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Gender congruency goes Europe:
A cross-linguistic study of the gender congruency effect
in Romance and Germanic languages

Chiara Finocchiaro, F.-Xavier Alario, Niels O. Schiller, Albert Costa,
Michele Miozzo, Alfonso Caramazza

We report a thorough investigation of the gender congruency
effect previously reported by Cubelli, Lotto, Girelli, Paolieri, and Job
(2005) in a picture-word interference study, namely slower RTs at
producing Italian bare nouns in the presence of same-gender distrac-
tors than in the presence of different-gender distractors. In order to
account for this finding, the authors hypothesised a double competi-
tion mechanism of lexical selection. By capitalizing on the two key-
concepts of morphological decomposability and gender transparency,
we conducted a series of picture-word interference experiments in
Italian (the language of Cubelli et al’s study; Experiments 1-2), and
Spanish (a language with very similar relevant characteristics for
which a gender effect in bare noun production has also been found,
see Paolieri, Lotto, Leoncini, Cubelli, & Job (2010) ; Experiment 3)
as well as French, German, and Dutch, i.e. three languages with
variable degrees of correspondence between gender and phonology
(Experiments 4-6). Overall, our cross-linguistic data do not provide
reliable evidence for an effect of grammatical gender in bare noun
naming. Hence, they raise substantial problems for the hypothesis of
double-competition in lexical access.*

Keywords: Grammatical gender; Lexical access; Morphological
processes
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Introduction

Grammatical gender is a pervasive feature in many languages
of the world (Corbett 1991). In those languages, nouns belong to
one of two or more distinct gender categories. Such classification is
reflected in agreement, whereby the gender of nouns modulates the
form of grammatically dependent words. This is the case within noun
phrases (NPs; e.g., Italian: il,,,, quaderno,,,, piccolo,,,, ‘the, .4 little,, .4
notebook ,.’; lag, matitag, piccolay,, ‘they., littley,,, pencily,.,’; [mas]
= masculine, [fem] = feminine), and across different phrases, as in co-
reference processes (e.g., Spanish: esta,,, es rojay, or este,,,, es r0jo,,,.
“thiSfem/mas) 18 T€d [femmas) » When the noun referent previously mentioned
is either mesa ‘table..;” or coche ‘cary,, ).

Grammatical gender processing has attracted the attention
of psycholinguists because it can be considered in many cases an
intrinsic property of lexical items, thus providing a window into the
relationship between lexical processing and agreement. Indeed, a
noun’s gender does not depend on the sentential context in which it
is used. Furthermore, although semantic and phonological criteria
constrain gender categories in some languages, many classifications
remain arbitrary and have to be represented explicitly rather than
derived from statistical regularities. According to “The World Atlas of
Language Structures” (WALS, Haspelmath et al. 2005),' 44% of the
languages considered use semantic criteria (e.g., biological sex, ani-
macy) to divide nouns into gender classes. However, in 53% of these
languages, gender classification is also based on formal properties
that cut across the semantic distinction. Formal assignment rules
may be based on two types of information (phonological and morpho-
logical) such that languages with a formal assignment system may
selectively use one rule type, or both of them. For instance, in Italian,
both masculine and feminine gender classes contain inanimate nouns,
while gender-marked nouns denoting animate entities do not neces-
sarily specify natural gender. On the other hand, there is no exact
correspondence between phonological form (word ending in the case
of Italian) and gender (e.g., tigre ‘tiger’ is feminine, but may refer to
male as well as female individuals, and the /-e/ ending does not con-
stitute a phonological cue to either gender).

We report an investigation of grammatical gender retrieval during
language production. The article begins with a presentation of the dif-
ferent approaches taken to address this issue. The focus is then placed
on one particular set of findings reported by Cubelli et al. (2005) show-
ing an effect of grammatical gender retrieval during bare noun produc-
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tion. This effect is robust, as it was observed in three experiments and
replicated in both Italian and Spanish (Paolieri et al. 2010 a, b) and
it is intriguing because it is not predicted by current models of lexical
access. We discuss the hypothesis put forward by Cubelli et al. (2005)
to account for this finding and report the data from six experiments
in five different languages (Italian, Spanish, French, German, and
Dutch), in which we test the cross-linguistic robustness of the finding
and some predictions derived from their proposal.

1. Gender retrieval during language production

The retrieval of grammatical gender during language produc-
tion has been investigated from at least three perspectives. One
approach addressed the issue of gender priming. Jescheniak & Levelt
(1994) observed that the recent use of a noun in a Dutch gender-
marked NP (e.g., de,,,, auto.,, ‘theg ., car, . or het,., huis,. theyq
house,.,’; [com] = common, [neu] = neuter) facilitated a later gen-
der (DE/HET) decision for the same picture nouns. They suggested
that the speed with which a noun’s grammatical gender information
is retrieved depends on how recently it has been accessed. By con-
trast, Van Berkum (1997) reported that the recent production of a
gender-marked adjective noun phrase (e.g., groene.,,, auto.,, ‘green
Cari,y, /groen,,, huis,,, ‘green;,, housep.,’) did not facilitate the
later production of another gender-marked adjective noun phrase
(e.g., rode,,,, auto.,, ‘redi,m Cari,m’/rood,., huis,., ‘redy., housey.,’,
EXP. 1 or de,,, auto.,, ‘the;.m cargum/het,., huis,,, they., house,..,
EXP. 2). Similarly problematic for the hypothesis of gender recency/
priming are the results reported by Jescheniak & Schriefers (1999)
for German. These authors found no effect of type of prime (bare
Noun vs. Det + Noun) in the production of gender-marked pronouns,
suggesting that the previous access to the gender of the item to be
pronominalized did not affect participants’ performance. Further evi-
dence on gender priming comes from paradigms in which participants
name pictures in gender — homogeneous or — heterogeneous blocks
(Vigliocco et al. 2002; Perdijk et al. 2007). These studies are described
in more detail in the General Discussion, in light of the evidence we
report. For now we note that the conditions and mechanisms by which
gender may be primed remain to be clarified.

A second line of investigation is concerned with how gender (or
number) is used to compute agreement during sentence production.
What is investigated in this case is how sentence structure and other
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linguistic or semantic parameters influence the process by which a
noun’s grammatical features such as gender affect the form of distant
words (e.g., adjectives, pronouns or verbs; see Vigliocco & Franck 1999;
for number agreement see Eberhard et al. 2005).

Finally, the third line of research has investigated the use of
grammatical gender in noun phrase production. In this context, one
important issue has been whether gender features compete for selec-
tion or, alternatively, whether they are automatically retrieved as
a consequence of the selection of a given lexical node. This research
has made extensive use of the picture-word interference paradigm.
Participants are presented with target pictures and written distractor
words whose relationship is manipulated (e.g. same or different gram-
matical gender). They are asked to name the picture and to ignore the
word. When the task requires the production of a Det+adjective+noun
NP (e.g., de., groene,,, stoel,,, ‘they,. greeny,, chair..,’ or het,,
groene,,, bed,,, ‘the., greenp,, bedy., ), responses are faster if the
target and distractor words have the same gender (the so-called
“gender-congruency” effect; Schriefers 1993). This effect has been rep-
licated in a variety of languages, (e.g., Dutch, German, and Croatian:
Costa et al. 2003; La Heij et al. 1998; Schiller & Caramazza 2003,
2006; Schiller & Costa 2006; Schriefers & Teruel 2000; Van Berkum
1997).

The original interpretation of the effect was in terms of gender
feature competition. When the distractor is gender-incongruent, the
distractor and the target activate different gender representations
which compete for selection. The time needed to resolve this compe-
tition is reflected in the naming latencies. Later studies have chal-
lenged this conclusion on the basis of several observations. The con-
gruency effect is not observed when the gender feature manipulation
does not translate into a determiner form variation. This is the case of
plural NPs in German and Dutch whose determiner forms are invari-
ant with respect to gender (Schiller & Caramazza 2003) or diminu-
tive NPs in Dutch, which have the same determiner independent of
gender (Schiller & Caramazza 2006). On the other hand, it has been
shown that, in both cases, the gender of the base noun is accessed
even though logically unnecessary (Janssen & Caramazza 2003). The
gender-congruency effect is not observed in the Romance languages
tested so far (Italian, Spanish, Catalan, and French), where the deter-
miner form derived from grammatical gender agreement can be over-
ruled by the phonological context in which the determiner appears
(Miozzo & Caramazza 1999; Miozzo et al. 2002; Costa, Sebastian-
Gallés et al. 1999; Alario & Caramazza 2002). There are also findings
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indicating that responses involving agreement on bound morphemes
rather than on free-standing determiners (e.g. in Dutch rode auto ‘red
car’ or rood huis ‘red house’) do not show the gender congruency effect
(La Heij et al. 1998; Costa et al. 2003; but see Lemhofer et al. 2006;
Bordag & Pechmann 2008; Schriefers 1993; Schriefers et al. 2002,
2005; for extensive discussion see Schiller & Costa 2006). Finally,
when there is no overt agreement to be produced, for example, in the
production of bare nouns in Dutch, the gender congruency effect is not
observed either (La Heij et al. 1998).

