual in-
formation related to sex occurs automatically, through a bidirectional connections between the lexi-
cal and the conceptual level (i.e, Levelt et al., 1999) we made the following prediction for both the
lexical decision task and the gender decision task: the grammatical gender will prime the activation
of the sex stereotype, such that we will observe faster lexical access when there is a match between
the grammatical gender and the sex stereotype (i.e., congruent: falda [skirt], feminine) and slower
lexical access when there is a mismatch (i.e., incongruent: corbata [tie]). However, if the transfer-
ence only occurs when useful for the task, we should only observe the priming from the grammati-
cal gender to the sex stereotype during the gender decision task. Additionally, we expected this ef-
fect to depend on the sex of the speaker. In particular, in the lexical decision and the gender deci-
sion tasks, based on previous studies using similar paradigms (Casado et al., 2017; Vitevitch et al.,
2013), we expected greater priming when the sex of the speaker matched the grammatical gender,
such as when lexical access is boosted when there is a match between the sex of the speaker and the
grammatical gender (e.g., falda [skirt], feminine presented with female voice) compared with when

there is a mismatch (e.g., falda [skirt], feminine presented with male voice).

LEXICAL DECISION TASK

Methods



Participants. The experiment involved 36 native Spanish speakers (18 females; mean age = 22.78;
SD = 4.71) from the University of Granada who took part in exchange for either course credits or
money (€5). The participants had no hearing impairments, uncorrected visual impairments, or lan-
guage or neurological impairments.

Materials. To select words related to a sex stereotype, 60 participants (30 men, 30 women) follow-
ing the same selection criteria as the study participants (university students; mean age = 21.4; SD =
2.49) completed a pretest questionnaire in which they evaluated the grade in which 124 nouns were
sex stereotyped on a Likert-type scale from 1 to 7 (How do you perceive these nouns? 1 = very
feminine, 2 = feminine, 3 = slightly feminine, 4 = neutral, 5 = slightly masculine, 6 = masculine,
and 7 = very masculine). The nouns that scored the highest on either extreme (masculine or femi-
nine stereotypes) were selected for the study. The stereotypical scores were transformed into a scale
from 1 to 3 in which 1 = highly stereotypical and 3 = lowly stereotypical regardless of the category
(masculine or feminine) (see Table 1 for the characteristics of the nouns used in the study). Follow-
ing the design of previous studies (Casado et al., 2017; Vitevitch et al., 2013), we chose 48 trans-
parent, gendered nouns making reference to inanimate entities (masculine nouns ending in -0 and
feminine nouns ending in -a). We also controlled for other variables, such as frequency of use,
number of phonemes, phonological neighbors, imageability, and concreteness of grammatical and
stereotypical gender, using scores from the EsPal database (Duchon et al., 2013; see Table 1 for the
characteristics of nouns used in the study). We selected 48 words as targets. Half of the nouns were
stereotypically associated with females, and the other half stereotypically associated with males.
Half of the stereotypical nouns associated with females were grammatically feminine, and the other
half were masculine. Similarly, half of the stereotypical nouns associated with males were gram-
matically feminine, and the other half were masculine. For the sake of control, we selected 24 addi-
tional stereotypically neutral nouns, half of which were grammatically masculine and the other half
grammatically feminine. We decided to include words with lack of stereotypes to ensure that partic-

ipants did not pay direct attention to the stereotypical information (see Appendix 1 for the complete



list of the stimuli). As fillers, we used 72 pseudo-words created from the nouns using Wuggy soft-
ware (Keuleers & Brysbaert, 2010), maintaining the Spanish syllabicity structure and the numbers
of letters.

To create the auditory stimuli, all the words were recorded with both male and female voic-
es. The speakers were dizygotic twin siblings with very similar dialectic voices due to their origin
and family environment. The words were recorded in mono (26 bits, 44,100 Hz). The mean funda-
mental frequency (FO) of the male voice was 124.52 Hz, and that of the female voice was 189.58
Hz. The words were recorded with a neutral emotional tone, and environmental sounds were fil-
tered. The sound recording was time framed to control the word duration for each word spoken by
the two speakers. The participants did not report any difference related to the quality of the record-
ing by the different speakers.

Two versions of the same experiment were created. In each version, half of the target words
were presented with the female voice (36) and the other half with the male voice (36). Half of the
words recorded with the female voice had feminine grammatical gender (18), and the other half had
masculine grammatical gender (18). Similarly, half of the words recorded with the male voice had
feminine grammatical gender (18), and the other half had masculine grammatical gender (18). One-
third of the words recorded with the female and the male voices were stereotypically associated
with females (12), one-third were stereotypically associated with males (12), and one-third were not
associated with a stereotype (12).

<<Insert Table 1>>
Procedure. The stimuli were presented on a laptop computer using E-Prime version 2.0 (Psycholo-
gy Software Tools, Pittsburgh, PA, USA). The participants listened to the words via headphones.
They were told to listen carefully to each word and press a different key depending on whether the
stimulus was a word or a pseudo-word. All trials had the same structure: each trial began with a
warning signal (a sound-bit composed of a pure tone of 500 ms), and then there was a wait interval

of 250 ms followed by the stimulus presentation. The stimuli were presented aurally via head-



phones, and the participants were given 2,000 ms to respond. To avoid the fatigue effect and give
the participants a short rest period, the experiment was divided into two blocks of 72 trials (36 ex-
perimental stimuli and 36 fillers). The presentation of the blocks was randomized, and presentation
of the trials within each block was as well. The experimental session lasted approximately 15 min.
Data analysis. We measured the response time from the end of the sound file corresponding to each
word. Prior to the statistical analysis, we filtered the response time data, including only the correct
trials (accuracy = 0). In addition, we filtered the response time score 2.5 SD higher or lower than the
average per participant. The analysis was performed using analysis of variation (ANOVA) imple-
mented in the “afex” package (version 0.22-1; Singmann et al., 2015) in R. As a dependent variable,
we included the scaled response times (RTs). As factors, we included grammatical gender
(gramgen: masculine, feminine), sex stereotype (sexstereo: associated to males, associated to fe-
males), and sex of the speaker (sexspeak: male voice, female voice), and the interactions among the
factors. Pairwise comparisons were implemented with a least squares means (Ismeans) package
(Lenth & Lenth, 2018).
<<Insert Table 2 here>>

Results

The analysis revealed a significant interaction between the grammatical gender and the sex
of the speaker, F(1, 34) = 4.86, p = .03 (see Fig. 1). The pairwise comparison showed that the femi-
nine words were processed faster when presented with female voice (M = 249 ms), compared with
when presented with male voice (M = 291 ms), t(64.9) = —2.28, p = .02; no significant differences
appeared for the masculine words (mean female voice = 263 ms; mean male voice = 276 ms),
t(64.9) = 1.16, p = .23 (see Table 2). Unexpectedly, interaction between the grammatical gender and
the sex stereotype was not significant, F(1, 34) = 3.81 p > .05.

<<lInsert Fig. 1>>

Discussion
In the our study, we explored whether the automatic activation of grammatical gender influ-

ences the activation of conceptual information related to sex in an incidental way. We hypothesized
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that grammatical gender primes the activation of sex stereotypes, facilitating lexical access when
congruent (e.g., falda [skirt]) and hindering lexical access when incongruent (e.g., corbata [tie]).
Contrary to our prediction, we did not observe any modulation in the activation of the associated
sex stereotype. We could take these results as confirming the lack of transfer from the grammatical
gender to the conceptual information related to sex when not beneficial for the task at hand. How-
ever, it may be the case that, during the presented tasks, the conceptual information triggered by the
noun was not accessed by the time the lexical decision was made. According to the interactive view
of Roelofs (2005) described in the language production model WEAVER ++ (Levelt et al., 1999),
the processing of spoken words starts with the decodification of the word form. The word form
triggers lemma activation, where the lexical and syntactic information is included. Once the lemma
IS accessed, the bidirectional flow between the lemma and the conceptual information starts, allow-
ing feedback to flow from the lexical nodes to the conceptual-semantic representations and vice
versa. According to this model, the decision about the lexicality of the stimulus can commence just
after accessing the lemma, prior to starting the flow of the conceptual information. In that sense,
even though the conceptual information may eventually be activated during the lexical decision
task, as reflected in previous experiments (Haro et al., 2017), it is not likely to occur before 300 ms,
the time the participants took to make the lexical decision. Actually, this seems to be in line with
the neurocognitive model of language comprehension proposed by Friederici (2002). In her model
of auditory comprehension, the primary acoustic analysis is performed around 0-100 ms, where the
phonemes are extracted, and the phonological word form is identified. After that, word category
information is accessed around 150-200 ms, which is the information needed to perform the lexical
decision task. In the next step, from 300-500 ms, the lexical-semantic and morpho-syntactic infor-
mation is accessed. Finally, around 500-1,000 ms, the integration occurs, where there is a reanaly-
sis of elements when incompatible with the activated information. Therefore, it seems that we can-
not observe any modulation in the activation of sex stereotypes in the response times of the lexical

decision task because the semantic level is not completely accessed by the time the decision is
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made. That is, we expected the grammatical gender information at the lexical level to prime the
activation of sex stereotypical information at the conceptual level. However, due to the limitation of
our design, we cannot confirm or refute that grammatical gender influences the activation of stereo-
typical information related to sex when not directly useful for the task at hand.

