
68 The Open Applied Linguistics Journal, 2008, 1, 68-76  

 

 1874-9135/08 2008 Bentham Open 

Open Access 

Grammatical Gender Affects Bilinguals’ Conceptual Gender: Implications 
for Linguistic Relativity and Decision Making 

James N. Forbes*
,1
, Diane Poulin-Dubois

2
, Magda R. Rivero

1
 and Maria D. Sera

3
 

1
Angelo State University, Department of Psychology & Sociology, ASU Station 10907, San Angelo, TX 76909-0907, 

USA 

2
Centre for Research in Human Development, Concordia University, Department of Psychology (PY-170), 7141 Sher-

brooke Street West, Montréal, Québec H4B 1R6, Canada 

3
Institute of Child Development, University of Minnesota, 51 East River Road Minneapolis, MN 55455, USA 

Abstract: We used a non-linguistic gender attribution task to determine how French and Spanish grammatical gender af-

fects bilinguals’ conceptual gender. French-English and Spanish-English bilingual, as well as English monolingual adults 

were asked to assign a male or female voice to 32 color drawings depicting people, animals, and common objects. French-

English and Spanish-English bilinguals classified items according to French and Spanish grammatical gender respec-

tively. This effect was replicated for French-English bilinguals on those items whose grammatical gender was opposite in 

French and Spanish. Unexpectedly, Spanish gender similarly affected classifications by Spanish-English and English-

Spanish bilinguals, as well as English monolinguals. We discuss how grammatical gender, possible covariates, and the or-

der of L1 and L2 acquisition, affect conceptual gender as well as implications for decision making. 

GRAMMATICAL GENDER AFFECTS BILINGUALS’ 
CONCEPTUAL GENDER: IMPLICATIONS FOR 

LINGUISTIC RELATIVITY AND DECISION MAK-

ING 

 A sizeable literature of empirical research on linguistic 
relativity, the effect of language on thought, began accumu-
lating in earnest during the 1950s. Predictably, some studies 
adduce evidence strongly supporting linguistic relativity 
[e.g., 1-7] while other studies are more dismissive of linguis-
tic relativity claims [e.g., 8-13]. This is hardly surprising, 
since linguistic relativity means different things to different 
researchers who have relied on a wide variety of investiga-
tive methods. Mindful of the ambiguity of what different 
researchers have meant by relativity, Fishman [14, 15] dis-
tinguishes four levels of linguistic effects on thinking: from 
superficial effects of specialized lexical terms to more pro-
found effects of grammatical structure on individuals’ be-
havior. The present study addresses the more substantive 
effects of language on cognition. Of particular interest is 
whether differences in grammatical gender between lan-
guages affect bilinguals’ conceptual gender classifications.  

 An example of research on how grammatical gender af-
fects categorization is reported by Sera, Berge, and Castillo 
[6]. They investigated whether monolingual speakers of 
Spanish and English, two languages with different systems 
of grammatical gender, also categorize objects differently. 
Spanish nouns must be classified as masculine (e.g., el 
fuego) or feminine (e.g., la estrella). English, on the other 
hand, does not systematically classify nouns into different  
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categories of grammatical gender. Indeed, only some English 

words even explicitly incorporate a referent’s natural gender 

with word meaning (e.g., boy, girl, ram, yew; but not writer, 

painter). In Sera et al.’s procedure, Spanish and English 

monolingual adults and children, from 5 to 10 years of age, 

viewed pictures of everyday items in one of two conditions. 

In the label plus pictures condition, participants were shown 

each picture and heard the experimenter label it in their na-

tive language. In the picture only condition, participants 

were shown the same pictured items, but they were not spe-

cifically labeled. In both conditions, participants were asked 

to attribute either a male or a female voice to animate the 

pictured item. Spanish speakers, unlike English speakers, 

were more likely to classify items according to Spanish 

grammatical gender. This tendency was most pronounced 

when the pictured items were explicitly labeled. Further-

more, the tendency to categorize objects in accord with 

Spanish grammatical gender was observed by the time chil-
dren were 8 years old.  