A common feature of most of these findings is that the presence
of the congruency effect depends on properties of the determiners
involved in the task, rather than on properties of the gender features.
A conclusion that follows is that the so-called gender-congruency
effect is not a consequence of competition between syntactic features,
but rather reflects processes involving the retrieval of the determiner
forms (Caramazza et al. 2001). On this interpretation, the available
evidence does not support the hypothesis of grammatical gender com-
petition.

2. An intriguing finding in single word production

In the light of the results reported above, manipulations of gram-
matical gender in the picture-word interference paradigm are not
expected to affect the production of single nouns across languages. No
such effect was found in a Germanic language (Dutch, La Heij et al.
1998), and it is not predicted to occur in Romance languages, where
even Det+noun NPs fail to show a gender congruency effect. In con-
trast to these predictions, Cubelli et al. (2005) reported a grammatical
gender congruency effect in Italian single word production (see also
Paolieri et al. 2010 a,b for a replication of the results in both Italian
and Spanish). Furthermore, this effect was in an unexpected direc-
tion. Participants were slower to produce target picture nouns (e.g.,
MELA ;,, ‘APPLE’) when the distractor word was gender-congruent
(e.g., sedia 4, ‘chair’ ) than when it was incongruent (e.g., tavolo,,,
‘table’). The effect was replicated in three experiments with different
materials. These findings are important because, as the authors note,
they are not predicted by any current model of gender processing in
language production.

To account for their results, the authors proposed a double com-
petition hypothesis, challenging the view that there is no competition
at the level of grammatical feature selection. On this view, lexical
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selection in bare noun production involves semantically- and gram-
matically-driven competitions: “At the lemma level, the semantic com-
petition occurs first. Then, if the target and the distractor nouns have
the same grammatical gender, their syntactic representations com-
pete for selection, thus slowing the access to the correct vowel ending.
Therefore, the gender interference effect originates at the level of rep-
resentation that precedes the level specifying the morpho-phonologi-
cal form” (Cubelli et al. 2005:34). Morphological decomposability plays
a central role in their explanation of why this effect was observed in
Italian (Cubelli et al. 2005) but not in Dutch (La Heij et al. 1998). The
proposal is that the retrieval of gender-determined word endings is
a competitive process and therefore gender competition only occurs
when the noun to be produced is decomposable in root and ending. On
this view, Italian nouns such as casa ‘house’ are represented in the
mental lexicon in decomposed form (cas-a in this example). The final
/-a/ is tied to gender information, and alternates with /-e/ in the
paradigm of the noun (case ‘houses’ is the plural form). By contrast,
Dutch nouns such as huis, ‘house’, are not morphologically decompos-
able, hence suffix retrieval is not required and gender competition
does not happen.

3. Critical discussion of the current account

Two important points can be noted in this pattern of results and
their interpretation. The first concerns the use of competition mecha-
nisms to account for opposite phenomena: congruent faster than
incongruent, in all the cases of gender congruency effects in NP pro-
duction, and congruent slower than incongruent, in the case of Italian
and Spanish bare noun production reported by Cubelli’s group. The
second concerns the contrasting patterns of gender congruency effects
depending on the language and the response to be produced, and the
possible role of decomposability in accounting for these differences.
We discuss these two points in turn.

3.1. What mechanism underlies competition?

One potential problem in Cubelli et al.s (2005) account of the
gender effect is the hypothesis that syntactic representations compete
for selection. Generally, the competition hypothesis describes the situ-
ation where the activation of a non-target representation slows down
the selection of the target representation. Accordingly, in the current
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case, the activation of an alternative gender representation would be
expected to slow down processing in the gender-incongruent condi-
tion. For example, if the target were the word CASA,,,, CHOUSE’), the
distractor pollo,,,. (‘chicken’) would be expected to interfere more than
the distractor stella,,, (‘star’) because CASA and pollo, but not CASA
and stella, have different genders that would presumably compete for
selection. However, Cubelli’s group repeatedly reported a gender effect
in the other direction — congruent condition slower than incongruent
condition — and thus it is unclear how a competitive mechanism would
work to produce greater interference when bound morphemes share a
common gender feature.

Perhaps the mechanism underlying the putative competition
in the selection of a noun’s gender concerns something else than the
gender nodes themselves. One possibility is that processing the tar-
get picture activates its gender node, and the gender node in turn
sends activation to all the lexical items sharing that gender value.
This means that lexical nodes sharing their gender with the target
are more activated than lexical nodes of the opposite gender (for a
discussion of the effects of gender activation on noun activation, see
Alario et al. 2004; Bates et al. 1996; Jescheniak 1999; Jacobsen 1999).
If gender-congruent lexical items receive extra-activation from a
gender-congruent distractor, and if one assumed that lexical selection
is a competitive process (La Heij et al. 1998; Levelt et al. 1999; for
arguments against this assumption see Miozzo & Caramazza 2003;
Costa et al., 2003; Costa, Alario, & Caramazza, 2005; Finkbeiner &
Caramazza, 2006; Mahon, Costa et al. 2007; Janssen et al. 2007),
they would be expected to compete more than if the distractor acti-
vated lexical items from the opposite gender. This mechanism pre-
dicts interference in the gender-congruent condition following a logic
similar to that used to account for the semantic interference effect in
selection-by-competition frameworks. However, this account assumes
that interference arises because grammatical gender contributes to
the overall activation and competition of lexical nodes, not because
the double competition mechanism proposed by Cubelli et al. (2005) is
operating. Furthermore, this account would predict a gender effect in
bare noun naming in all gender marked languages, but no such effect
was observed in Dutch (La Heij et al. 1998).

3.2. An account of the cross-linguistic contrasts

The cross-linguistic contrasting pattern of gender effects is two-
fold (see Table 1). First, there is the congruency effect in Det+noun
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NP production (congruent faster than incongruent) in Germanic lan-
guages, but not in Romance languages. Second, there is the reverse
congruency effect (congruent slower than incongruent) in bare noun
production in Italian (reported by Cubelli et al. 2005) but not in
Dutch (La Heij et al. 1998). The cross-linguistic contrast observed in
Det+noun NP production has been tied to the role of phonology in
constraining determiner forms (see above and extensive discussion in
Caramazza et al. 2001). The cross-linguistic contrast observed in bare
noun naming calls for a novel explanation. As noted above, Cubelli et
al’s (2005) account is based on the notion of morphological decompos-
ability, a proposal that is not without problems.

Table 1. Pattern of gender effects across languages in the picture-word interferen-
ce paradigm.

BARE NOUNS DET + NOUN
GERMANIC - congruency << incongruency
LANGUAGES
ITALIAN-
SPANISH congruency >> incongruency - ¥

Consider the CASA,,, (HOUSE’) example given above. From a
purely descriptive perspective, the putative root /cas-/ is not invari-
ably associated with the ending /-a/. In the word caso,,,; ‘chance’ a
homophonous root is combined with a different ending. Similarly, the
ending /-a/ is not invariably associated with the root /cas-/. This
poses the problem of how the root and suffix are combined in the
course of lexical retrieval. In addition, the suffix /-a/ does not carry
feminine meaning systematically (e.g., poeta ‘poet’, fantasma ‘ghost’
are masculine). Conversely, feminine meaning is not exclusively
expressed by the suffix /-a/. For instance, a number of Italian words
ending in /-e/ have unpredictable gender (leone,,,, lion’ , volpe,,, ‘fox’,
fiume,,,, ‘river’ , valle,, ‘valley’). If casa is assumed to be decompos-
able into cas-a, then, valle and leone should also be decomposable
into vall-e, leon-e. This poses the problem of linking the endings /-a/
and /-e/ with both gender representations in a way that allows their
competitive retrieval along with the appropriate roots. Some of these
observations, together with the advantage of having a unified treat-
ment of verbal and nominal morphology, have been used by linguists
in favor of a morphological system based on the stem (root + thematic
vowel) rather than on the root (e.g., Scalise 1994). On this view, the
basis for nominal morphology would coincide with the whole word
(e.g., root cas- + thematic vowel /-a/ = casa; root volp + thematic
vowel /—e/ = volpe).
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If despite these theoretical arguments, words such as casa are
thought to be represented as decomposed units (e.g., cas-a), then the
account of the reverse gender congruency effect in terms of gram-
matical feature competition is tantamount to stating that this effect
is observed only with bound morphemes. This is because /-a/ would
have to be considered a bound morpheme given that it cannot occur
in isolation, but only with a content root. As noted above, there are
diverging results regarding the gender congruency effect with bound
morphemes — it has been found by some authors while others have
failed to find such an effect (Schriefers 1993; Schriefers et al. 2005
vs. Costa et al. 2003; Schiller & Caramazza 2003; Schiller & Costa
2006). In any case, when such an effect with bound morphemes has
been reported, the gender-congruent condition was faster than the
gender-incongruent condition (i.e. the opposite of the finding reported
by Cubelli’s group).