Nonetheless, the data from our experiment replicate the previous findings regarding the sex
of the speaker. That is, we found evidence supporting the premise that the sex of the speaker acts as
a semantic prime boosting the grammatical gender activation during lexical access, such as the
words presented by speakers whose biological sex matched the grammatical gender (e.g., female
voice— feminine gender) were processed faster compared with cases where they were mismatched
(e.g., male voice— feminine gender) (Casado et al., 2017; Vitevitch et al., 2013). Interestingly, the
facilitation of the lexical activation triggered by the sex of the speaker only occurred when the fem-
inine words were produced by a female speaker, in contrast to when the feminine words were pro-
duced by a male speaker. That is, no differences were found for masculine words regarding the sex
of the speaker. It is important to note that, in Spanish, only one gender is marked, the feminine
(Harris, 1999). Similarly, as in other Romance languages (e.g., French, Italian), the masculine form
represents the generic or default gender. Accordingly, the lack of influence of the sex of the speaker
for the masculine words may be due to the generic status of the masculine gender (Harris, 1991).
That is, while the feminine gender is very sensible to congruency with the sex of the speaker due to
the gender mark, the generic-masculine gender is more flexible to congruency with the sex of the
speaker due to the lack of gender mark.

All in all, despite replicating the influence of the sex of the speaker on the activation of the
grammatical gender with our design, we are not able to shed light on the central matter of our con-
cern: the incidental role of the grammatical gender during the activation of sex-related conceptual

information.

ADAPTED GENDER DECISION TASK
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Methods

Participants. The experiment involved 36 native Spanish speakers (18 females and 18 males; mean
age = 20.31; SD = 2.99) from the University of Granada, who took part in exchange for either
course credits or money (€5). The participants did not have auditory impairments, or language or
neurological impairments. None of the selected participants participated in the lexical decision task.
Materials. This experiment employed the same targets as in the previous lexical decision task. For
the filler trials, we used verbs that had no gender distinction (Corbett, 1991). We decided to include
the verbs so the participants would not focus on the word’s ending to perform the task. In Spanish,
regular verbs of the first conjugation end in -0 in the first singular person of the present indicative
and end in -a in the third singular person. To avoid ambiguity, we excluded words that could be
both nouns and verbs (e.g., el camino/yo camino = The way/l walk).

Procedure. The stimuli were presented on a laptop computer using E-Prime version 2.0 (Psycholo-
gy Software Tools, Pittsburgh, PA, USA). The participants listened to the words via headphones.
They were asked to listen carefully to each word and then select the grammatical gender by press-
ing key 1 for grammatically masculine words, key 2 for grammatically feminine words, and key 3
for verbs. Each trial began with a sound-bit of 500 ms in duration, followed by a wait interval of
250 ms. The stimuli were presented aurally via headphones. The participant was given 2,000 ms to
answer. To avoid the fatigue effect and give the participants a short rest period, the experiment was
divided into three blocks of 32 trials. The presentation of both the trials and the blocks was random-
ized in each condition. The experimental session lasted approximately 15 min. During the practice,
we presented example words associated with the male sex stereotype, with the female sex stereo-
type, and with lack of the sex stereotype so the participants would know what kind of words to ex-
pect. Intentionally, we never mentioned to the participants the involvement of the sex stereotype,
but we gave them feedback about the performance so it was clear to them that they had to focus on

the grammatical gender only.
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Data analysis. We measured the RT from the end of each word. Prior to the statistical analysis, we
filtered the RT data, including only the correct trials (accuracy= 0). In addition, we filtered the re-
sponse time score 2.5 SD higher or lower than the total mean per participant. The analysis was per-
formed using ANOVA implemented in the “afex” package (version 0.22-1; Singmann et al., 2015)
in R. As the dependent variable, we included the scaled RTs. As factors, we included the grammati-
cal gender (gramgen: masculine, feminine), sex stereotype (sexstereo: associated with males, asso-
ciated with females), and sex of the speaker (sexspeak: male voice, female voice), and the interac-
tions among them. Pairwise comparisons were implemented with the “Ismeans” package (Lenth &
Lenth, 2018).

<<Insert Table 3 here>>

Results

The analysis revealed a significant main effect of grammatical gender, F(1, 35) = 39.61, p <
.0001. The feminine words (M = 399 ms) were processed faster than the masculine words (M = 424
ms). In addition, there was an interaction between the grammatical gender and the sex stereotype.
The feminine words were processed faster when associated with a female sex stereotype (M = 380
ms) compared with when associated with a male sex stereotype (M = 417 ms), t(66.8) =-3.93, p =
.0002. Similarly, the masculine words were processed faster when associated with a male sex stere-
otype (M = 421 ms) compared with a female sex stereotype (M = 427 ms), 1(66.8) = 2.55, p = .01
(see Fig. 2). Furthermore, there was an interaction between the sex of the speaker and the sex stere-
otype, F(1, 35) = 6.38, p <.01. The words associated with the female sex stereotype were processed
faster when presented with the female voice (M = 392 ms) than when presented with the male voice
(M =415 ms), 1(60.7) = —2.04, p = .04. Similarly, the words associated with the male sex stereotype
were processed faster when presented with the male voice (M = 411 ms) compared with when pre-
sented with the female voice (M = 427 ms), t(60.7) = 2.17, p = .03 (see Fig. 3 and Table 3).

<<Insert Figs. 2 & 3 here>>
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In order to account for the possible bias related to the transparent gender ending mark, we per-
formed further analysis in which we included only the filler verbs. We created a linear model in
which we included the sex of the speaker (male or female voice), the endings (-0, -a), and the inter-
action as factors. The results showed that there was not a main effect of the sex of the speaker (t =

0.402), not a main effect of the ending (t = 1.841), nor an interaction between the two (t = 0.174).

Discussion

This second task was designed to explore whether the transference from gender to the con-
ceptual information related to sex occurs when it could be useful for the task; that is, whether mak-
ing an active use of grammatical gender information influences access to conceptual information
related to sex. We hypothesized that the activation of the grammatical gender will prime the activa-
tion of the associated stereotype. In line with our prediction, we found that the gender decision was
facilitated when the grammatical gender matched the sex stereotype (e.g., falda [skirt]), and it was
hindered when there was a mismatch (e.g., corbata [tie]). This shows that, during this task, the
grammatical gender primed the activation of conceptual information related to sex despite the
grammatical gender assignment being arbitrary. The main implication of this finding is that, in line
with previous studies (Boroditsky et al., 2003; Flaherty, 2001; Forbes et al., 2008; Konishi 1993,
1994; Martinez & Shatz 1996; Sera et al., 1994), we showed that there is transference from gram-
matical gender to conceptual information related to sex, even when processing words making refer-
ence to inanimate entities. Remarkably, the transference from grammatical gender to conceptual
information related to sex occurred when strategically useful for the task at hand, that is, during the
adapted gender decision task. This finding alines with previous studies that claimed that the con-
gruency gender effect might have been triggered by using the gender in a strategic manner such as
when it is helpful to complete the task at hand (Bender et al., 2011, 2018; Ramos & Roberson,
2011). Given these results, we cannot confirm that grammatical gender influences the conceptual-

ization of nouns making reference to inanimate entities, but we can suggest that gender and sex-
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related information are certainly connected and that this heuristic connection is activated when ben-
eficial for the task at hand.

Furthermore, we predicted finding a stronger priming of the grammatical gender toward the
activation of the sex stereotype when the sex of the speaker matches the grammatical gender (e.g.,
falda [skirt], feminine presented with the female voice) compared with when there is a mismatch
(e.g., falda [skirt], feminine presented with the male voice). However, instead of the expected three-
way interaction (sex of the speaker, grammatical gender, and sex stereotype), we found that the sex
of the speaker directly modulated the activation of the sex stereotype. In particular, we observed a
facilitation when the sex of the speaker matched the sex stereotype associated with the word com-
pared with when there was a mismatch, independent of the grammatical gender. This indicates that
the indexical information about the sex of the speaker serves as a semantic prime (Bender et al.,
2011), such as it pre-activates the conceptual representation of sex.