 Like Sera et al. [6], the present study investigated the 

role of grammatical gender on categorization across different 

languages: French, Spanish, and English. Comparisons of 

two or more languages is a propitious use of a naturally oc-

curring opportunity to study meaningful language effects on 

cognition [2]. But unlike previous research, we compared 

French-English, English-French, Spanish-English, and Eng-

lish-Spanish bilinguals’, performance on the same cognitive 

task. Using bilinguals who differ in the order (L1 or L2) in 

which they acquired a grammatical gender system offers a 

within-participants crosslinguistic perspective. Importantly, a 

within-participants design comprising bilingual samples is a 

direct test of language acquisition order effects on concep-
tual gender.  
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 Also in accord with prior research, we focus on a signifi-
cant language variable: grammatical gender. Conveniently, 
French and Spanish grammatical gender systems are funda-
mentally similar, but nonetheless show important dissimilari-
ties. First of all, in both languages nouns have a grammatical 
gender; they are either masculine or feminine. Secondly, 
nouns, articles, and adjectives in both languages mark 
grammatical gender with grammatical morphemes. For in-
stance, a big spoon is rendered, une grande cuillère in 
French, and una cuchara grande in Spanish. Since neither 
French nor Spanish are case-based languages, word order 
does not affect grammatical gender, or semantic meaning. In 
other words, Spanish and French translations of the spoon 
are unaffected by sentences such as: “The dish ran away with 
the spoon.”, “The spoon ran away with the dish.” Because 
nouns, articles, and adjectives provide multiple sources of 
grammatical gender information, both languages are said to 
be gender loaded.  

 Notably, French and Spanish grammatical gender differ 
in one useful and important aspect. Some nouns that are 
grammatically masculine and feminine in French are the 
opposite grammatical genders in Spanish. Hence, a cloud is 
masculine in French un nuage, but feminine in Spanish: una 
nube. In contrast, English does not systematically classify 
nouns into different categories of grammatical gender. In-
deed, only some English words even explicitly incorporate a 
referent’s gender with word meaning (e.g., boy, girl, but not 
writer, painter).  

 The present study assessed adult bilinguals’ cognitive 
performance using different items with the gender classifica-
tion task developed by Sera et al. [6, 16]. We expected 
French-English bilinguals’ categorization to accord with 
French grammatical gender and Spanish-English bilinguals’ 
categorization to accord with Spanish grammatical gender. 
Moreover, we expected French-English and Spanish-English 
bilinguals’ classifications to differ most on those items 
where French and Spanish grammatical gender was opposite. 

Sera et al. [6] found that English speakers were most likely 
to assign male voices to artifacts and female voices to natural 
kinds. Because English lacks a grammatical gender system, 
we expected English monolinguals’ categorization to follow 
the same pattern: artifacts-male, natural kinds-female. Of 
further interest was whether the order of grammatical gender 
system acquisition (L1 or L2), the language in which the task 
was conducted, and specifically labeling test items affected 
performance on the gender attribution task.  

METHOD 

Participants 

 Thirty-two French-English (F-E) bilinguals and 32 Eng-
lish-French (E-F) bilinguals were selected based on their 
responses to a bilingual history and fluency questionnaire. 
This questionnaire identified the order in which bilinguals 
acquired their languages, their age, language history, percent 
of total language activity spent in their second language, 
self-report of fluency for each language, as well as the age at 
which that fluency was attained. French-English bilingual 
participants were recruited by telephone from a pool of bi-
lingual volunteers as well as from the general population of a 
large Canadian university situated in metropolitan Quebec.  

 Thirty-two Spanish-English (S-E) bilinguals and 32 Eng-
lish-Spanish (E-S) bilinguals were selected based on their 
responses to English and Spanish versions of the bilingual 
history and fluency questionnaire. Spanish-English bilingual 
participants were recruited from among the bilingual student 
population of an American university in Texas, through an 
Adult Literacy Council, as well as from local churches.  

 The 32 F-E bilinguals reported that French was their na-
tive language; the 32 E-F bilinguals reported that English 
was their native language; the 32 S-E bilinguals reported that 
Spanish was their native language; the 32 E-S bilinguals 
reported that English was their native language. Further-
more, only those bilinguals whose self-reported fluency in 
their second language was 3 or higher using a 5-point scale 

Table 1. Participant Age, Sex, Language Proficiency Level and Category by Language 

Language  

French-English English-French Spanish-English English-Spanish English 

Demographics 

 Age 26.03 (9.02) 26.06 (9.95) 31.84 (11.53) 26.53 (8.5) 23.06 (7.64) 

 Male 14 14 16 15 16 

 Female 18 18 16 17 16 

Proficiency Level 

French native language 4.03 (0.87) none none  

 Spanish none none native language 4.12 (0.86)  

 English 4.17 (0.75) native language 4.24 (0.63) native language  

Proficiency Category 

 Early Learner 18 20 20 17  

 Late Learner 14 12 12 15  
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anchored at each end by the words “weak” (rating of 1) and 
“fluent” (rating of 5), and who rated their exposure to their 
second language at least 50% of the time were invited to 
participate. Bilinguals who acquired proficiency in their sec-
ond language before age 7 were classified as early learners; 
those who acquired proficiency in their second language 
after age 7 were considered late learners [17,18]. Table 1 
shows participants’ mean ages, sex, language proficiency 
level, and language proficiency category.  

 Data from 32 English monolingual speakers were in-
cluded in the present study. The English monolinguals were 
recruited at the University of Minnesota, Minneapolis.  