3.3. Morphological decomposition and gender transparency

The interpretation of the reverse gender congruency effect put for-
ward by Cubelli et al. (2005) highlights the role of cross-linguistic differ-
ences in morphological decomposability to account for the dynamics of
grammatical gender retrieval in noun production. As described above,
the authors argue that a noun is morphologically decomposable if it
is describable in terms of a root morpheme and a suffix. Although the
majority of Italian nouns meet this criterion, the relationship between
suffix and gender value is far from transparent. We have already noted
that a large proportion of nouns end in a gender unmarked vowel
(/-e/) and the canonical masculine (/-0/) and feminine (/-a/) vowels
do not always signal the canonical grammatical gender of the word.
Furthermore, there are nouns (ending in stressed vowels, e.g., virtu
m Virtue’, citta ,,, ‘town’, or imported words, e.g., hotel,,,, ‘hotel’) that
do not meet the criterion of decomposability. Thus, even on the terms
adopted by Cubelli et al., Italian nouns would have to be considered as
points along a continuum of morphological gender transparency.

A related but different dimension is phonological gender trans-
parency, as a measure of the correlation between grammatical fea-
tures and phonological properties.? For a given language, a noun has
a transparent association between its grammatical gender and its
phonological form when this form (often the ending) is highly associ-
ated with a particular gender across the nouns in the language. The
association is opaque if the form is associated with alternative gender
values with comparable probabilities across the language (e.g., Italian
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volpe,,,, ‘fox’, leone,,,, ‘lion’, where there are comparable probabili-
ties for nouns ending in /-e/ to be masculine or feminine). Finally, a
noun’s form is unpredictive when it is highly associated with a gen-
der different from that of the noun (e.g., Italian mano 4, [fl ‘hand’,
where the /-0/ ending is strongly associated with masculine gender).
Experiment 4 of Cubelli et al. (2005) showed a gender congruency
effect with opaque targets (e.g. Italian volpe,,, ‘fox’ or leone,,,, ‘lion’)
which was similar to that reported for transparent targets, suggesting
that the gender congruency effect is not sensitive to the gender trans-
parency of the target (see also Paolieri et al, 2010 a, b).

3.4. Active inhibition of the distractor

More recently, Cubelli and collaborators put forward an alterna-
tive account for the gender congruency effect that could allow dis-
pensing with the double competition hypothesis. This proposa refers
to the work of Miozzo & Caramazza (2003) and Colzato et al. (2008).
The former proposed that distractors in the picture word interference
paradigm need to be excluded from a response buffer before the target
could be produced. Different conditions may lead to differences in the
ease of distractor exclusion, and hence to experimental effects visible
in response times. For the case of the grammatical gender effect in
bare noun production, Paoleri et al. (2010a) state that:

In Romance languages the active inhibition of the gender informa-
tion of the distractor noun would cause additional delay if the target
noun has the same grammatical gender. Accordingly, the interference
effect found in Romance languages like Italian and Spanish, reflects
the delayed selection of the ending vowel due to the inhibition of the
gender feature of the distractor representation.

Paoleri et al. (2010a, p. 343)

An important specification of the hypothesis, as implemented
here, is made clear by Paolieri et al (2010b, p.2): “If the target and dis-
tracter nouns have the same grammatical gender the active inhibition
of the distracter noun would cause additional delay”.

Although this hypothesis would account for the gender interfer-
ence effect, it would lead to other problems. For example, if the gender
of the word is actively inhibited, one would expect a gender interfer-
ence (rather than facilitation, as it is observed) in Dutch determiner
noun phrase production (see above). Although Paolieri et al. (2010Db,
p- 3) discuss this evidence, they focus on the cross-linguistic contrast
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between Italian and Dutch noun phrases, and the late selection
hypothesis put foward by Caramazza et al. (2001). They do not discuss
how the active inhibition of distractors may lead to the facilitation
effects observed in Dutch. The “opposite pattern” (i.e., interference
vs. facilitation) is mentioned, but only the “contrasting pattern” (i.e.,
cross-linguistic difference in noun phrase effect) is discussed.

More generally, under the hypothesis of active inhbition of the
distractor, any relatedness between target and distractor is expected
to result in a delay in the responses. If instead of sharing their gram-
matical gender, the target and distractor share some phonemes, then
the inhibition of the distractor should result in the inhibition of its
phonemes, which should be harder to select in the related than in the
unrelated condition.? This is opposite to the widespread observation of
phonological facilitation effects in this context.

4. The present study

The data reported by Cubelli’s group appear to be reliable, but
they are difficult to interpret on the basis of current models of lexical
processing and gender retrieval. For this reason, these results could
have major implications for our understanding of lexical access. It is
important, therefore, to systematically investigate their reliability
and generalizability. We report a series of cross-linguistic, picture-
word interference experiments that were motivated by predictions
explicitly derived from Cubelli et al’s double competition hypothesis,
or from reasonable extensions of this proposal.

The first three experiments we report were conducted in Italian
(Experiments 1-2) and Spanish (Experiment 3), two languages in
which the form of many nouns may be decomposable into a root and
a gender-marked suffix. In these languages, the mechanism proposed
by Cubelli et al. (2005) predicts that a reliable gender congruency
effect should be observed in bare noun naming and that interfer-
ence should be greater for gender congruent distractors. To provide
an extensive test of these predictions, Experiments 1 and 2 included
manipulations of the gender transparency of the target and/or the
distractor words. Target gender transparency is not expected to affect
the results; however, distractor gender transparency may affect the
strength of the gender congruency effect if opaque distractors are
hypothesized to provide a weaker activation of gender representa-
tions than transparent ones (results along these lines are reported in
Paolieri et al. 2010 b).
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In Experiments 4 to 6, we tested the gender congruency effect
in languages in which many words do not have clear gender-marked,
morphologically-decomposable suffixes and where the gender trans-
parency of the nouns is variable. Experiment 4, conducted in French,
tested whether or not the gender transparency of the distractor affects
the outcome of the gender congruency manipulation. Experiment 5
was conducted in German with transparent targets and distractors.
Finally, Experiment 6 tested whether or not the effect could be found
in Dutch, a language where the association between gender and form
is largely arbitrary.

The main purpose of these experiments was to test the gender
congruency effect in a variety of relevant situations, without test-
ing every possible combination of factors. Some of the experiments
also included control conditions in the form of additional manipula-
tions that produce well-known effects (e.g. phonological facilitation or
semantic interference). These conditions were included to provide a
measure of the experiments’ sensitivity, and to strengthen the inter-
pretation of the results if the outcome of the theoretically relevant
gender congruency manipulation showed no significant difference.
The experiments have very similar designs. However, because they
were designed and conducted with different languages in different
laboratories, there are minor methodological differences between
them that are not expected to affect the theoretically relevant test.

4.1. Experiment 1: Italian

In this experiment, we set out to replicate Cubelli et al. (2005)
using the same materials as those used in their experiments, focusing
on gender transparent target nouns.

Participants
Twenty-four native speakers of Italian, students at the
University of Pisa, participated in the experiment.