In addition, we also found a main effect of the grammatical gender: the feminine words were
processed faster than the masculine words. As we discussed before, the feminine is the marked gen-
der in Spanish (Harris, 1991). Therefore, words with a marked gender (feminine) will be easily
classified in terms of grammatical gender compared with words with a generic gender (masculine).

Moreover, the use of transparent phonological cues might have favored a more direct strate-
gic use of grammatical gender information, favoring overgeneralization of the gender cues (Bates et
al., 1995; Vigliocco et al., 2005). As control, we performed further analysis including only the verbs
(ending in —o and —a). The results revealed no interaction between the word ending and the sex of
the speaker, showing that the sex of the speaker was not strategically facilitating the processing of
the last phoneme in verbs. Notwithstanding, at present, we cannot rule out the possibility that the

transparent word ending might have biased the processing of nouns.

GENERAL DISCUSSION
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In our study, we wanted to explore under what circumstances the automatic activation of
grammatical gender modulates the activation of conceptual information related to sex. Previous re-
search has shown contradictory results. While some studies pointed to the transfer from grammati-
cal gender to conceptual information related to sex in Spanish (Boroditsky et al., 2003; Flaherty
2001; Forbes et al., 2008; Konishi 1993, 1994; Martinez & Shatz 1996; Sera et al., 1994), others
suggested that the results might be biased by the specificity of the language system (two-gender
language) (Bender et al., 2018; Samuel et al., 2019; Sera et al., 1994; 2002; Vigliocco et al., 2005)
and affected by the explicit requirements of the tasks previously used, which possibly trigger the
use of grammatical gender information in a strategic manner (Bender et al., 2011, 2018; Ramos &
Roberson, 2011). In order to shed some light on the topic, we selected nouns making reference to
inanimate entities in Spanish, stereotypically associated with males and females (i.e., falda [skirt],
associated with females) for which the grammatical gender was either congruent (e.g., falda [skirt],
feminine), incongruent (e.g., corbata [tie], feminine), or without stereotype (e.g., mesa [table], fem-
inine). We believe that these words are particularly informative not only because of the possible
dissociation between the associated stereotype and the grammatical gender, but also because they
make reference to concrete objects. A previous study also chose words making reference to inani-
mate entities associated with males and females in which the grammatical gender could be dissoci-
ated from the associated sex stereotype (Bender et al., 2016). Remarkably, while the words selected
in Bender et al.’s study referenced abstract concepts, in the current study we selected words refer-
encing concrete concepts. This difference is crucial such as abstract words, compared with concrete
words, have less semantic features (e.g., de Groot, 1989; Plaut & Shallice, 1993) and therefore they
are represented differently in memory (e.g., Barber et al., 2013). Given that we consider that gram-
matical gender and semantic information are connected bidirectionally, the number of semantic fea-
tures might modulate the interaction between the lexical and the conceptual level. In fact, a previous
study already showed that the gender congruency effect is reduced with abstract words compared

with concrete words in bilinguals (Paolieri et al., 2019). Consequently, despite it is possible to dis-
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sociate between the associated and the grammatical gender in both Bender et al. study (2016) and in
our study, the gender congruency effect should be slightly stronger for concrete than abstract words.

We studied the processing of these nouns in two different tasks: a lexical decision
task, where the processing of the grammatical gender could have been considered unnecessary, and
a gender decision task, where the processing of grammatical gender was mandatory. If the transfer
from grammatical gender to conceptual information related to sex was settled, and therefore oc-
curred by default, we should have observed faster access for the congruent words compared with
the incongruent ones both in the gender decision task and in the lexical decision task. However, if
the transfer from grammatical gender to sex conceptual information depended on the demands on
the task, we should have observed the faster access to the congruent words compared with the in-
congruent ones uniquely in the gender decision task, where the use of gender information favored
the activation of conceptual features associated with males and females.

The results revealed an interaction between the grammatical gender and the associated sex
stereotype in the gender decision task, that is, the congruent words were processed faster than the
incongruent words. However, this pattern of results was not reproduced in the lexical decision task.
There, the congruency between the grammatical gender and the associated sex stereotype did not
influence the speed of lexical access when attention to the grammatical feature was not relevant for
the task. These results aline with the pattern of results in Bender et al. (2016) using allegories. In
particular, we found similarly as Bender et al. a gendered congruency effect between the grammati-
cal gender and the associated sex-stereotype with an explicit task (in their case a voice assignment
task). However, Bender et al. (2016), also found the gender congruency effect with an implicit task
(the extrinsic affective task) —although weaker compared with the explicit task (uniquely apparent
in the accuracy analysis) — that we do not reproduce in our study. This lack of effect could be tak-
en as proof favoring the hypothesis that the transfer from gender to sex-related conceptual infor-
mation is not settled, and the link between the dimensions is activated in an heuristic manner when

advantageous for the task. However, it is also possible that the semantic level was not accessed by
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the time the lexical decision was made. Despite previous research showing that conceptual infor-
mation is activated during the lexical decision task (Haro et al., 2017), our obtained RTs were
around 300 ms, that is, earlier than what the neurocognitive model of language comprehension
(Friederici, 2002) predicted for activating the conceptual-semantic representation (300-500 ms).
Therefore, we cannot rule out the possibility that the lack of transfer from the gender to the sex-
related information is due to the absence of the complete activation of the conceptual information.
Fortunately, the second variable we explored, the sex of the speaker, proved to be useful for
clarifying whether the conceptual level was activated during the lexical decision task or not. Previ-
ous research showed that the sex of the speaker acts as a semantic prime influencing the lexical ac-
cess of gendered words (Casado et al., 2017; Vitevitch et al., 2013). This indicates that grammatical
gender is associated with semantic information related to sex, despite the fact that the grammatical
gender assignment for inanimate entities is arbitrary (Comrie, 1991; Corbett, 1991; Harris, 1991). In
view of the findings of previous studies, we expected the sex of the speaker to prime the activation
of the grammatical gender when the biological sex of the speaker matched the grammatical gender,
thus influencing the speed of lexical access such as faster processing is expected when this is con-
gruent (e.g., female voice — feminine gender) compared with incongruent (e.g., male voice — mascu-
line gender) in the task. Following our predictions, we found faster lexical access when there was
congruency between the sex of the speaker and the grammatical gender of the word compared with
when incongruent in the lexical decision task. Interestingly, we found a different pattern of respons-
es in the gender decision task: the sex of the speaker modulated the activation of the associated ste-
reotype instead of the activation of the grammatical gender. Although it may seem contradictory to
find a different pattern of responses between the lexical decision and the gender decision task re-
garding the role of the sex of the speaker, actually, it concurs with the idea that the sex of the
speaker works as a semantic prime. That being the case, the sex of the speaker will pre-activate the
available information related to sex. In contrast with previous studies (with the exception of Bender

et al., 2016), where the separation between grammatical gender and conceptual information related
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to sex was not possible (the explored items were words making reference to animate entities with
congruent gender assignment, i.e., hermano [brother] masculine) or words making reference to in-
animate entities without an associated stereotype, i.e., mesa [table] feminine), here we could sepa-
rate the grammatical gender (information related to sex at the lexical level) from the sex stereotype
(information related to sex at the conceptual level). If we assume that the conceptual level was not
activated during the time the lexical decision time was taken, we can expect the grammatical gender
to be the only available information related to sex and, consequently, primed by the sex of the
speaker. In the case of the gender decision task, two kinds of information related to sex would be
activated: the grammatical gender and the sex stereotype. If the sex of the speaker works as a se-
mantic prime, it is reasonable to expect it to pre-activate the conceptual information related to sex
(i.e., the sex stereotype) rather than the grammatical information.

Accordingly, we assume that, in the lexical decision task, the influence of the sex of the
speaker on the grammatical gender activation commences at the conceptual level, where the conno-
tation related to sex is activated by the indexical information about the sex of the speaker. Thus, the
conceptual information related to sex triggered by the sex of the speaker, in a top-down manner,
acts like a semantic prime modulating the grammatical gender activation at the lexical level (Bru-
nelliere & Soto-faraco, 2015). In the gender decision task, the sex of the speaker triggers the activa-
tion of conceptual information related to sex, which directly primes the activation of the sex stereo-
type at the conceptual level, possibly reducing the top-down influence at the lexical level. There-
fore, the sex of the speaker primes information related to sex, which includes grammatical gender.