Materials 

 Forty laminated color drawings of common people, ani-
mals, and objects were presented to participants. These items 
were obtained primarily from Pictures Please! [19], as well 
as the Spanish and English versions of the Peabody Picture 
Vocabulary Test, [20], all of which are listed in Table 2. 
Items were selected for use as stimuli according to their 
natural gender, their French grammatical gender, and their 
Spanish grammatical gender. There were two categories of 
items: control and test. Control items consisted of 8 draw-
ings, half of which depicted a female character and half of 
which depicted a male character. Thus, natural gender ac-
corded with grammatical gender (e.g., king, bride) for con-
trol items. These items were used to assess whether partici-
pants understood the experimental task. Test items consisted 
of 32 drawings, half of which depicted natural kinds (natu-
rally occurring items) (e.g., apple, butterfly), and half of 
which depicted artifacts (e.g., book, airplane). Half of the 
natural kinds items were grammatically feminine in French 
(e.g., banana, spider), whereas half were grammatically mas-
culine in French (e.g., cloud, tree). Furthermore, four of the 
artifact items were grammatically masculine in French, but 
grammatically feminine in Spanish (e.g., bed, kite). Four of 
the artifact items were grammatically feminine in French, 
but grammatically masculine in Spanish (e.g., fork, car). 
Similarly, four of the natural kinds items were grammatically 
feminine in French, but grammatically masculine in Spanish 
(e.g., tomato, bat). Four of the natural kinds items were 
grammatically masculine in French, but grammatically femi-
nine in Spanish (e.g., grape, zebra).  

Design 

 Half the participants were assigned to a No Label condi-
tion; half to a Label condition. For the French-English and 
English-French participants, within each condition, half were 
administered the task in French and half were administered 
the task in English. For the Spanish-English and English-
Spanish participants, within each condition, half were ad-
ministered the task in Spanish and half were administered 
the task in English. All participants viewed the control and 
test items in 1 of 4 randomly determined orders and were 
tested individually.  

Procedure 

 Participants were initially asked to complete the bilingual 
history and fluency questionnaire. Next, participants were 
told that they would be shown a series of 40 color drawings 
in the context of a gender attribution task. Experimental 
stimuli were presented one at time in the label and no label 

conditions. In the label condition, each item was shown and 
labeled (e.g., “This is a car;” “Voici une voiture,” “Aquí está 
un carro.”). Participants heard the labels in the same lan-
guage as that used for the instructions and questionnaire they 
were given. Labels were always preceded by an indefinite 
article regardless of whether the label was given in French or 
English. Thus, participants tested in French were not specifi-
cally told whether an item was grammatically feminine or 
masculine. In the No Label condition, items were shown but 
not specifically labeled (e.g., “Here’s another drawing.”, 
“Voici la prochaine image.” “Aqui tenemos dibujo numero 
uno.”). 

 For participants tested in English, the exact instructions 
were: 

 Imagine that you are making a movie for children in 
which some everyday objects come to life. So in this film the 
objects will be able to talk, sing, and dance. Imagine that you 
are the director of this movie. I am going to show you draw-
ings of the objects that will be brought to life in the film. 
Your task is to write down on the next sheet of paper, by 
each number, whether you think each pictured object should 
have a man's voice (or a boy’s voice) or a woman's voice (or 
a girl’s voice) in the movie. Ok, here is drawing number one. 
[The experimenter would show the participant the drawing 
and for half the participants, name the depicted item.] Should 
this [the experimenter named the depicted item for half the 
participants] have a woman’s voice or a man’s voice in the 
movie? 

 For participants tested in French and Spanish, the instruc-
tions were given in French and Spanish respectively. 

 After completing the experimental task, participants’ 
knowledge of the test items’ grammatical gender was tested. 
For this test, participants were given a printed list of the 40 
test and control items used in the gender attribution task. 
Item names were printed in French or in Spanish with no 
article (e.g., feu, fuego, balai, escoba). Participants were 
asked to identify the grammatical gender for each item by 
circling “M” (masculine) or “F” (feminine). 

RESULTS 

 We conducted three ANOVAS to compare bilinguals’ 
performance on the classification task. For all three ANO-
VAS, the mean proportion of times participants assigned a 
male voice to test items was the primary dependent measure. 
Mean proportions could range from 0 to 1. A mean propor-
tion of 0 would indicate that no participants assigned a male 
voice to any of the items within a category. A mean propor-
tion of 1 would indicate that all participants assigned a male 
voice to all the items within a category.  