Materials

The sixteen pictures used in Experiments 1 and 2 of Cubelli et
al. (2005) were used as targets. Their nouns were all transparent with
respect to grammatical gender: masculine targets ended in /o/ and
feminine targets ended in /a/. Sixteen transparent distractor words
and sixteen opaque distractor words (i.e. ending in /e/) were also
selected (all the materials are reported in Appendix 1). Transparent
distractors were taken from the semantically unrelated condition of
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Cubelli et al’s (2005) Experiments 1 and 2. Opaque distractors were
selected from the database of the University of Padova (http:/dpss.
psy.unipd.it/files/strumenti.php) used by Cubelli et al. (2005). In each
of these two sets, half of the words were masculine and the other half
feminine. Masculine and feminine nouns were matched for length,
frequency, familiarity, and age of acquisition (Lotto et al. 2001; Barca
et al. 2002). Similarly, the two sets of transparent and opaque distrac-
tors were matched, with the only exception of the variable ‘frequency’.
The subjective frequency ratings, which were obtained by Lotto et al.
(2001) on a 7-point scale, were lower for transparent distractors than
opaque distractors (mean ratings:2.1 vs. 1.8; t(1,30) = 2.3; p < .05).
Note, however, that our theoretical focus is not on comparing trans-
parent and opaque distractors to one another, but rather on compar-
ing congruent and incongruent distractors within each distractor set.
Accordingly, this partial confound will not compromise the theoretical
conclusions that will be drawn from the data.

Each target picture was combined with four distractor words.
First, each picture was associated with one transparent and one
opaque distractor, both gender-congruent. Then, transparent and
opaque distractors were re-paired such that each picture was also
associated with another transparent and another opaque distractor,
both gender-incongruent. This procedure differs from the one used
in Cubelli et al. (2005) and in the previous experiment. It ensures
that the same distractors are used in the gender-congruent and the
gender-incongruent conditions. In this way, differences between these
conditions cannot be attributed to differing properties between two
sets of different distractor words. Target picture nouns and distractor
words were never semantically nor phonologically related. Their pho-
nological overlap was calculated on the basis of the phonemes shared
by the root of each target and the distractor. The pictures appeared in
black and white in the center of the screen with a superimposed dis-
tractor in capital letters.

Following Cubelli et al. (2005), we included sixteen filler trials in
the experiment. The filler pictures all had gender-transparent nouns,
half of which were masculine and the other half feminine. They were
paired with two gender-transparent distractor words each, one mas-
culine and one feminine.

Design

Two factors were manipulated. The factor Gender Congruency
between the target noun and the distractor word had two levels: con-
gruent vs. incongruent. The factor Gender Transparency character-
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izing the distractors had two levels: gender-transparent vs. gender-
opaque. These two factors were manipulated within participants and
within items (pictures) yielding a 2 x 2 design. To construct the exper-
imental lists, four blocks of 32 trials were created. The experimental
pictures appeared once per block, each time in a different distractor
condition. Distractor conditions were equally distributed in each
block. Filler pictures appeared equally often in each block. Trials were
randomized with the following constraints: (a) there were no more
than three consecutive trials from the same experimental condition,
and (b) there was no semantic, phonological, or associative relation-
ship between the nouns of pictures in consecutive trials. The order of
presentation of the blocks within the lists was counterbalanced across
participants.

Procedure

Participants were tested individually in a quiet testing room. They
were first familiarized with the pictures and their nouns. In this phase,
pictures were shown with five superimposed X’s that simulated the
distractors. Participants were instructed to name the picture. Feedback
was provided when their response deviated from the expected noun.
This was followed by a task familiarization phase. Participants were
presented with a five-trial practice block whose structure and instruc-
tions were similar to those of the experiment proper.

The sequence of events in the experimental trials was similar
to that used in Cubelli et al. (2005). A fixation point (+) appeared on
the screen for 700 ms. and then it was immediately replaced by the
picture with the superimposed distractor. The picture remained on
the screen until participants responded or a 2,000 ms deadline was
reached, whichever came first. The next trial started 500 ms later.
Participants were seated about 60 cm from the computer screen. They
were informed that they would see picture-word pairs and were asked
to ignore the word written on the picture. They were instructed to pro-
duce the noun of the picture without the article as fast and accurately
as possible. The experiment was controlled by the software Psyscope
(Cohen et al. 1993). Naming latencies were measured by a voice-key.
Response accuracy and voice-key failures were recorded online by the
experimenter. The experimental session lasted between 20 and 30
minutes.

Analysis

Three types of responses were classified as errors: a) production
of names which differed from those designated by the experimenter;
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b) verbal disfluencies (stuttering, utterance repairs, production of
nonverbal sounds which triggered the voice key); c¢) failures by the
voice key to record the response; d) outliers — Rts below 300 ms or
exceeding each participant’s mean by more than 3 s.d. ANOVAs were
performed to examine error rates and response latencies. For response
latencies, separate analyses were carried out with subjects and items
as random variable, yielding F1 and F2 statistics, respectively.

The same criteria were followed for all the experiments reported
here.

Results

Mean naming latencies and error rates are presented in Table 3.
In the analysis of errors, no main effect or interaction reached sig-
nificance. In the analysis of latencies, there was an effect of Gender
Transparency, significant by participants but not by-items (F1 (1,23)
=4.7,p=.04; F2 (1,30) = .8, p = .4). Responses were faster for gender-
opaque than for gender-transparent distractors (749 ms vs. 762 ms).
The main effect of Gender Congruency was not significant (both Fs <
.3). There was no interaction between the two factors (both Fs < 1).°

Table 2. Response latencies (in ms) and error rates for Experiment 1 (Italian)

DisTrRACTOR CONDITIONS RT SD E%
Congruent 764 118 2.6

Transparent Incongruent 760 134 2.3
Effect 4
Congruent 746 122 2.1

Opaque Incongruent 752 142 2.9
Effect -6

Discussion

The results of this experiment reveal no gender congruency
effect, neither for transparent nor for opaque distractor words, fail-
ing to replicate previous results reported in Italian bare naming.
Furthermore, the lack of a gender congruency effect is reported in the
context of a gender transparency effect, in which gender-transparent
distractors led to slower latencies than gender-opaque distractors.
However, the effect is difficult to interpret given that (a) was only vis-
ible in the analysis by-participants; (b) gender-transparent distractors
were overall less frequent than gender-opaque distractors and previ-
ous results showed greater interference for low-frequency distractors
(see Miozzo & Caramazza 2003 for a discussion of the distractor fre-
quency effect).
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We thus set out to verify the impact of the implicit manipulation
of distractor lexical frequency (log transformed). Results showed that
distractor lexical frequency had a significant effect (B = -6.62 - 103 , ¢
[1458] = -1.93, p = .05). The negative  suggests shorter responses for
high frequency distractors than low frequency distractors, as reported
in previous studies.

The distractor frequency effect reveals that our experiment was
sensitive enough for detecting significant differences produced by the
distractor words.

4.2. Experiment 2: Italian experiment with gender opaque target nouns

In Experiment 1 we failed to replicate Cubelli et al., with the
same experimental targets used in their experiments. In that experi-
ment target names were all gender transparent. In Experiment 2 we
aimed at replicating the gender-interference effect by changing some
morphological characteristics of the nouns used as materials. Thus,
the focus here is on gender opaque target names. We also increased
the power of the analysis by having the same number of subjects as in
each experiment reported in Cubelli et al. (2005).

Participants
Twenty-eight students at the University of Trento participated in
Experiment 2.

Materials

The twenty target pictures used in this experiment all had
gender-opaque masculine and feminine names (i.e. ending in /-e/).
Forty distractors were selected and paired with the target pictures to
obtain four target-distractor pairings for each picture (transparent,
gender-congruent; transparent, gender-incongruent; opaque, gender-
congruent; opaque, gender-incongruent).® Targets and distracters
were matched for the same variables as in the previous experiment.
The construction of the materials was similar to that of Experiment 1
(for the entire list of materials, see Appendix 2).

A set of filler pictures (N = 20) was also included. They were all
gender-transparent, and appeared with gender-congruent and incon-
gruent distracters (N = 40). For half of the filler pictures, distrac-
tors were gender-transparent, for the other half they were gender-
opaque.
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Design, Procedure and Analysis

The experimental design and procedure were the same as in
Experiment 1 except for (a) the familiarization phase which now
involved having participants see all the pictures with their names
before naming them, and (b) the temporal parameters of experimen-
tal trials which were slightly different (fixation point: 500 ms; inter-
trial interval: 200 ms). The experiment was controlled by the software
E-Prime 1.1 (Schneider et al. 2002).

Results and Discussion

Mean naming latencies and error rates are reported in Table 3.
There were 5.1% errors overall. Error analysis showed no significant
effects (all Fs < 1). The analysis of naming latencies showed neither a
main effect of Gender Transparency (F1(1,27) = 1.9; p = .2; F2(1,38) =
.2; p = .6), nor a main effect of Gender Congruency (both Fs = 1). The
interaction between the two factors was not significant (F1 (1,27) =
1.9;p=.2;F2(1,38) =1.3; p =.3).