Finally, it is important to consider that our study has some limitations. The more important
one is that we uniquely tested Spanish, a two-gender language. This issue has been discussed before
by other authors because most of the studies reporting an influence of grammatical gender on the
conceptualization of inanimate entities were produced in two-gender language systems (for a re-
view, see Samuel et al., 2019). This bias might have been caused by the dichotomy in the Spanish

gender system between male— masculine and female— feminine. That is, the stronger repetition
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and correlation between sex and gender in words making reference to animate entities may have
enhanced the priming of sex-related information during gender processing (Bender et al., 2018; Se-
ra et al., 1994, 2002; Vilgiocco et al., 2005). Therefore, the results, although interesting, should be
considered cautiously, as they may not be generalizable to other formal gender language systems,
such as languages with two gender categories indirectly related to sex (animated and neuter as in
Dutch), or with three gender categories (masculine, feminine, and neuter as in German). Another
limitation of our study is the inclusion of only nouns with gender-marked endings (in Spanish -o for
masculine and -a feminine). Although we showed that the use of transparent phonological cues did
not seem to favor a more direct strategic use of grammatical gender information, in future research,
it would be insightful to use opaque marked endings. Additionally, in future research, it would be
valuable to add a final questionnaire to see whether the participants were aware of the manipulation
to determine if the awareness might have triggered the strategic use of gender.

In summary, we intended to explore under what circumstances we could observe a transfer-
ence from grammatical gender to the conceptual representation of sex in Spanish, a two-gender lan-
guage. When our participants were explicitly required to use gender in the adapted gender decision
task, we observed a faster processing of words with a congruent relationship between the grammati-
cal gender and the sex-related stereotype (falda [skirt], feminine) compared with incongruent words
(corbata [tie], feminine). However, we could not replicate the same findings in the lexical decision
task, where the use of gender was not mandatory. We would argue that the lack of transference dur-
ing the lexical decision task was most likely caused by the absence of direct/strong conceptual acti-
vation by the time the decision was made. Therefore, with the present design, we could not rule out
the possibility that the transference that we found during the gender decision task was not establis-
hed by default, but caused by a strategic use of gender and facilitated by the two-gender language.
However, the results of both lexical decision and gender decision tasks suggested that grammatical

gender and sex-related information are closely connected, that is, the indexical information about
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the sex of the speaker primes the activation of information related to sex at the conceptual (sex ste-

reotype, gender decision) and also at the lexical level (grammatical gender, lexical decision).
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Stereotypical Gender

Feminine Masculine Feminine Masculine

Frequency Log Frequency Log
{(46) = 0.75; p = 45 0.75 (0.51) 0.64 (0.51) 0.57 (0.48) 0.83 (0.52) 1(46) = -1.78: p = .08
Number of Phonemes Number of Phonemes
{(46) = -0.81; p = .42 5.96 (1.39) 6.33 (1.78) 6.12 (1.57) 6.17 (1.66) 1(46) = -0.09; p = .92
Phonological Phonological Neighbors
Neighbors 14.42 (14.49) 15.79 (17.52) 13.50 (13.48) 16.71 (18.18) t(46) = -0.69; p = .49
t(46) =-0.29; p = .76

Imageability Imageability
t(18) = 0.27; p = .78 5.98 (0.41) 5.92 (0.49) 6.04 (0.46) 5.90 (0.42) {(18) = 0.69: p = .49
Concreteness Concreteness
t(22)=0.37; p=.71 566 (0.75) 554(0.77) 5.53 (0.75) 5.66 (0.76) {(22)=0.75,p = 66
Stereotype Score 2.31(0.75) 2.65 (0.67) 2.33 (0.75) 2.64 (0.68) Stereotype Score
t(43) =-1.58;p = .12 B T R A t(43) = -1.45; p = .15

Sex of the Speaker
Female Male
Sound File Duration
(ms) 650 (103) 652 (101)

t(94) =-0.11; p=.91
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Table 2 - ANOVA Lexical Decision Task
Sum Sq Df ErrorSS denDF Fvalue pvalue

(Intercept) 0.00007 1 78.164 34 0.0000 0.99553
gramgen 0.58382 1 8.889 34 2.2332  0.14430
sexstereo 0.02937 1 10.114 34 0.0987  0.75527
sexspeak 0.17602 1 7.463 34 0.8020 0.37681
gramgen*sexstereo 1.18751 1 10.589 34 3.8129 0.05913
gramgen*sexspeak 1.66497 1 11.642 34 48626  0.03431*
sexstereo*sexspeak 0.65937 1 8.561 34 2.6188 0.11484
gramgen*sexstereo*sexspeak  0.00301 1 8.173 34 0.0125 0.91159
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Table 3 - ANOVA Gender Decision Task
Sum Sq Df ErrorSS denDF Fvalue pvalue

(Intercept) 0.1421 1 67.940 35 0.0732 0.788301
gramgen 6.8195 1 6.025 35 39.6124 0.00001 ***
sexstereo 0.1760 1 5.105 35 1.2070  0.279429
sexspeak 0.0014 1 4.083 35 0.0123  0.912273
gramgen*sexstereo 3.9218 1 7.971 35 17.2198 0.00021 ***
gramgen*sexspeak 0.6976 1 6.791 35 3.5952  0.066225
sexstereo*sexspeak 1.7017 1 9.338 35 6.3780  0.016236 *
gramgen*sexstereo*sexspeak  0.3878 1 6.128 35 2.2148  0.145652
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The scope of grammatical gender in Spanish: Transference to the con-

ceptual level

ABSTRACT

The aim of the present study was to explore under what circumstances we could observe a transfer-
ence from grammatical gender to the conceptual representation of sex in Spanish, a two-gender lan-
guage. The participants performed a lexical decision task and a gender decision task in the auditory
modality, including words referencing inanimate entities associated with males or females. The sex
stereotype could be congruent (falda [skirt], feminine) or incongruent (corbata [tie], feminine) with
the grammatical gender. If the transfer from grammatical gender to conceptual information related
to sex is settled, we should observed faster access for the congruent words compared with the in-
congruent ones both in the gender decision task and in the lexical decision task. The results showed
a facilitation while processing congruent vs. incongruent words where attention to gender was man-
datory during the adapted gender decision task. However, there was a lack of transference during
the lexical decision task that might have been caused by the absence of direct conceptual activation
by the time the decision was made. Additionally, we found that grammatical gender and sex-related
information are closely connected, such as the indexical information about the sex of the speaker
primes the activation of information related to sex at the conceptual (sex stereotype) and also at the
lexical level (grammatical gender). Altogether, the results indicate that gender congruency effect is

magnified by direct gender activation.


https://www.editorialmanager.com/actpsy/viewRCResults.aspx?pdf=1&docID=1931&rev=2&fileID=34023&msid=5680846c-2848-45ec-8fc0-8f357ddab862
https://www.editorialmanager.com/actpsy/viewRCResults.aspx?pdf=1&docID=1931&rev=2&fileID=34023&msid=5680846c-2848-45ec-8fc0-8f357ddab862

INTRODUCTION

The lexical access in Romance languages seems to involve the automatic activation of the
grammatical gender (Casado et al., 2017; Cubelli et al., 2005; De Martino et al., 2011; Paolieri et
al., 2011; Paolieri et al., 2010). Interestingly, some evidence has established that grammatical gen-
der activation influences the ease of lexical access during word processing. In a previous study
(Casado et al., 2017), we showed that lexical access was facilitated when the activation of grammat-
ical gender was promoted by congruent semantic primes. In particular, we showed that processing
words presented by speakers whose biological sex matched the grammatical gender (e.g., female
voice—feminine gender) was faster than when the words were presented by speakers whose biolog-
ical sex mismatched the grammatical gender (male voice—feminine gender) (see also Vitevitch et
al., 2013). This finding indicates that, despite the arbitrary grammatical gender assignment (Comrie,
1991; Corbett, 1991; Harris, 1991), it is associated with conceptual information related to sex,
which ultimately influences the lexical access of gendered words.

In the present research, we were interested in exploring to what extent grammatical gender is
associated with conceptual information related to sex, and how this relationship can influence the
access of gendered words. Previous research has already attempted to explore whether there is
transference from grammatical gender to conceptual information related to sex, with conflicting re-
sults (see a recent review by Samuel et al., 2019). While there is evidence favoring the transference
in Spanish when using inanimate targets (Boroditsky et al., 2003; Flaherty, 2001; Forbes et al.,
2008; Konishi 1993, 1994; Martinez & Shatz, 1996; Sera et al., 1994), the results might have been
biased by some factors. For instance, the fact that Spanish is a two-gender language (masculine,
feminine) may have favored a stronger link between biological sex and grammatical gender because
of the greater repetition and a stronger correlation between sex and gender in human animates’

words (Bender et al., 2018; Sera et al., 1994; Sera et al. 2002%; Vigliocco et al., 2005%). Also, as

! They proposed that, in Spanish in particular, there is a semantic basis when assigning the grammatical gen-
der to inanimate entities that makes this language more prone to gender biases.
2



criticized by previous research (Bender et al., 2011, 2018; Ramos & Roberson, 2011), it is im-
portant to acknowledge that some of the tasks used in previous studies made explicit reference to
sex dimensions (i.e., sex assignment or voice assignment task to inanimate objects) favoring the
strategic use of gender information to endorse the task at hand. That is, the idea that the connotative
meanings associated with female/male is automatically activated when processing grammatical
gendered nouns of inanimate referents should be taken cautiously. In the present study, we intended
to explore under what circumstances there is a transference from grammatical gender to conceptual
information related to sex in Spanish.