Classifications According to French Grammatical Gen-
der 

 The first analysis compared French-English bilinguals’, 
English-French bilinguals’, and English monolinguals’ clas-
sifications according to French grammatical gender. Mean 
classifications (Table 3) were analyzed using a 3 (Language: 
French-English vs. English-French vs. English) x 2 (French 
Gender: masculine vs. feminine) x 2 (Conceptual Kind: natu-
ral vs. artifact) x 2 (Condition: label vs. no label) x 2 (Test 
Language: French vs. English) mixed ANOVA with repeated 



Bilinguals’ Gender Classifications The Open Applied Linguistics Journal, 2008, Volume 1    71 

Table 2. Control and Test Items Used in the Study Listed by language, Grammatical Gender, and Conceptual Kind 

 English French Spanish 

Control Items    

Masculine a king 

a man 

a giant 

a boy 

un roi 

un homme 

un géant 

un garçon 

un rey 

un hombre 

un gigante 

un niño 

Feminine a ballerina 

a woman 

a bride 

a girl 

une ballerine 

une femme 

une mariée 

une fille 

una balarina 

una mujer 

una novia 

una niña 

Test Items    

Artifacts  Feminine 

 a table 

a spoon 

an arrow 

a guitar 

une table 

une cuillère 

une flèche 

une guitare 

una mesa 

una cuchara 

una flecha 

una guitarra 

  Masculine 

 a plane 

a book 

a telescope 

a knife 

un avion 

un livre 

un télescope 

un couteau 

un avión 

un libro 

un telescopio 

un cuchillo 

Natural Kinds  Feminine  

 a spider 

an apple 

a star 

a feather 

une araignée 

une pomme 

une étoile 

une plume 

una araña 

una manzana 

una estrella 

una pluma 

  Masculine 

 a tree 

a corn (cob) 

a sun 

a fire 

un arbre 

un maïs 

un soleil 

un feu 

un arbol 

un maís 

un sol 

un fuego 

Artifacts  Masculine Feminine 

 

 

a bed 

a kite 

a broom 

a canoe 

un lit 

un cerf-volant 

un balai 

un canöe 

una cama 

una cometa 

una escoba 

una canoa 

  Feminine Masculine 

 a screw 

a fork 

a plate 

a car 

une vis 

une forchette 

une assiette 

une voiture 

un tornillo 

un tenedor 

un plato 

un carro 

Natural Kinds  Masculine Feminine 

 a grape 

a cloud 

a zebra 

a butterfly 

un raisin 

un nuage 

un zèbra 

un papillon 

una uva 

una nube 

una zebra 

una mariposa 

  Feminine Masculine 

 a tomato 

a peanut 

a bat 

a banana 

une tomate 

une cacahouète 

une chauve-souris 

une banane 

un tomate 

un cacahuate 

un murciélago 

un plátano 

 

measures on French Gender and Conceptual Kind. There 
were main effects for French Gender, F(1,90) = 21.25, p < 
.001; and Conceptual Kind, F(1,90) = 86.04, p < .0001. 

However, French Gender and Conceptual Kind were both 
involved in significant two-way interactions with Language. 
Bilinguals and monolinguals reliably differed in their classi-
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fications of items according to French Gender, F(2,90) = 
16.85, p < .0001. Bilinguals and monolinguals also reliably 
differed in their classifications of items according to Concep-
tual Kind, F(2,90) = 4.47, p < .01. 

 Contrasts of the means involved in the French Gender 
and Language interaction showed that the French-English 
bilinguals’ classifications of grammatically masculine and 
feminine items significantly differed, dependent t(31) = 6.25, 
p < .0001. No further reliable differences between grammati-
cally masculine and feminine items were noted. Thus, only 
French-English bilinguals assigned a male voice for French 
grammatically masculine items significantly more often than 
for French grammatically feminine items.  

 Contrasts of the means involved in the Conceptual Kind 
and Language interaction showed that all participants as-
signed a male voice to artifacts significantly more often than 
to natural kind items. Dependent t-tests were as follows: 
French-English, t( 31) = 2.70, p = 0.01; English-French, 
t(31) = 5.81, p < .0001; English monolinguals, t(31) = 8.75, 
p < .0001. However, the magnitude of the difference was 
greatest for English monolinguals and English-French bilin-
guals. Indeed, only French-English bilinguals attributions of 

a male voice to natural kind items failed to differ from 
chance (50%): t(31) = 0.09, p > 0.95 

Classifications of Items Whose Grammatical Gender was 
Opposite in French and Spanish 

 We expected that French-English and Spanish-English 
bilinguals’ classifications would differ most on items where 
French and Spanish grammatical gender was opposite. 
Therefore, a second analysis was conducted for participants’ 
classifications for the 16 items whose grammatical gender is 
opposite in French and Spanish. These mean classifications 
(Table 4) were analyzed using a 4 (Language: French-
English vs. English-French vs. Spanish-English vs. English-
Spanish) x 2 (French Gender: masculine vs. feminine) x 2 
(Conceptual Kind: natural vs. artifact) x 2 (Condition: Label 
vs. no label) x 2 (Test Language: French vs. Spanish vs. 
English) mixed ANOVA with repeated measures on French 
Gender and Conceptual Kind.  