Table 3. Response latencies (in ms) and error rates for Experiment 2 (Italian)

DISTRACTOR CONDITIONS RT SD E%
Congruent 789 88 4.3
Transparent Incongruent 777 74 4.6
Effect 12
Congruent 773 91 54
Opaque Incongruent 776 85 6.2
Effect -3

The effect of distractor lexical frequency, analyzed and log
transformed as in the previous experiment, was just fell short of
significance (f = -8.23, ¢ [2088] = -1.89, p = .059). In this experi-
ment, we again failed to find a reliable overall effect of gender con-
gruency, thus replicating our Experiments 1 and 2. Experiment 3
was designed as a further test of the gender congruency effect in
Spanish, a language whose grammatical gender and gender trans-
parency bear a number of similarities with Italian. Following
Experiments 1 and 3 in Cubelli et al. (2005), targets and distractors
were all gender-transparent (i.e. all masculine nouns ended in /o/,
and all feminine nouns ended in /a/).
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4.3 Experiment 3: Naming Spanish nouns

On the basis of the descriptive properties of noun gender in
Spanish, and the theoretical proposal of Cubelli et al., O’'Rourke (2007)
anticipated a gender interference effect when testing Spanish trans-
parent nouns in bare noun production. In contrast with this predic-
tion and with the findings of Cubelli et al. (2005), O’Rourke failed to
observe gender interference in an experiment in which there was a
clear semantic interference effect. To account for these contrasting
findings, O’Rourke (2007) drew attention to the fact that a good pro-
portion of nouns in Spanish (but not in Italian) do not bear gender-
marked inflections. This is the case with consonant-ending nouns,
which are quite common in Spanish (e.g. opiniénmasc ‘opinion’) but
fairly rare in Italian. This feature of Spanish nouns could make it
superfluous to encode gender inflection. Accordingly, Spanish nouns
could pattern with those of Dutch, a language where nouns do not
carry gender inflections and in which gender interference has not
been recorded (see above). Although the distributional properties of
gender-marking transparency may play a role in the phenomenon of
interest, O’Rourke’s (2007) post-hoc account is certainly not straight-
forward. This account implies that Spanish transparent nouns (i.e.
those that were tested, like globomasc ‘globe’, and botafem ‘boot’) are
not represented in a decomposed form (glob-o; bot-a), and that /-o/
and /-a/ do not constitute gender-marked inflections of Spanish nouns.
Such a claim is at odds with various lines of evidence. First, endings
like Spanish /-o/ and /-a/ have been traditionally described in linguis-
tic analyses as gender-marked morphemes (Alarcos Llorach 1999).
Consistent with this claim, they also appear in other parts of speech,
including adjectives, possessives or determiners (e.g. r0j-0,,.cc T0J-gom»
‘red’; mi-o,,,,, Mi-ag,, ‘Mmine’; un-o-s,,,., UN-a-sg,, plural indefinite arti-
cle). Second, various psycholinguistic findings on the visual recogni-
tion of Spanish words indicate that inflectional stems are represented
independently of their affixes (including /-o/ and /-a/; Allen & Badecker
1999; Badecker & Allen 2002). Although this evidence has come from
visual word recognition tasks, and has been interpreted to bear on the
input lexicon, it certainly calls for caution when hypothesizing (post-
hoc) that Spanish nouns lack morphological decomposability. An alter-
native explanation for the absence of gender interference is related
to the experimental procedure. Where Cubelli et al. (2005) presented
the distractor words printed on the pictures, O’'Rourke (2007) used the
auditory modality. Such a change in modality has been shown to affect
the timing (or “stimulus onset asynchrony”; see footnote 2 in O’Rourke
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2007) at which distractors can produce their effects (e.g. Damian &
Martin 1999). The latter explanation seems preferable in the light
of the results reported by Paolieri et al. (2010a), who replicated in
Spanish the gender interference effect already shown in Italian.

In the present experiment we set out to replicate the gender
interference in Spanish bare noun naming by using visually present-
ed distractor words as in Paolieri et al. (2010a).

As in Paolieri et al. (2010a), targets and distractors were all gen-
der-transparent (i.e. all masculine nouns ended in /o/, and all feminine
nouns ended in /a/).

Participants
Thirty native speakers of Spanish, students at the University of
Barcelona participated in the experiment for course credit.

Materials

All the picture nouns and the distractor words were gender-
transparent. We selected twenty pictures (half with masculine and
half with feminine gender nouns) as well as twenty distractor words
(half of them masculine and the other half feminine. See Appendix 3).
Targets and distractors were paired and re-paired as in the previous
experiments to create twenty gender-congruent and twenty gender-in-
congruent picture-word pairs. In addition, we selected twenty words,
each of which was phonologically related to one of the pictures nouns.
These distractors were paired with the corresponding targets, and
re-paired with another target to create twenty phonologically related
and twenty phonologically unrelated picture-word pairs. All phonolog-
ically related picture-word pairs were gender-congruent. Finally, we
included twenty filler pictures paired with unrelated distractors.

Design

Two factors were manipulated independently. The factor Gender
Congruency between the target noun and the distractor word had two
levels: congruent vs. incongruent. The factor Phonological Relatedness
between target noun and distractor also had two levels: related vs.
unrelated. Both factors were manipulated within subjects and within
items. We did not attempt to investigate the relationship between the
variables Gender Congruency and Phonological Relatedness. Rather
the effect of the distractors’ properties on picture naming latencies
was assessed separately. This follows the design used by Cubelli et al.
(2005), except for the fact that they used semantically related rather
than phonologically related control conditions. The experimental lists
were constructed as in the previous experiments.
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Procedure

The procedure was similar to that of Experiment 1 except that
the inter-trial interval was 2,000 ms long, and that the experiment
was controlled by the software DMDX (Forster & Forster 2003).

Analysis

Errors and outliers were scored as in the previous experiments.
In total, we discarded 6.5% of the data points (4.9 errors and 1.7 out-
liers). Two separate analyses, each using bilateral Student t-tests,
were conducted to assess the effects of the two factors manipulated in
the experiment.

Results

Mean naming latencies and error rates are presented in Table
4. There were no significant differences in the analysis of error rates
(all ts < 1). The analysis of the naming latencies showed a main effect
of Phonological Relatedness (t1 = 4.78; p = .01; t2 = 5.34; p = .01). By
contrast, Gender Congruency revealed no effect (both ts < 1).

Table 4. Response latencies (in ms) and error rates for Experiment 3 (Spanish)

DisTrACTOR TYPE RT SD E%
Congruent Gender 802 102 5.5
Incongruent Gender 802 94 5.2
Phonologically Related 754 96 4.7
Unrelated 801 99 4.3
Gender effect 0

Phonological effect -47

Discussion

We observed a sizeable phonological facilitation effect, indicating
that the distractors of this experiment were appropriately processed
by the participants. By contrast, the data clearly show that gender
congruency did not affect naming performance. This observation in
Spanish fails to replicate the gender congruency effect reported in
Spanish bare noun naming by Paolieri et al. (2010a). However, our
results are aligned with those reported by O’Rourke (2007), suggest-
ing that the previous absence of effect was not necessarily due to
timing parameters associated with the auditory modality. The other
possibility mentioned by the O’Rourke (2007) was that Spanish, by
virtue of permitting coda consonants as word endings (e.g., la opinién
‘the opinion’, el vendedor ‘the vendor’), “has fewer nouns than Italian
that requires gender inflection”. Hence, the failure to replicate Cubelli

180



Gender congruency goes Europe

et al. (2005), even if all the targets and the distractors used for the
gender condition were all inflected with the standard endings (/-o/ for
masculine and /-a/ for feminine). This account is not very convincing,
because the same consideration may apply in Italian, where even if
nouns ending in consonants are not allowed, there are many nouns
for which grammatical gender is virtually unpredictable from the
ending (see Introduction). Thus, in the light of the Italian experiments
reported here, in which we consistently failed to replicate Cubelli
et al. (2005), the most parsimonious account for the Spanish behav-
ior — as reported here, Exp. 3 and as well as in O’'Rourke (2007), is
that the reverse gender-congruency effect is not a robust observation
in bare noun naming in Romance languages. The contrast between
the results reported by Cubelli et al. (2005) and those reported
here remains unclear, and we defer any tentative speculation to the
General Discussion. In the second part of this study, we take a dif-
ferent perspective. That is, our aim is no more that of directly testing
the double-competition model, but rather to explore whether gender
effects in bare noun production may be modulated by a parameter
different from morphological decomposition. This parameter refers to
the different degree of correlation between the noun phonology and
its gender. In Experiments 4-6 we explored this issue in three differ-
ent languages: French, German, Ducth.