In the Spanish language system, most of the words referring to animate entities with biolog-
ical sex have a congruent grammatical gender assignment (Harris, 1991). That is, words referring to
females are feminine (e.g., hermana [sister]), and words referring to males are masculine (e.g., her-
mano [brother]). In these cases, it is impossible to distinguish whether the activation of the concep-
tual information related to sex is influenced by the grammatical gender assignment, always congru-
ent. However, biological sex is not the only kind of semantic information related to the sex distinc-
tion. Consider the following statements: girls like to play with dolls; boys like to play football. What
the two sentences have in common is that each of them reveals an overgeneralized assumption
based on the sex distinction. The overgeneralized assumptions related to the behavior toward or
preference for objects by males and females are known as sex stereotypes. These beliefs are de-
pendent on the culture and are developed and strengthened based on the speakers’ experience with
the world (Beller et al., 2015; Bender et al., 2016, 2018; Nicoladis & Foursha-Stevenson, 2012; Se-
gel & Boroditsky, 2011). Contrary to the denotative meaning, stereotypical information varies from
community to community, and even from speaker to speaker inside each community (Allan, 2007).
However, despite being part of the connotative meaning, stereotypes are frequently stable within

speakers (Koening & Eagly, 2014). In that sense, when accessing the conceptual representation of

2 In their explanation of the sex and gender hypothesis, Vigliocco et al. (2005) proposed that the effects of
grammatical gender in conceptual information should be greater for languages with two genders due to the
more prevalent association between the gender of nouns referring to humans and the sex of referents than for
languages with more than two genders.
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words associated with sex stereotypes, the stereotypical information is activated in the very early
stages of processing (Oakhill et al., 2005; Wang et al., 2017). Interestingly, the associated sex stere-
otype does not always match the grammatical gender in nouns making reference to inanimate enti-
ties. That is, the relationship between the associated sex stereotype and the grammatical gender as-
signment is arbitrary; therefore, we can find congruent or incongruent cases. An example of a con-
gruent case is the Spanish word falda (skirt), which is grammatically feminine and associated with
females. As an instance of an incongruent example, there is the word corbata (tie), also grammati-
cally feminine but associated with males. This dissociation between the associated sex stereotype
and the grammatical gender has allowed us to examine whether the automatic activation of gram-
matical gender is able to prime the activation of conceptual information related to sex, that is, sex
stereotypes.

A previous study (Bender, Beller, & Kaluer, 2016) intended to study the interaction between
grammatical gender and the conceptual information related to sex by using allegorical associations.
Some inanimate entities —mostly referencing abstract concepts— are associated with males or fe-
males, such as frequently these concepts portrayed as sexed human beings. For instance “freedom”
or “spring” are commonly portrayed as a women. In the study, they compared the processing of
German congruent allegories —for which the grammatical gender corresponded with the associated
biological sex (e.g., Freiheit [FEM], freedom) — with the processing of incongruent allegories —
for which the grammatical gender did not correspond with the associated biological sex (e.g.,
Friihling [MAS], spring) using implicit and explicit tasks. The implicit task consisted on a modifi-
cation of the Simon Task (Extrinsic Affective task), and the explicit task was a voice assignment
task. The results showed a gender congruency effect, that is, more efficient processing of the con-
gruent allegories compared with incongruent allegories. The gender congruency effect was stronger
in the explicit task than in the implicit task. These results were particularly consistent in the accura-
cy analysis. Nonetheless, when including in the accuracy analysis the strength of the allegorical as-

sociations and the grammatical gender as factors, the gender congruency effect found in the implicit



task vanished. The authors concluded that the observed gender congruency effect was not driven by
the linguistic feature of grammatical gender, but by the association of the biological sex with the
concept. Notwithstanding, we have to acknowledge a critical difference between the previous study
(Bender et al., 2016) and the present study. Bender et al. (2016) selected a special type of words —
the allegories—that make reference to abstract concepts (e.g., freedom), in contrast, with our study,
in witch the words associated a sex stereotype, makes reference to concrete entities (e.g., skirt). As
concrete and abstract words are represented differently in memory (e.g., Barber, Otten, Kousta, &
Vigliocco, 2013) and abstract words may have fewer semantic features than concrete words (e.g.,
de Groot, 1989; Plaut & Shallice, 1993), it is reasonable to predict that concreteness might modu-
late the processing of grammatical gender activation, if we consider that grammatical gender and
semantic information interact. Moreover, recently, a reduced effect of grammatical gender with ab-
stract words in comparison with concrete words has been found in bilinguals (see Paolieri, Padilla,

Koreneva, Morales, & Macizo, 2019).

Current Study

The aim of the current study was to explore under what circumstances the automatic activa-
tion of grammatical gender influences the activation of conceptual information related to sex in
Spanish. For this purpose, we used sex-stereotypical words, which have been used previously to
explore congruency and incongruence with lexical and syntactic categories (e.g., Molinaro et al.,
2016; Wang et al., 2017). In particular, we selected nouns with congruent (falda [skirt]), incongru-
ent (corbata [tie]), and without stereotype (mesa [table]) relationships between the grammatical
gender and the associated sex stereotype.

In order to explore whether grammatical gender influences the activation of conceptual in-
formation related to sex in an incidental way, we decided to use a lexical decision task. During the
task, the participants had to decide whether the presented stimuli were real words or pseudowords.
Despite the fact that accessing the semantic information was not mandatory to perform the task,
previous research showed that, indeed, it is accessed (see Haro et al., 2017). That is, we considered
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that, in this task, the salience of gender information was low, as no direct attention to the grammati-
cal gender or to the conceptual information related to sex was required. Moreover, in order to ex-
plore whether grammatical gender influences the activation of conceptual information related to sex
when the salience of gender information was high, we decided to use a modification of the gender
decision task. During the task, the participants had to decide whether the presented stimuli (we pre-
sented nouns and verbs) had a grammatical gender, and if so, whether the gender was masculine or
feminine. Thus, paying attention to the grammatical gender feature may have enhanced the reinforc-
ing of the transference from the grammatical gender to the semantic information related to sex
(Bender et al., 2011, 2018; Samuel et al., 2019).

Based on the assumption that the transference from grammatical gender to conceptual in-
formation related to sex occurs automatically, through a bidirectional connections between the lexi-
cal and the conceptual level (i.e, Levelt et al., 1999) we made the following prediction for both the
lexical decision task and the gender decision task: the grammatical gender will prime the activation
of the sex stereotype, such that we will observe faster lexical access when there is a match between
the grammatical gender and the sex stereotype (i.e., congruent: falda [skirt], feminine) and slower
lexical access when there is a mismatch (i.e., incongruent: corbata [tie]). However, if the transfer-
ence only occurs when useful for the task, we should only observe the priming from the grammati-
cal gender to the sex stereotype during the gender decision task. Additionally, we expected this ef-
fect to depend on the sex of the speaker. In particular, in the lexical decision and the gender deci-
sion tasks, based on previous studies using similar paradigms (Casado et al., 2017; Vitevitch et al.,
2013), we expected greater priming when the sex of the speaker matched the grammatical gender,
such as when lexical access is boosted when there is a match between the sex of the speaker and the
grammatical gender (e.g., falda [skirt], feminine presented with female voice) compared with when

there is a mismatch (e.g., falda [skirt], feminine presented with male voice).

LEXICAL DECISION TASK

Methods



Participants. The experiment involved 36 native Spanish speakers (18 females; mean age = 22.78;
SD = 4.71) from the University of Granada who took part in exchange for either course credits or
money (€5). The participants had no hearing impairments, uncorrected visual impairments, or lan-
guage or neurological impairments.