 As in the previous ANOVA there were significant main 
effects for Gender, F(1,120) = 19.64, p < 0.0001, and Con-
cept, F(1,120) = 25.52, p < 0.0001. There were three reliable 
two-way interactions: French Gender and Language, 

Table 3. Mean Proportion of Times (and Standard Deviations) French-English Bilinguals, English-French Bilinguals, and English 

Monolinguals Assigned a Male Voice to Items by French Grammatical Gender, Conceptual Kind, and Participants’ Lan-

guage 

French Gender Items Conceptual Kinds  

Masculine Feminine Artifacts Natural Kinds 

Language 

French-English 0.67 

(0.15) 

0.43 

(0.13) 

0.59 

(0.14) 

0.50 

(0.12) 

English-French 0.54 

(0.12) 

0.52 

(0.12) 

0.61 

(0.10) 

0.44 

(0.14) 

English 0.53 

(0.11) 

0.53 

(0.12) 

0.64 

(0.10) 

0.43 

(0.10) 

Table 4. Mean Proportion of Times (and Standard Deviations) Bilinguals Assigned a Male Voice to Grammatically Masculine and 

Feminine Incongruent Items in French and Spanish, by French Grammatical Gender, Conceptual Kind, and Partici-

pants’ Language 

French Gender Items Conceptual Kinds  

Masculine Feminine Artifacts Natural Kinds 

Language 

 French-English 0.62 

(0.18) 

0.49 

(0.17) 

0.58 

(0.19) 

0.54 

(0.14) 

 English-French 0.45 

(0.17) 

0.57 

(0.16) 

0.58 

(0.11) 

0.43 

(0.14) 

 Spanish-English 0.38 

(0.15) 

0.61 

(0.15) 

0.54 

(0.15) 

0.45 

(0.15) 

 English-Spanish 0.39 

(0.19) 

0.58 

(0.17) 

0.56 

(0.19) 

0.41 

(0.16) 
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F(3,120) = 11.54, p < 0.0001; Concept and Language, 
F(3,120) = 2.36, p = 0.05; as well as Concept and Gender, 
F(3,120) = 11.54, p < 0.001. 

 Dependent t-tests showed that French-English bilinguals 
assigned a male voice to masculine items reliably more often 
than to feminine items, dependent t(31) = 2.84, p < 0.008. In 
contrast, Spanish-English, English-Spanish, English-French 
bilinguals (dependent ts: t(31) = -4.76, p < 0.001; t(31) = -
3.68, p < 0.001; t(31) = -2.57, p < 0.01 respectively) as-
signed a male voice reliably more often to feminine rather 
than masculine items. In other words, French-English bilin-
guals classified items according to French grammatical gen-
der, whereas all other bilinguals classified items according to 
Spanish grammatical gender. 

 French-English bilinguals’ classifications of conceptual 
kinds also differed from those of the other participants. Only 
French-English bilinguals assigned a male voice to artifacts 
and natural kinds equally often: dependent t(31) = 1.00, p = 
0.325. Spanish-English, English-Spanish, English-French, 
bilinguals assigned a male voice reliably more often to arti-
facts than to natural kind items: t(31) = 2.32, p < 0.01; t(31) 
= 2.88, p < 0.007; t(31) = 4.86, p < 0.001; t(31) = 6.28, p < 
0.001; respectively. 

 Dependent t-test of the means for the two-way interaction 
involving Conceptual Kind and Gender showed that partici-
pants assigned a male voice reliably more often to masculine 
(M = 0.66, SD = 0.17) compared to feminine (M = 0.53, SD 
= 0.17) artifact items: t(127) = 6.10, p <0.0001. Moreover, 
participants also assigned a male voice significantly more 
often to masculine (M = 0.50, SD = 0.19) compared to femi-
nine (M = 0.43, SD = 0.19) natural kinds items: t(159) = 
2.97, p = 0.004. 

Classifications According to Spanish Grammatical Gen-
der 

 A third analysis compared Spanish-English bilinguals’, 
English-Spanish bilinguals’, and English monolinguals’ clas-
sifications according to Spanish grammatical gender. These 
mean classifications (Table 5) were examined using a 3 
(Language: Spanish-English vs. English-Spanish vs. Eng-
lish) x 2 (Spanish Gender: masculine vs. feminine) x 2 (Con-
ceptual Kind: natural vs. artifact) x 2 (Condition: Label vs. 
no label) x 2 (Test Language: French vs. Spanish vs. Eng-

lish) mixed ANOVA with repeated measures on French 
Gender and Conceptual Kind. There were main effects for 
Conceptual Kind, F(1,90) = 61.69, p <.0001, and Gender, 
F(1,90) = 122.21, p < .0001. However, Conceptual Kind 
reliably differed across Gender, F(1,90) = 7.63, p < 0.007. 
All speakers assigned a male voice to masculine artifacts (M 
= 0.71, SD = 0.15) and masculine natural kind items (M = 
0.60, SD = 0.21) reliably more often than would be expected 
by chance alone (0.50): dependent t(95) = 13.72, p < 0.0005; 
and dependent t(95) = 4.66, p < 0.0005 respectively. Fur-
thermore, all speakers reliably assigned a male voice to 
feminine natural kind items (M = 0.30, SD = 0.17) signifi-
cantly less than would be expected by chance, dependent 
t(95) = -6.53, p < 0.0005. Speakers assigned a male voice to 
feminine artifacts (M = 0.49, SD = 0.19) at a rate which did 
not differ from chance, dependent t(95) = -0.52, p > 0.05. 