In French, German, and Dutch, the grammatical gender of
nouns denoting entities without natural gender is to a large extent
arbitrary. The grammatical gender and phonological form of the
nouns in these languages show different degrees of relationship. In
French, nouns are either masculine or feminine. When this language
is considered in its entirety, there appears to be no clear mapping
between phonology and gender (Tucker et al. 1977). A moderate cor-
relation, however, exists between surface form and grammatical gen-
der. Certain word-endings are strongly associated with a given gen-
der, whereas others are less gender-transparent (Desrochers et al.;
Desrochers & Paivio 1990). German has three grammatical genders:
masculine, feminine, and neuter. German is like French in that the
principle of morphological decomposition of gender-marked suffixes
does not apply to it. Similarly, the gender class to which a given noun
belongs generally cannot be inferred from the noun’s semantic or pho-
nological properties. A number of phonological rules have been identi-
fied that associate grammatical genders with phonological features
(see especially Kopcke & Zubin 1983, 1984). These phonological regu-
larities in gender assignment do not provide strict rules (i.e. there
are exceptions), yet German speakers appear to be sensitive to pho-
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nological gender marking (e.g., Schiller et al. 2003; Schwichtenberg &
Schiller 2004). Finally, in Dutch there is no clear systematic associa-
tion between grammatical gender and phonology (Deutsch & Wijnen
1985). We are aware that this statement for Dutch may be simply
due to the fact that Dutch has never been investigated as intensively
with regard to gender cues as German has, but, to the extent that we
did not make any effort to exploit possible gender regularities in the
Dutch experiment, we take this language hierarchy as reasonable at
least when applied to the experimental materials selected for this
study. We made use of these different properties to test whether or
not the gender transparency of the target or the distractor affected
the outcome of the gender congruency manipulation. Note that we
did not conduct an exhaustive manipulation of these variables in the
three languages. Rather our objective was to shed some light on the
role of gender transparency on the basis of representative experimen-
tal conditions.

It is also important to stress once again that, in the measure
that the double-competition hypothesis does not make any predic-
tion on the role of gender transparency, our results have to be consid-
ered irrelevant as test for the reliability and generalizability of that
hypothesis.

Experiment 4 was conducted in French, a Romance language that
has been shown to pattern with Italian and Spanish in experiments of
noun phrase production involving gender agreement (see Introduction
and Caramazza et al. 2001). In what follows, we report a second series
of experiments. We test the grammatical gender congruency effect in
languages in which the relationship between gender and phonology is
not as straightforward as in Italian or Spanish.

4.4. Experiment 4: Naming French nouns

Participants
Twenty-four native speakers of French, students at the
University of Provence, participated in the experiment.

Materials

Sixteen pictures with high name agreement were selected (Alario
& Ferrand 1999).” Half of these nouns were masculine, and the other
half were feminine. Three sets of sixteen nouns were selected to be
used as distractors, again half masculine and half feminine (all the
materials are reported in Appendix 4). The first two sets differed in
the statistical association probability between their grammatical
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gender and their surface form.® Due to the fact that the distractors
were to be presented visually, the calculations were based on the
orthographic properties of the words (more specifically, their final
bigrams and trigrams). To assess gender transparency, we computed
the proportion (weighted by lexical frequency) of masculine and femi-
nine words associated with any bigram or trigram ending in French.
Bigrams or trigrams that were associated with a high proportion of
words of a given gender were considered to be predictive of that gen-
der, and the materials were selected accordingly.

The first set of distractors included words whose final bigram
and trigram are associated with their gender on an average propor-
tion of 90% in the token frequency count of French nouns (Lexique
database; New et al. 2004). The second set included words whose
final bigram and trigram were associated with the opposite gender on
an average proportion of 68% in the token frequency count of French
nouns. As done before, the gender-congruent and incongruent condi-
tions were created by pairing and then re-pairing target pictures
with distractors of the same or different gender. The target-distractor
pairs were otherwise unrelated. The third and final set of words was
selected to create phonologically related and unrelated target dis-
tractor pairs. These words shared their first syllable and their gram-
matical gender with the picture noun they were associated with. The
unrelated condition was constructed by re-assigning the distractors
such that the phonology was no longer shared, but the common gen-
der was preserved. We also selected eight pictures (and 16 distractor
words) from the same sources to be used as training and warm-up
trials.

Design

Contrary to the Spanish experiments, the theoretically moti-
vated gender congruency manipulation and the phonological control
manipulation were assessed together. Two factors were considered:
The factor Type of Distractor had three levels, i.e. gender transpar-
ent, gender unpredictive, and phonological. The factor Congruency
between target and distractor had two levels: congruent vs. incongru-
ent. Congruent and incongruent referred to grammatical gender in
the case of the two gender conditions, and to phonological related-
ness in the case of phonological distractors. All participants saw all
pictures in all six conditions. The procedure followed in constructing
the experimental lists was slightly different from that of the previ-
ous experiments. The order of presentation of the trials was pseudo-
random with the following constraints: (a) pictures of the same object
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were at least 10 trials apart, (b) two successive pictures were never
from the same semantic category, (¢) two successive pictures were
never phonologically related, (d) there were never more than three
pictures of the same gender in a row, and (e) there were never more
than three trials from a given type of distractor or relatedness in a
row. We created eight lists of experimental stimuli. The lists were
divided into three blocks of 32 experimental trials. Each block began
with two warm-up trials.

Procedure
The procedure was identical to that used in Experiment 3.

Analysis

Responses that started with extraneous noise, recording errors
and naming latencies below 350 ms were considered as errors and
excluded from the analysis (100 trials overall; 4.3% of the 2,304 data
points). Reaction times were considered as outliers and excluded
from further analysis when they were above the naming deadline of
2,000 ms, or when they deviated more than three standard deviations
from a participant’s overall mean RT (35 outliers; 1.5% of the data).
Finally, trials in which participants produced the expected determiner
or noun incorrectly were considered as errors (87 errors, 4.0% of the
remaining 2,169 data points). We conducted ANOVAs on the naming
latencies and the error rates with participants (F1) and items (F2) as
random factors.

Results

A summary of the data for this experiment is shown in Table 5.
In the naming latencies, there was a main effect of Type of Distractor
(F1 (2,46) = 12.1, p < .01; F2 (2,30) = 3.79, p < .05) and a main effect
of Congruency (F1 (1,23) = 21.7, p < .01; F2 (1,15) = 6.26, p < .05). The
interaction between these two factors was also significant (F1 (2,46)
= 16.1, p < .01; F2 (2,30) = 11.2, p < .01). This interaction is clarified
by three pair-wise comparisons showing no effect of gender congru-
ency in the gender transparent condition (all ts < 1.31, all ps > .2), nor
in the gender unpredictive condition (all ts < 1.37, all ps > .18), and a
facilitation effect in the phonological condition (t1 (23) = 6.90, p < .01;
t2 (15) = 5.22, p < .01). The only significant effect revealed in the anal-
ysis of error rates concerned the factor Type of Distractor (F1 (2,46) =
4.61,p <.01; F2(2,30) =4.93, p <.01).
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Table 5. Response latencies (in ms) and error rates for Experiment 4 (French)

TRANSPARENT UNPREDICTIVE PHONOLOGICAL
M |StDev| %Err| M |StDev| %Err| M | StDev | %Err

Related 679 61 2.7 | 694 70 7.2 | 641 66 2.8
Unrelated 689 67 3.8 | 684 58 4.4 | 691 63 3.9
Difference -10 -1.1 10 2.8 | -50 -1.1
95% Conf.

Interv. -15 3.1 | 14 3.7 | -15 -3.2

Discussion

We observed a strong phonological facilitation effect, indicating
that the distractors were appropriately processed by the participants.
By contrast, the gender congruency of the distractor did not affect nam-
ing performance in a significant and consistent manner, irrespective of
how predictable the gender of the distractor was from its surface prop-
erties (i.e. its final bigram and trigram). This result extends the avail-
able evidence concerning the gender congruency manipulation in bare
noun naming to a new language, i.e. French, where the decomposabil-
ity of the nouns is not systematic. The absence of a gender congruency
effect in this experiment strengthens the view that this effect is not as
reliable as the Cubelli et al. (2005) study suggested.