Materials. To select words related to a sex stereotype, 60 participants (30 men, 30 women) follow-
ing the same selection criteria as the study participants (university students; mean age = 21.4; SD =
2.49) completed a pretest questionnaire in which they evaluated the grade in which 124 nouns were
sex stereotyped on a Likert-type scale from 1 to 7 (How do you perceive these nouns? 1 = very
feminine, 2 = feminine, 3 = slightly feminine, 4 = neutral, 5 = slightly masculine, 6 = masculine,
and 7 = very masculine). The nouns that scored the highest on either extreme (masculine or femi-
nine stereotypes) were selected for the study. The stereotypical scores were transformed into a scale
from 1 to 3 in which 1 = highly stereotypical and 3 = lowly stereotypical regardless of the category
(masculine or feminine) (see Table 1 for the characteristics of the nouns used in the study). Follow-
ing the design of previous studies (Casado et al., 2017; Vitevitch et al., 2013), we chose 48 trans-
parent, gendered nouns making reference to inanimate entities (masculine nouns ending in -0 and
feminine nouns ending in -a). We also controlled for other variables, such as frequency of use,
number of phonemes, phonological neighbors, imageability, and concreteness of grammatical and
stereotypical gender, using scores from the EsPal database (Duchon et al., 2013; see Table 1 for the
characteristics of nouns used in the study). We selected 48 words as targets. Half of the nouns were
stereotypically associated with females, and the other half stereotypically associated with males.
Half of the stereotypical nouns associated with females were grammatically feminine, and the other
half were masculine. Similarly, half of the stereotypical nouns associated with males were gram-
matically feminine, and the other half were masculine. For the sake of control, we selected 24 addi-
tional stereotypically neutral nouns, half of which were grammatically masculine and the other half
grammatically feminine. We decided to include words with lack of stereotypes to ensure that partic-

ipants did not pay direct attention to the stereotypical information (see Appendix 1 for the complete



list of the stimuli). As fillers, we used 72 pseudo-words created from the nouns using Wuggy soft-
ware (Keuleers & Brysbaert, 2010), maintaining the Spanish syllabicity structure and the numbers
of letters.

To create the auditory stimuli, all the words were recorded with both male and female voic-
es. The speakers were dizygotic twin siblings with very similar dialectic voices due to their origin
and family environment. The words were recorded in mono (26 bits, 44,100 Hz). The mean funda-
mental frequency (FO) of the male voice was 124.52 Hz, and that of the female voice was 189.58
Hz. The words were recorded with a neutral emotional tone, and environmental sounds were fil-
tered. The sound recording was time framed to control the word duration for each word spoken by
the two speakers. The participants did not report any difference related to the quality of the record-
ing by the different speakers.

Two versions of the same experiment were created. In each version, half of the target words
were presented with the female voice (36) and the other half with the male voice (36). Half of the
words recorded with the female voice had feminine grammatical gender (18), and the other half had
masculine grammatical gender (18). Similarly, half of the words recorded with the male voice had
feminine grammatical gender (18), and the other half had masculine grammatical gender (18). One-
third of the words recorded with the female and the male voices were stereotypically associated
with females (12), one-third were stereotypically associated with males (12), and one-third were not
associated with a stereotype (12).

<<Insert Table 1>>
Procedure. The stimuli were presented on a laptop computer using E-Prime version 2.0 (Psycholo-
gy Software Tools, Pittsburgh, PA, USA). The participants listened to the words via headphones.
They were told to listen carefully to each word and press a different key depending on whether the
stimulus was a word or a pseudo-word. All trials had the same structure: each trial began with a
warning signal (a sound-bit composed of a pure tone of 500 ms), and then there was a wait interval

of 250 ms followed by the stimulus presentation. The stimuli were presented aurally via head-



phones, and the participants were given 2,000 ms to respond. To avoid the fatigue effect and give
the participants a short rest period, the experiment was divided into two blocks of 72 trials (36 ex-
perimental stimuli and 36 fillers). The presentation of the blocks was randomized, and presentation
of the trials within each block was as well. The experimental session lasted approximately 15 min.
Data analysis. We measured the response time from the end of the sound file corresponding to each
word. Prior to the statistical analysis, we filtered the response time data, including only the correct
trials (accuracy = 0). In addition, we filtered the response time score 2.5 SD higher or lower than the
average per participant. The analysis was performed using analysis of variation (ANOVA) imple-
mented in the “afex” package (version 0.22-1; Singmann et al., 2015) in R. As a dependent variable,
we included the scaled response times (RTs). As factors, we included grammatical gender
(gramgen: masculine, feminine), sex stereotype (sexstereo: associated to males, associated to fe-
males), and sex of the speaker (sexspeak: male voice, female voice), and the interactions among the
factors. Pairwise comparisons were implemented with a least squares means (Ismeans) package
(Lenth & Lenth, 2018).
<<Insert Table 2 here>>

Results

The analysis revealed a significant interaction between the grammatical gender and the sex
of the speaker, F(1, 34) = 4.86, p = .03 (see Fig. 1). The pairwise comparison showed that the femi-
nine words were processed faster when presented with female voice (M = 249 ms), compared with
when presented with male voice (M = 291 ms), t(64.9) = —2.28, p = .02; no significant differences
appeared for the masculine words (mean female voice = 263 ms; mean male voice = 276 ms),
t(64.9) = 1.16, p = .23 (see Table 2). Unexpectedly, interaction between the grammatical gender and
the sex stereotype was not significant, F(1, 34) = 3.81 p > .05.

<<lInsert Fig. 1>>

Discussion
In the our study, we explored whether the automatic activation of grammatical gender influ-

ences the activation of conceptual information related to sex in an incidental way. We hypothesized
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that grammatical gender primes the activation of sex stereotypes, facilitating lexical access when
congruent (e.g., falda [skirt]) and hindering lexical access when incongruent (e.g., corbata [tie]).
Contrary to our prediction, we did not observe any modulation in the activation of the associated
sex stereotype. We could take these results as confirming the lack of transfer from the grammatical
gender to the conceptual information related to sex when not beneficial for the task at hand. How-
ever, it may be the case that, during the presented tasks, the conceptual information triggered by the
noun was not accessed by the time the lexical decision was made. According to the interactive view
of Roelofs (2005) described in the language production model WEAVER ++ (Levelt et al., 1999),
the processing of spoken words starts with the decodification of the word form. The word form
triggers lemma activation, where the lexical and syntactic information is included. Once the lemma
IS accessed, the bidirectional flow between the lemma and the conceptual information starts, allow-
ing feedback to flow from the lexical nodes to the conceptual-semantic representations and vice
versa. According to this model, the decision about the lexicality of the stimulus can commence just
after accessing the lemma, prior to starting the flow of the conceptual information. In that sense,
even though the conceptual information may eventually be activated during the lexical decision
task, as reflected in previous experiments (Haro et al., 2017), it is not likely to occur before 300 ms,
the time the participants took to make the lexical decision. Actually, this seems to be in line with
the neurocognitive model of language comprehension proposed by Friederici (2002). In her model
of auditory comprehension, the primary acoustic analysis is performed around 0-100 ms, where the
phonemes are extracted, and the phonological word form is identified. After that, word category
information is accessed around 150-200 ms, which is the information needed to perform the lexical
decision task. In the next step, from 300-500 ms, the lexical-semantic and morpho-syntactic infor-
mation is accessed. Finally, around 500-1,000 ms, the integration occurs, where there is a reanaly-
sis of elements when incompatible with the activated information. Therefore, it seems that we can-
not observe any modulation in the activation of sex stereotypes in the response times of the lexical

decision task because the semantic level is not completely accessed by the time the decision is
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made. That is, we expected the grammatical gender information at the lexical level to prime the
activation of sex stereotypical information at the conceptual level. However, due to the limitation of
our design, we cannot confirm or refute that grammatical gender influences the activation of stereo-
typical information related to sex when not directly useful for the task at hand.

Nonetheless, the data from our experiment replicate the previous findings regarding the sex
of the speaker. That is, we found evidence supporting the premise that the sex of the speaker acts as
a semantic prime boosting the grammatical gender activation during lexical access, such as the
words presented by speakers whose biological sex matched the grammatical gender (e.g., female
voice— feminine gender) were processed faster compared with cases where they were mismatched
(e.g., male voice— feminine gender) (Casado et al., 2017; Vitevitch et al., 2013). Interestingly, the
facilitation of the lexical activation triggered by the sex of the speaker only occurred when the fem-
inine words were produced by a female speaker, in contrast to when the feminine words were pro-
duced by a male speaker. That is, no differences were found for masculine words regarding the sex
of the speaker. It is important to note that, in Spanish, only one gender is marked, the feminine
(Harris, 1999). Similarly, as in other Romance languages (e.g., French, Italian), the masculine form
represents the generic or default gender. Accordingly, the lack of influence of the sex of the speaker
for the masculine words may be due to the generic status of the masculine gender (Harris, 1991).
That is, while the feminine gender is very sensible to congruency with the sex of the speaker due to
the gender mark, the generic-masculine gender is more flexible to congruency with the sex of the
speaker due to the lack of gender mark.

All in all, despite replicating the influence of the sex of the speaker on the activation of the
grammatical gender with our design, we are not able to shed light on the central matter of our con-
cern: the incidental role of the grammatical gender during the activation of sex-related conceptual

information.