 The ANOVA revealed one further two-way interaction: 
Conceptual Kind and Language, F(4,150) = 2.48, p < 0.05. 
All speakers attributed a male voice to artifacts reliably more 
often than to natural kinds: all dependent ts(31) > 2.72, p < 
0.01. Further analysis of the means shown in Table 5, com-
pared to what would be expected by chance (0.50), revealed 
that Spanish-English bilinguals failed to attribute a male 
voice to natural kind items (M = 0.48, SD = 0.12), less often 
than chance, t(31) = 0.94, >0.05. Thus, the source of the reli-
able Conceptual Kind and Language interaction was Span-
ish-English bilinguals who failed to attribute a female voice 
to natural kind items at a level beyond that expected by 
chance alone. 

 Spanish grammatical gender affected categorization by 
English monolinguals, as well as by Spanish-English and 
English-Spanish bilinguals. Because English speakers have 
no knowledge of Spanish grammatical gender, something 
other than Spanish grammatical gender may have accounted 
for this pattern of results. As in Sera et al. [16], we con-
ducted a post hoc analysis to study the effect of four di-
chotomous factors other than Spanish gender empirically 
associated with masculinity and femininity [21, 22]: artifact 
vs. natural kind; angular or curved; typically used by males 
or females; and dense or not dense. We asked 23 adults to 
categorize each of the 32 test items according to the four 
dichotomous factors associated with masculine and femi-
nine. Adult raters viewed all 32 items, one at a time, in 1 of 2 
random orders. For each item, adults rated whether it was a 

Table 5. Mean Proportion of Times (and Standard Deviations) Spanish-English Bilinguals, English-Spanish Bilinguals, and Eng-

lish Monolinguals Assigned a Male Voice to Items by Spanish Grammatical Gender, Conceptual Kind, and Participants’ 

Language 

Spanish Gender Items Conceptual Kinds  

Masculine Feminine Artifacts Natural Kinds 

Language 

 Spanish-English 0.68 

(0.14) 

0.37 

(0.14) 

0.57 

(0.10) 

0.48 

(0.12) 

 English-Spanish 0.65 

(0.14) 

0.40 

(0.16) 

0.60 

(0.14) 

0.44 

(0.14) 

 English 0.64 

(0.11) 

0.43 

(0.10) 

0.64 

(0.10) 

0.43 

(0.10) 
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natural kind or artifact, angular or curved, typically used by 
males or females, and dense or not dense.  

 Based on participants’ ratings, items were classified as 
having from 0 to 4 masculine attributes. Two items were 
rated as having four masculine attributes (viz., artifact, angu-
lar, typically used by males, and dense). Three items were 
rated as having three masculine attributes. Nine items were 
rated as having two masculine attributes. Ten items were 
rated as having one masculine attribute, and eight items were 
rated as having no masculine attributes (viz., natural kind, 
curved, typically used by females, and not dense). For each 
group of items, the expected proportion of masculine classi-
fications was obtained by dividing the number of grammati-
cally masculine (in Spanish) items by the total number of 
items. For instance, the two items that were rated as having 
four masculine attributes were grammatically masculine in 
Spanish. So, the expected proportion of classifications for 
this group of items was 1. Three of the eight items that were 
rated as having no masculine attributes were grammatically 
masculine in Spanish. So the expected proportion of classifi-
cations for this group of items was 0.375. Table 6 shows the 
expected and obtained proportion of masculine classifica-
tions for groups of items, by number of masculine attributes 
(0 to 4), and by speakers’ language. This analysis shows that 
the number of masculine attributes and Spanish Grammatical 
Gender are equally good predictors of all participants’ gen-
der classifications. 

Voice Attributions to Control Items 

 All bilingual and monolingual participants overwhelm-
ingly attributed a male voice to natural gender male control 
items (all Ms > 0.97, all SDs < 0.07) and a female voice to 
natural gender female items (all Ms > 0.98, all SDs < 0.07). 

Performance on Grammatical Gender Identification 
Task and Classifications 

 Thus far, the analyses do not rule out the possibility that 
performance on the gender attribution task was determined 
solely by participants’ knowledge of test items’ grammatical 
gender. If knowledge of grammatical gender affected par-
ticipants’ performance on the gender attribution task, then 
one would expect that within each bilingual group (F-E, E-F, 
S-E, & E-S) participants who made the fewest grammatical 
gender errors would differ from participants who made the 
most grammatical gender errors. The weighted mean number 

of grammatical gender errors on the grammatical gender 
identification task was 0.41 (range = 0 – 2, median = 0.0) for 
F-E bilinguals; 3.81 (range 1 – 7, mdn = 3) for E-F bilin-
guals; 0.125 (range 0 – 1; mdn = 0) for S-E bilinguals; and 
0.28 (range 0 – 2; mdn = 0) for E-S bilinguals.  