In the next experiment, we investigate the case of German, where
a number of phonological rules describe the statistical regularities
between the phonology of a noun and its gender. In the experiment
reported below, we test whether or not a gender congruency effect can
be observed when grammatical gender and phonological form of the
target nouns are fully consistent with these rules.

4.5. Experiment 5: Naming German nouns

Participants

Twenty native speakers of German, students at Maastricht
University (sixteen female; mean age: 24.7 years), participated in the
experiment in exchange for a small financial reward. They all had
normal or corrected-to-normal vision.

Materials

Forty pictures (half with masculine and half with feminine gen-
der nouns) were selected as targets. All target nouns obeyed one of the
rules for phonological gender marking in German. Their grammatical
gender was to some degree predictable from their phonological form.
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Importantly, speakers of German, although generally not aware of
any phonological gender-marking rules in their native language, are
sensitive to these regularities in on-line processing tasks (Schiller et
al., 2003). The gender-marking rules were extracted from the work
of Kopcke (1982; Kopcke & Zubin 1983, 1984) and are summarized
in the appendix of Schiller et al. (2003). For each target picture, four
distractor words were selected: two gender-congruent and two gender-
incongruent ones. More than 60% of the distractor words were pho-
nologically gender-marked (approximately equally distributed across
conditions). The remaining distractor words were not phonologically
gender-marked, i.e. they had phonological forms that were not predic-
tive of their gender. Moreover, half of the distractors were semanti-
cally related to the targets and half were semantically unrelated. The
entire list of the materials can be found in Appendix 5.

Procedure

The procedure was similar to that used in Experiment 1. In the
familiarization phase, participants were asked to name each picture
using the definite article (e.g., die Taube ‘the pigeon’) to ensure that
participants used the corresponding noun for each picture and that
they knew the correct grammatical gender for each target. The exper-
iment was controlled by the software Presentation (Neurobehavioral
Systems, Inc., Albany, CA, USA; http://www.neurobs.com/). The inter-
trial interval was 2,500 ms.

Design

Two factors with two levels each were manipulated in a 2 x
2 design. The factor Gender Congruency between the target noun and
the distractor word had two levels: congruent vs. incongruent. The
factor Semantic Relatedness between target noun and distractor had
two levels as well: related vs. unrelated. The two factors were manipu-
lated within participants and items.

Analysis

The analysis was similar to the previous experiments. RTs faster
than 300 ms or slower than 2,000 ms, i.e. 2.7% of all data points
were counted as outliers and discarded. Trials including an incorrect
response, stuttering or coughing, and technical RT-recording failures
were considered as errors and also removed from the analysis (3.2% of
the data). An ANOVA was run with Gender Congruency and Semantic
Relatedness as independent variables. Separate analyses were carried
out with participants (F1) and items (F2) as random variables.
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Results

A summary of the data for this experiment is shown in Table
6. Errors were distributed approximately equally across conditions.
In the analysis of naming latencies, the main effect of Semantic
Relatedness was significant (F1 (1,19) = 14.09, p = .001; F2 (1,39)
= 14.62, p < .001) showing that semantically related distractors
(844 ms) yielded 28 ms longer naming latencies than semanti-
cally unrelated distractors (816 ms). However, the main effect of
Congruency (mean gender-congruent: 831 ms; gender-incongruent:
828 ms; both Fs < 1) and its interaction with Semantic Relatedness
(both Fs < 1) were not significant.

Table 6. Response latencies (in ms) and error rates (in %) for Experiment 5
(German)

SEMANTIC RELATEDNESS
Related Unrelated
Gender Congruency
Congruent 843 (2.9) 819 (3.3)
Incongruent 844 (4.1) 812 (2.6)

Discussion

We observed a sizeable semantic interference effect, indicating
that participants processed the distractors. By contrast, the gender con-
gruency manipulation did not affect naming performance. This obser-
vation was made in a language, German, in which the target nouns did
not carry a morphologically decomposable gender marker, but where a
set of statistical rules links grammatical gender to phonological form.

Note that many of the rules we used to define phonological gen-
der marking in German concerned the whole word rather than its
ending. Therefore, leaving aside the results of Experiments 1-5 for the
moment, the following argument could be made: Maybe the gender
congruency effect was not observed in German because, contrary to
the Italian targets used in the experiments reported by Cubelli et al.
(2005), the phonological segments that are thought to carry gender-
marking information in the target noun are spread over the whole
word. If this parameter is relevant and contributes to blur a gender
congruency effect in German bare noun naming, then the grammati-
cal gender effect should be observed when the phonological predict-
ability of the target gender coincides with the final part of the word.
A post-hoc analysis of the data helps clarify this issue. The targets
whose phonological marking was concentrated in the final segments
of the words were mostly feminine (i.e. words ending in /ur/, /i/, and
schwa, etc.). When the target’s grammatical gender was included in a
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post-hoc analysis, no interaction was found between the factors Target
Gender and Congruency (both Fs < 1). This is an indication that no
gender congruency effect was present for the feminine (nor mascu-
line) targets considered separately. In short, the German data show
that the gender congruency of the distractor does not affect bare noun
naming latencies, irrespective of the regularity between the gender
and the phonological form of the targets.

The final experiment we report tests whether the gender congru-
ency effect can be observed in Dutch, a language in which the target
nouns are not morphologically decomposable and in which phonology
does not mark grammatical gender (Deutsch & Wijnen 1985). We are
aware of only one gender congruency experiment that has been con-
ducted in Dutch employing bare noun naming. La Heij et al. (1998)
reported no difference between the gender congruent and incongruent
conditions of an experiment in which Dutch participants produced
bare nouns in a picture-word task. The contrast between this result
and the results reported by Cubelli et al. (2005) motivated the cross-
linguistic account discussed in the Introduction. On this account, the
absence of a gender congruency effect in Dutch bare noun production
is associated with a specific characteristic of Dutch nouns, i.e. the fact
that they are not decomposable into root and ending. In short, that
theoretical model, as well as the evidence reported in this manuscript
so far, motivates the prediction that no gender congruency effect
should be observed in Dutch. Experiment 6 tested this prediction.

4.6. Experiment 6: Naming Dutch nouns

Participants

Twenty native speakers of Dutch, students at Leiden University,
participated in the experiment. They all had normal or corrected-to-
normal vision and took part in the experiment voluntarily.

Materials

Forty pictures (half with common and half with neuter gender
nouns) were selected to be used as targets. In addition, one-hundred-
and-sixty words were selected as distractors (see Appendix 6). These
distractors had similar properties as the distractors in Experiment 5
(German).

Design, Procedure, and Analysis
These aspects of the methods were identical to those of Experiment
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5. Again, participants made very few errors (2.9% of all trials).
Furthermore, 2.0% of the data points were counted as outliers because
they fell outside the RT range of 300 ms to 2,000 ms and were removed
from the analysis.

Results

The mean naming latencies and error rates are summarized
in Table 7. Error analyses revealed no significant main effects of
Semantic Relatedness or Congruency (all Fs < 1). The interaction
between these two factors was significant by items (F1 (1,27) = 2.96, p
<.10; F2 (1,39) = 4.94, p < .05). Analyses of naming latencies revealed
a significant main effect of Semantic Relatedness (F1 (1,19) = 13.28,
p < .01; F2 (1,38) = 4.22, p < .05). Semantically related distractors
(763 ms) slowed down naming by 16 ms relative to semantically
unrelated distractors (747 ms). However, neither the main effect of
Congruency (both Fs < 1) nor the interaction between the two factors
(both Fs < 1) was significant.

Table 7. Response latencies (in ms) and error rates (in %) for Experiment 6 (Dutch)

SEMANTIC RELATEDNESS
Related Unrelated
Gender Congruency
Congruent 761 (6.3) 746 (5.4)
Incongruent 765 (7.1) 748 (6.1)

Discussion

We observed a marginally significant effect of semantic relat-
edness, suggesting that the distractor words were appropriately
processed. By contrast, gender congruency did not affect naming
performance. The latter result replicates the findings reported in
La Heij et al. (1998). It contributes to generalizing the absence
of congruency effect in bare noun naming to a language in which
there is no systematic relationship between grammatical gender
and phonological form. Overall, the gender of the distractor words
failed to affect naming performance in French, German, and Dutch
when a variety of properties of the relationship between grammati-
cal gender and the form of the target or the distractor words were
manipulated. Although we have not tested every possible combina-
tion of these factors, the results of this second series of experiments
strongly suggest that grammatical gender does not affect production
latencies in bare noun naming.
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5. General discussion

We report a thorough investigation of the gender congruency
effect previously reported by Cubelli et al. (2005) in bare noun nam-
ing and further replicated in both Italian and Spanish (Paolieri et
al. 2010 a, b). These authors observed that Italian (and Spanish)
speakers were slower at producing bare nouns in the presence of
same-gender distractors than in the presence of different-gender
distractors. This finding is not only unpredicted by current models of
lexical access in language production, but also contrasts with previous
results observed in Dutch. In order to explain the gender congruency
effect in Italian, Cubelli et al. appealed to a double competition mech-
anism. According to this account, the congruency effect is produced by
competition between the gender nodes that govern the selection of the
bound morphemes associated with a particular noun. Furthermore,
the authors argue that since Dutch nouns are not morphologically
decomposable into stem and gender-suffix (unlike Italian), such an
effect should be absent in this language.