ADAPTED GENDER DECISION TASK
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Methods

Participants. The experiment involved 36 native Spanish speakers (18 females and 18 males; mean
age = 20.31; SD = 2.99) from the University of Granada, who took part in exchange for either
course credits or money (€5). The participants did not have auditory impairments, or language or
neurological impairments. None of the selected participants participated in the lexical decision task.
Materials. This experiment employed the same targets as in the previous lexical decision task. For
the filler trials, we used verbs that had no gender distinction (Corbett, 1991). We decided to include
the verbs so the participants would not focus on the word’s ending to perform the task. In Spanish,
regular verbs of the first conjugation end in -0 in the first singular person of the present indicative
and end in -a in the third singular person. To avoid ambiguity, we excluded words that could be
both nouns and verbs (e.g., el camino/yo camino = The way/l walk).

Procedure. The stimuli were presented on a laptop computer using E-Prime version 2.0 (Psycholo-
gy Software Tools, Pittsburgh, PA, USA). The participants listened to the words via headphones.
They were asked to listen carefully to each word and then select the grammatical gender by press-
ing key 1 for grammatically masculine words, key 2 for grammatically feminine words, and key 3
for verbs. Each trial began with a sound-bit of 500 ms in duration, followed by a wait interval of
250 ms. The stimuli were presented aurally via headphones. The participant was given 2,000 ms to
answer. To avoid the fatigue effect and give the participants a short rest period, the experiment was
divided into three blocks of 32 trials. The presentation of both the trials and the blocks was random-
ized in each condition. The experimental session lasted approximately 15 min. During the practice,
we presented example words associated with the male sex stereotype, with the female sex stereo-
type, and with lack of the sex stereotype so the participants would know what kind of words to ex-
pect. Intentionally, we never mentioned to the participants the involvement of the sex stereotype,
but we gave them feedback about the performance so it was clear to them that they had to focus on

the grammatical gender only.
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Data analysis. We measured the RT from the end of each word. Prior to the statistical analysis, we
filtered the RT data, including only the correct trials (accuracy= 0). In addition, we filtered the re-
sponse time score 2.5 SD higher or lower than the total mean per participant. The analysis was per-
formed using ANOVA implemented in the “afex” package (version 0.22-1; Singmann et al., 2015)
in R. As the dependent variable, we included the scaled RTs. As factors, we included the grammati-
cal gender (gramgen: masculine, feminine), sex stereotype (sexstereo: associated with males, asso-
ciated with females), and sex of the speaker (sexspeak: male voice, female voice), and the interac-
tions among them. Pairwise comparisons were implemented with the “Ismeans” package (Lenth &
Lenth, 2018).

<<Insert Table 3 here>>

Results

The analysis revealed a significant main effect of grammatical gender, F(1, 35) = 39.61, p <
.0001. The feminine words (M = 399 ms) were processed faster than the masculine words (M = 424
ms). In addition, there was an interaction between the grammatical gender and the sex stereotype.
The feminine words were processed faster when associated with a female sex stereotype (M = 380
ms) compared with when associated with a male sex stereotype (M = 417 ms), t(66.8) =-3.93, p =
.0002. Similarly, the masculine words were processed faster when associated with a male sex stere-
otype (M = 421 ms) compared with a female sex stereotype (M = 427 ms), 1(66.8) = 2.55, p = .01
(see Fig. 2). Furthermore, there was an interaction between the sex of the speaker and the sex stere-
otype, F(1, 35) = 6.38, p <.01. The words associated with the female sex stereotype were processed
faster when presented with the female voice (M = 392 ms) than when presented with the male voice
(M =415 ms), 1(60.7) = —2.04, p = .04. Similarly, the words associated with the male sex stereotype
were processed faster when presented with the male voice (M = 411 ms) compared with when pre-
sented with the female voice (M = 427 ms), t(60.7) = 2.17, p = .03 (see Fig. 3 and Table 3).

<<Insert Figs. 2 & 3 here>>
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In order to account for the possible bias related to the transparent gender ending mark, we per-
formed further analysis in which we included only the filler verbs. We created a linear model in
which we included the sex of the speaker (male or female voice), the endings (-0, -a), and the inter-
action as factors. The results showed that there was not a main effect of the sex of the speaker (t =

0.402), not a main effect of the ending (t = 1.841), nor an interaction between the two (t = 0.174).

Discussion

This second task was designed to explore whether the transference from gender to the con-
ceptual information related to sex occurs when it could be useful for the task; that is, whether mak-
ing an active use of grammatical gender information influences access to conceptual information
related to sex. We hypothesized that the activation of the grammatical gender will prime the activa-
tion of the associated stereotype. In line with our prediction, we found that the gender decision was
facilitated when the grammatical gender matched the sex stereotype (e.g., falda [skirt]), and it was
hindered when there was a mismatch (e.g., corbata [tie]). This shows that, during this task, the
grammatical gender primed the activation of conceptual information related to sex despite the
grammatical gender assignment being arbitrary. The main implication of this finding is that, in line
with previous studies (Boroditsky et al., 2003; Flaherty, 2001; Forbes et al., 2008; Konishi 1993,
1994; Martinez & Shatz 1996; Sera et al., 1994), we showed that there is transference from gram-
matical gender to conceptual information related to sex, even when processing words making refer-
ence to inanimate entities. Remarkably, the transference from grammatical gender to conceptual
information related to sex occurred when strategically useful for the task at hand, that is, during the
adapted gender decision task. This finding alines with previous studies that claimed that the con-
gruency gender effect might have been triggered by using the gender in a strategic manner such as
when it is helpful to complete the task at hand (Bender et al., 2011, 2018; Ramos & Roberson,
2011). Given these results, we cannot confirm that grammatical gender influences the conceptual-

ization of nouns making reference to inanimate entities, but we can suggest that gender and sex-
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related information are certainly connected and that this heuristic connection is activated when ben-
eficial for the task at hand.

Furthermore, we predicted finding a stronger priming of the grammatical gender toward the
activation of the sex stereotype when the sex of the speaker matches the grammatical gender (e.g.,
falda [skirt], feminine presented with the female voice) compared with when there is a mismatch
(e.g., falda [skirt], feminine presented with the male voice). However, instead of the expected three-
way interaction (sex of the speaker, grammatical gender, and sex stereotype), we found that the sex
of the speaker directly modulated the activation of the sex stereotype. In particular, we observed a
facilitation when the sex of the speaker matched the sex stereotype associated with the word com-
pared with when there was a mismatch, independent of the grammatical gender. This indicates that
the indexical information about the sex of the speaker serves as a semantic prime (Bender et al.,
2011), such as it pre-activates the conceptual representation of sex.

In addition, we also found a main effect of the grammatical gender: the feminine words were
processed faster than the masculine words. As we discussed before, the feminine is the marked gen-
der in Spanish (Harris, 1991). Therefore, words with a marked gender (feminine) will be easily
classified in terms of grammatical gender compared with words with a generic gender (masculine).

Moreover, the use of transparent phonological cues might have favored a more direct strate-
gic use of grammatical gender information, favoring overgeneralization of the gender cues (Bates et
al., 1995; Vigliocco et al., 2005). As control, we performed further analysis including only the verbs
(ending in —o0 and —a). The results revealed no interaction between the word ending and the sex of
the speaker, showing that the sex of the speaker was not strategically facilitating the processing of
the last phoneme in verbs. Notwithstanding, at present, we cannot rule out the possibility that the

transparent word ending might have biased the processing of nouns.

GENERAL DISCUSSION
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In our study, we wanted to explore under what circumstances the automatic activation of
grammatical gender modulates the activation of conceptual information related to sex. Previous re-
search has shown contradictory results. While some studies pointed to the transfer from grammati-
cal gender to conceptual information related to sex in Spanish (Boroditsky et al., 2003; Flaherty
2001; Forbes et al., 2008; Konishi 1993, 1994; Martinez & Shatz 1996; Sera et al., 1994), others
suggested that the results might be biased by the specificity of the language system (two-gender
language) (Bender et al., 2018; Samuel et al., 2019; Sera et al., 1994; 2002; Vigliocco et al., 2005)
and affected by the explicit requirements of the tasks previously used, which possibly trigger the
use of grammatical gender information in a strategic manner (Bender et al., 2011, 2018; Ramos &
Roberson, 2011). In order to shed some light on the topic, we selected nouns making reference to
inanimate entities in Spanish, stereotypically associated with males and females (i.e., falda [skirt],
associated with females) for which the grammatical gender was either congruent (e.g., falda [skirt],
feminine), incongruent (e.g., corbata [tie], feminine), or without stereotype (e.g., mesa [table], fem-
inine). We believe that these words are particularly informative not only because of the possible
dissociation between the associated stereotype and the grammatical gender, but also because they
make reference to concrete objects. A previous study also chose words making reference to inani-
mate entities associated with males and females in which the grammatical gender could be dissoci-
ated from the associated sex stereotype (Bender et al., 2016). Remarkably, while the words selected
in Bender et al.’s study referenced abstract concepts, in the current study we selected words refer-
encing concrete concepts. This difference is crucial such as abstract words, compared with concrete
words, have less semantic features (e.g., de Groot, 1989; Plaut & Shallice, 1993) and therefore they
are represented differently in memory (e.g., Barber et al., 2013). Given that we consider that gram-
matical gender and semantic information are connected bidirectionally, the number of semantic fea-
tures might modulate the interaction between the lexical and the conceptual level. In fact, a previous
study already showed that the gender congruency effect is reduced with abstract words compared

with concrete words in bilinguals (Paolieri et al., 2019). Consequently, despite it is possible to dis-
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sociate between the associated and the grammatical gender in both Bender et al. study (2016) and in
our study, the gender congruency effect should be slightly stronger for concrete than abstract words.