 For each bilingual group, participants were classified as 
below or above the median number of grammatical gender 
errors. Then for each bilingual group, participants’ perform-
ance on the gender attribution task was compared with 4 
separate 2 (Grammatical Gender Errors: below mdn vs. 
above mdn) x 2 (French (or Spanish) Gender: masculine vs. 
feminine) x 2 (Conceptual Kind: natural vs. artifact) mixed 
ANOVAs. None of the four ANOVA revealed any reliable 
effects. Therefore, knowledge of grammatical gender did not 
affect performance on the grammatical attributions tasks 
within each of the bilingual groups. 

Age of L2 Acquisition and Classifications 

 It is possible that bilinguals who acquired proficiency in 
their second language before age 7 may have differed from 
those who acquired L2 proficiency after age 7 [see 17, 18]. 
To test this possibility, two separate ANOVAs were per-
formed: one for F-E and E-F bilinguals combined and an-
other for S-E and E-S bilinguals combined. Early L2 acquisi-
tion bilinguals acquired L2 proficiency before age 7; late L2 
acquisition bilingual acquired L2 proficiency after age 7 (For 
each bilingual group a 2 (Age of Acquisition: early vs. late) 
x 2(Gender: masculine vs. feminine) x 2 (Conceptual Kind: 
natural vs. artifact) x (Condition: Label vs. no label) x 2(Test 
Language: French (or Spanish) vs. English) mixed ANO-
VAs. There was no main effect of Age of Acquisition, nor 
did Age of Acquisition reliably interact with any other fac-
tor. Consequently, the age of self-reported proficiency in 
their second language did not affect bilinguals’ performance 
on the grammatical attribution task. 

DISCUSSION 

 The purpose of this study was to determine how French 
and Spanish grammatical gender affects bilinguals’ concep-
tual gender. The principal finding was that participants’ gen-
der classifications (viz., selection of a male or female voice) 
varied as a function of grammatical gender. As expected, 
French-English and Spanish-English bilinguals classified 
items according to French and Spanish grammatical gender 
respectively. Also as expected, the French grammatical gen-

Table 6. Expected and Obtained Proportion of Masculine Classifications for Groups of Items by Number of Masculine Attributes 

(0 to 4), and Participants’ Language 

 Predicted by Spanish  

Grammatical Gender of Items 

French-English English-French Spanish-English English-Spanish English 

Number of Masculine Factors (0–4) 

Four (2 items) 1.00 0.77 0.80 0.82 0.75 0.84 

Three (3 items) 0.67 0.64 0.69 0.76 0.64 0.73 

Two (9 items) 0.55 0.65 0.61 0.55 0.61 0.62 

One (10 items) 0.50 0.52 0.54 0.55 0.58 0.53 

0 (8 items) 0.375 0.38 0.31 0.29 0.26 0.28 
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der effect on classifications was even more pronounced for 
the 16 grammatically opposed items in French and Spanish: 
Only French-English bilinguals classified items according to 
French gender. These findings extend previous cross-
linguistic research by using the same gender attribution task 
with different test items and bilingual rather than monolin-
gual samples [6, 16]. Comparing bilinguals living in the 
same geographical location, who nonetheless differ in the 
order of L1 and L2 acquisition, is a more stringent test of 
language per se on classifications and better controls for 
non-language effects on classifications. Notably, English-
French bilinguals’ pattern of classifications mirrored that of 
English monolinguals for grammatically French items. In-
deed, English-French bilinguals’ classifications were indis-
tinguishable from those of English monolinguals. Therefore, 
it seems that French grammatical gender affects categoriza-
tion, but only for bilinguals who acquire French as their first 
language.  

 An alternative interpretation of the gender attribution task 
would be that it simply tested knowledge of grammatical 
gender. Hence bilinguals directly applied their grammatical 
gender knowledge to complete the task. We think that this 
explanation is unlikely for several reasons. First of all, if 
bilinguals relied on knowledge of grammatical gender to 
complete the gender attribution task, we would expect them 
to have attributed male and female voices to natural kind and 
artifact items equally often. This is because our design in-
corporated an equal number of grammatically masculine and 
feminine natural kind and artifact items. All of the bilinguals 
attributed a male voice to artifacts at a level reliably different 
from chance (50%), so they did not make gender attributions 
equally often. Secondly, if bilinguals relied on direct lan-
guage cues of grammatical gender to complete the gender 
attribution task, we would expect to see a test language and 
label effect. In our study, half the bilingual participants were 
tested in L1; half the bilingual participants were tested in L2. 
Moreover, for half the bilingual participants, items were spe-
cifically labeled; for half the bilingual participants, items 
were not specifically labeled. Testing participants in French 
and Spanish as well as specifically naming test items pro-
vided multiple direct sources of grammatical gender that 
would have primed them to use grammatical gender to com-
plete the gender attribution task. However, neither the lan-
guage bilinguals were tested in, nor whether items were spe-
cifically labeled affected voice gender attributions. 