The cross-linguistic data we report do not provide evidence for
a grammatical gender congruency effect, thus replicating O’Rourke
(2007) for Spanish. We conducted experiments in Italian and Spanish
(languages with very similar relevant characteristics for which an
effect has been reported by Cubelli and collaborators but not by
O’Rourke 2007), but also in French, German, and Dutch, three lan-
guages with variable degrees of regularity between gender and pho-
nology. and we consistently failed to observe the effect in any of the
contrast tested. The immediate question that arises concerns the pos-
sible reasons for the contrasting results reported in our study and in
Cubelli et al.’s studies.

At this point, we can only offer tentative explanations of why
the three bare naming experiments reported in Cubelli et al. (2005)
showed a gender interference effect, while the Italian and Spanish
experiments reported in this study (exps. 1-3; and the experiment in
O’Rourke, 2007) did not.

An explanation in terms of differential experimental power
can be excluded. In the original study, there were 28 participants
per experiment. Here there were 24, 28, and 30 participants (note
that there were only 16 participants in O’Rourke 2007). Their
Experiments 1 and 2 had 16 target items, whereas their Experiment 4
had 12 items from which 2 were excluded. Here there were 16, 20,
and 20 items (in O’Rourke 2007, there were 30). Most importantly, the
absence of a gender interference
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effect was always observed in the presence of a marker effect sig-

naling appropriate processing of the distractors (distractor lexical fre-
quency or phonological facilitation). An alternative explanation could
be sought in the details of the experimental set-up that surrounded
the grammatical gender manipulation. It is possible that a gender
interference effect is systematically observed only when certain con-
ditions are met. We consider four experimental features that differ
between our experiments and those of the original report, and that
may (or may not) turn out be important. We then summarize sugges-
tions for future investigations of this effect.

(a) We did not include a semantic manipulation in our experiments.

(b)

(c)

However, O’'Rourke’s (2007) experiment, where no gender inter-
ference was present, included asemantic manipulation. Also,
gender congruency and semantic relationship never interacted in
Cubelli et al. (2005). For these reasons, the presence of a seman-
tic manipulation does not seem to be crucial. Moreover, were
the semantic manipulation crucial, the conclusions that may be
drawn from the findings would certainly be different from those
proposed by Cubelli et al. (2005). This is because they would need
to take into considerations circumstantial experimental param-
eters, which may prevent drawing broad claims about lexical
processing.

There are differences between the experiments in how the mate-
rials were matched Cubelli et al. (2005) carefully matched vari-
ous lexical properties of the targets and associated distractors,
whereas we did not do so in such details across experiments.
It could be that for the double competition to become visible,
the ease of target and distractor processing must be equated
(or sufficiently close); a distractor processed too fast or too slow
compared to the target word may not be efficient at inducing an
interference effect.

Also with respect to material selection, in the original experi-
ments the congruent and incongruent conditions involved differ-
ent sets of distractors. These were carefully matched, yet match-
ing procedures cannot be perfect. The outcome of the experiments
could have been affected by some non-controlled variation in the
materials, or by the unavoidable approximations present in the
available estimates for the matched variables. The replication
of the effect with two different sets of distractors (Experiment 1,
and Experiments 3 and 4, rexpectively) provides some control
over these issues. However, we preferred using the very same
distractors in the two conditions, as is often done in the picture-
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word paradigm (notice that this implies presenting each distrac-

tor twice, see below).

(d) In the original experiments, outliers were defined as responses
lying two standard deviations below or above each participant’s
mean, a rather restrictive condition. These outliers, and the three
other trials involving the same target, were replaced by the cor-
responding boundary value. The same replacement procedure
was employed for targets with one or more erroneous responses.
Extreme value replacement tends to reduce differences in central
tendency measures, and would work against observing differenc-
es, but it also reduces (somewhat artificially) the variance in the
dataset. This data processing procedure may have contributed to
the outcome of the analysis.

Finally, another possible explanation is that the gender inter-
ference effect is a rather ephemeral phenomenon, and its instability
cannot be traced down to specific experimental conditions. The gender
interference may not be observable as reliably as — for example — the
semantic interference effect. This would of course prevent drawing
strong theoretical conclusions from the findings.

In what follows we will look for converging evidence from other
studies that have made use of related paradigms.

One set of relevant data comes from the blocked picture nam-
ing paradigm mentioned in the Introduction. In these experiments,
participants produce determiner-noun phrases in response to picture
targets. The picture nouns within a block can have the same or dif-
ferent determiners, and involve the same or different genders (homo-
geneous vs. heterogeneous conditions; Vigliocco et al. 2002; Perdijk et
al. 2007). On the assumption that gender contributes to the overall
activation level of lexical competitors, then, all things being equal, the
level of activation of gender-congruent competitors should be higher
in homogeneous blocks than in heterogeneous blocks. In other words,
the natural prediction of the “double-competition” hypothesis is that
the homogeneous condition should be slower than the heterogeneous
condition. The evidence in favor of a gender-effect in this paradigm
is inconclusive, especially because gender homogeneity has been con-
founded with response-set size (this is the case in Vigliocco et al. 2002;
see Perdijk et al. 2007 for discussion, see also Costa & Caramazza
2003 and Finocchiaro & Caramazza 2006). However, to the extent that
it is possible to obtain gender effects in this paradigm, the results go
in the opposite direction with respect to the predictions of the “double-
competition” view. In fact, if anything, the condition of gender-homoge-
neity leads to faster RTs than the condition of gender-heterogeneity.

192



Gender congruency goes Europe

6. Conclusions

Our cross-linguistic study questions the reliability of the gender-
interference effect previously reported in bare noun production with
the picture-word paradigm. The pattern of results we report fits well
with evidence from other picture-word experiments as well as other
paradigms that show no interference effects between grammatical
features. These findings are problematic for a double competition
hypothesis of lexical selection. On the other hand, they are compatible
with the view that grammatical features do not compete in the course
of bare noun selection.
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Notes

1 The chapters relevant to the topic are chapters 30-32 by Greville Corbett
(ch. 30, Number of Genders; ch. 31, Sex-based and Non-sex-based Gender Systems;
ch. 32, Systems of Gender Assignment).

2 The definition of gender transparency does not need to be related to morphol-
ogy, as the relevant phonological portion that may cue a given gender may not cor-
respond to a morpheme.

3 The fact phonemes have to be selected is a standard hypothesis in many mod-
els of language production, motivated among others by speech errors where pho-
nemes appear to be mis-selected (e.g., nife light for night life).

4 All Appendices: are available on-line at: http:/linguistica.sns.it/Rd1/23.2/finoc-
chiaro’s_paper_appendices.pdf
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5 The analysis we report here differs from that used by Cubelli et al. (2005)
in how we dealt with outliers. They established a cut-off point equal to 2.0 SDs
from a participant’s mean. Furthermore, when a data point was missing from
one cell, the data for that participant and target in the other three experimen-
tal conditions were also excluded from the analyses. We conducted different
analyses because this procedure led to an unusually high rate of trial exclu-
sion. When our data were analyzed according to Cubelli et al. (2005) procedure,
average performance and statistical tests changed, but the overall pattern was
preserved.

6 We thank Paolieri et al. (2010 a, b) for providing us with the experimental and
filler materials of one of their experiments.

7 Picture corpora usually contain pictures controlled for a number of parameters.
Name agreement is one of these parameters and refers to the agreement percentage
of the sample population in naming a given picture with the same noun. The more
the agreement in using the same noun for a given picture, the clearer is the picture.
8  The relation between the grammatical gender and the phonological ending
of the target noun was not systematically controlled for; see the experiments in
German and Dutch reported below.
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