We studied the processing of these nouns in two different tasks: a lexical decision
task, where the processing of the grammatical gender could have been considered unnecessary, and
a gender decision task, where the processing of grammatical gender was mandatory. If the transfer
from grammatical gender to conceptual information related to sex was settled, and therefore oc-
curred by default, we should have observed faster access for the congruent words compared with
the incongruent ones both in the gender decision task and in the lexical decision task. However, if
the transfer from grammatical gender to sex conceptual information depended on the demands on
the task, we should have observed the faster access to the congruent words compared with the in-
congruent ones uniquely in the gender decision task, where the use of gender information favored
the activation of conceptual features associated with males and females.

The results revealed an interaction between the grammatical gender and the associated sex
stereotype in the gender decision task, that is, the congruent words were processed faster than the
incongruent words. However, this pattern of results was not reproduced in the lexical decision task.
There, the congruency between the grammatical gender and the associated sex stereotype did not
influence the speed of lexical access when attention to the grammatical feature was not relevant for
the task. These results aline with the pattern of results in Bender et al. (2016) using allegories. In
particular, we found similarly as Bender et al. a gendered congruency effect between the grammati-
cal gender and the associated sex-stereotype with an explicit task (in their case a voice assignment
task). However, Bender et al. (2016), also found the gender congruency effect with an implicit task
(the extrinsic affective task) —although weaker compared with the explicit task (uniquely apparent
in the accuracy analysis) — that we do not reproduce in our study. This lack of effect could be tak-
en as proof favoring the hypothesis that the transfer from gender to sex-related conceptual infor-
mation is not settled, and the link between the dimensions is activated in an heuristic manner when

advantageous for the task. However, it is also possible that the semantic level was not accessed by
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the time the lexical decision was made. Despite previous research showing that conceptual infor-
mation is activated during the lexical decision task (Haro et al., 2017), our obtained RTs were
around 300 ms, that is, earlier than what the neurocognitive model of language comprehension
(Friederici, 2002) predicted for activating the conceptual-semantic representation (300-500 ms).
Therefore, we cannot rule out the possibility that the lack of transfer from the gender to the sex-
related information is due to the absence of the complete activation of the conceptual information.
Fortunately, the second variable we explored, the sex of the speaker, proved to be useful for
clarifying whether the conceptual level was activated during the lexical decision task or not. Previ-
ous research showed that the sex of the speaker acts as a semantic prime influencing the lexical ac-
cess of gendered words (Casado et al., 2017; Vitevitch et al., 2013). This indicates that grammatical
gender is associated with semantic information related to sex, despite the fact that the grammatical
gender assignment for inanimate entities is arbitrary (Comrie, 1991; Corbett, 1991; Harris, 1991). In
view of the findings of previous studies, we expected the sex of the speaker to prime the activation
of the grammatical gender when the biological sex of the speaker matched the grammatical gender,
thus influencing the speed of lexical access such as faster processing is expected when this is con-
gruent (e.g., female voice — feminine gender) compared with incongruent (e.g., male voice — mascu-
line gender) in the task. Following our predictions, we found faster lexical access when there was
congruency between the sex of the speaker and the grammatical gender of the word compared with
when incongruent in the lexical decision task. Interestingly, we found a different pattern of respons-
es in the gender decision task: the sex of the speaker modulated the activation of the associated ste-
reotype instead of the activation of the grammatical gender. Although it may seem contradictory to
find a different pattern of responses between the lexical decision and the gender decision task re-
garding the role of the sex of the speaker, actually, it concurs with the idea that the sex of the
speaker works as a semantic prime. That being the case, the sex of the speaker will pre-activate the
available information related to sex. In contrast with previous studies (with the exception of Bender

et al., 2016), where the separation between grammatical gender and conceptual information related
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to sex was not possible (the explored items were words making reference to animate entities with
congruent gender assignment, i.e., hermano [brother] masculine) or words making reference to in-
animate entities without an associated stereotype, i.e., mesa [table] feminine), here we could sepa-
rate the grammatical gender (information related to sex at the lexical level) from the sex stereotype
(information related to sex at the conceptual level). If we assume that the conceptual level was not
activated during the time the lexical decision time was taken, we can expect the grammatical gender
to be the only available information related to sex and, consequently, primed by the sex of the
speaker. In the case of the gender decision task, two kinds of information related to sex would be
activated: the grammatical gender and the sex stereotype. If the sex of the speaker works as a se-
mantic prime, it is reasonable to expect it to pre-activate the conceptual information related to sex
(i.e., the sex stereotype) rather than the grammatical information.

Accordingly, we assume that, in the lexical decision task, the influence of the sex of the
speaker on the grammatical gender activation commences at the conceptual level, where the conno-
tation related to sex is activated by the indexical information about the sex of the speaker. Thus, the
conceptual information related to sex triggered by the sex of the speaker, in a top-down manner,
acts like a semantic prime modulating the grammatical gender activation at the lexical level (Bru-
nelliere & Soto-faraco, 2015). In the gender decision task, the sex of the speaker triggers the activa-
tion of conceptual information related to sex, which directly primes the activation of the sex stereo-
type at the conceptual level, possibly reducing the top-down influence at the lexical level. There-
fore, the sex of the speaker primes information related to sex, which includes grammatical gender.

Finally, it is important to consider that our study has some limitations. The more important
one is that we uniquely tested Spanish, a two-gender language. This issue has been discussed before
by other authors because most of the studies reporting an influence of grammatical gender on the
conceptualization of inanimate entities were produced in two-gender language systems (for a re-
view, see Samuel et al., 2019). This bias might have been caused by the dichotomy in the Spanish

gender system between male— masculine and female— feminine. That is, the stronger repetition
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and correlation between sex and gender in words making reference to animate entities may have
enhanced the priming of sex-related information during gender processing (Bender et al., 2018; Se-
ra et al., 1994, 2002; Vilgiocco et al., 2005). Therefore, the results, although interesting, should be
considered cautiously, as they may not be generalizable to other formal gender language systems,
such as languages with two gender categories indirectly related to sex (animated and neuter as in
Dutch), or with three gender categories (masculine, feminine, and neuter as in German). Another
limitation of our study is the inclusion of only nouns with gender-marked endings (in Spanish -o for
masculine and -a feminine). Although we showed that the use of transparent phonological cues did
not seem to favor a more direct strategic use of grammatical gender information, in future research,
it would be insightful to use opaque marked endings. Additionally, in future research, it would be
valuable to add a final questionnaire to see whether the participants were aware of the manipulation
to determine if the awareness might have triggered the strategic use of gender.

In summary, we intended to explore under what circumstances we could observe a transfer-
ence from grammatical gender to the conceptual representation of sex in Spanish, a two-gender lan-
guage. When our participants were explicitly required to use gender in the adapted gender decision
task, we observed a faster processing of words with a congruent relationship between the grammati-
cal gender and the sex-related stereotype (falda [skirt], feminine) compared with incongruent words
(corbata [tie], feminine). However, we could not replicate the same findings in the lexical decision
task, where the use of gender was not mandatory. We would argue that the lack of transference dur-
ing the lexical decision task was most likely caused by the absence of direct/strong conceptual acti-
vation by the time the decision was made. Therefore, with the present design, we could not rule out
the possibility that the transference that we found during the gender decision task was not establis-
hed by default, but caused by a strategic use of gender and facilitated by the two-gender language.
However, the results of both lexical decision and gender decision tasks suggested that grammatical

gender and sex-related information are closely connected, that is, the indexical information about
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the sex of the speaker primes the activation of information related to sex at the conceptual (sex ste-

reotype, gender decision) and also at the lexical level (grammatical gender, lexical decision).
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