Spanish Gender and the Artifacts vs. Natural Kinds  
Distinction 

 French gender affected classifications for only the most 
proficient French language speakers: French-English bilin-
guals. We expected a similar patter of results for S-E, E-S 
bilinguals. Unexpectedly, Spanish gender similarly affected 
classifications by Spanish-English and English-Spanish bi-
linguals, as well as English monolinguals, all of whom clas-
sified items according to Spanish grammatical gender.  

 As in Sera et al. [16], our post hoc analysis showed that 
four factors: conceptual kind, an item’s appearance (angular 
or linear), whether it is typically used by males or females, 
and its density (dense or not dense) covary with Spanish 
grammatical gender. Consequently, we can not distinguish 
between the effects of Spanish grammatical gender and the 

covariates. Speculatively, Spanish grammatical gender may 
be less arbitrary than many observers have argued [23]. In-
stead, Spanish gender may be largely based on observable 
characteristics such as those used in our post-hoc analysis.  

Strength of Language Effect on Cognition 

 A final issue of interest is how strong an effect language 
has on non-linguistic gender attributions. We argue that the 
present study shows a meaningful effect of language on cog-
nition—what Fishman [14] called a level four linguistic 
structure and behavioral concomitants relationship. Exam-
ples of superficial language effects on cognition abound such 
as this poetic assertion that “French has no word for home, 
and we have no word for strict pleasure” [24, p.5]. French 
and English speakers may use circumlocutions to express 
home and strict pleasure, but they clearly have no trouble 
understanding the underlying concepts. Pinker [12] rightly 
argues that specialized lexical terms such as schadenfreude, 
or pleasure at another’s misfortune, are not evidence that 
Germans think differently than speakers of other languages. 
Indeed, English has adopted innumerable expressions from 
other languages and from English language innovators to 
talk about emotions and other concepts that are instantly 
recognizable, but not yet lexicalized by English speakers 
[12].  

 But languages do differ in more fundamental ways such 
as in how they categorize grammatical gender. Spanish and 
French gender systems appear only superficially similar. 
Both languages have two genders or kinds: masculine and 
feminine. Both gender systems are loaded, because nouns, 
adjectives, and articles provide multiple sources of morpho-
logical gender information. But the gender of items does not 
necessarily overlap; some words are the opposite genders 
across the two languages. And, tellingly, only French-
English bilinguals, native French speakers who subsequently 
acquired English as a second language, classified items ac-
cording to French grammatical gender. French-English bi-
linguals also demonstrated the artifact-male, natural kinds-
female distinction. So it is not the case that French gender 
prevents French speakers from categorizing the world like 
speakers of other languages. Rather, French gender affects 
non-linguistic gender categorization, but the effect does not 
completely override non-linguistic ways of categorizing ex-
periences.  

Implications for Second Language Learners and Future 
Directions 

 The language effect on non-linguistic gender attributions 
may be viewed as a default assumption of the sort that arises 
in everyday decision making which leads to systematic bi-
ases. Tversky and Kahneman [25] originally identified three 
heuristics- anchoring, availability, representativeness- and 
the biases associated with each. For instance, the availability 
heuristic refers to a person’s tendency to estimate the likeli-
hood of an event based on how readily examples come to 
mind, rather than the true probability of an event. When 
asked “Which is a more likely cause of death in the United 
States: being killed by falling airplane parts or being killed 
by a shark?”, most people assume death by shark attack is 
the more likely event. However, the probability of being 
killed by falling airplane parts is 30 times more likely than 
being involved in a fatal shark attack in the United States. 
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But since fatal shark attacks are more widely publicized, 
people systematically overestimate the actual probability of a 
fatal shark attack [26]. Similarly, grammatical gender may 
function as an unconscious heuristic for bilinguals, when 
asked to make non-linguistic gender attributions. In the ab-
sence of motivation or training to do otherwise, bilinguals’ 
default assumptions about gender attributions are reliably 
biased by the grammatical gender of the first language they 
learned to speak. 

 Indeed, Ardila [27] argues that second language learners 
must be taught the cultural and social components of the 
second language in order to overcome the “linguistic inter-
ference” of their native language. Bilingual children have 
superior selective attention and better inhibitory control on a 
card sort task for ignoring perceptual information than 
monolinguals [28]. It would be interesting to see whether 
adult bilinguals who were trained to overcome the default 
assumptions of their native language, would generalize this 
ability to other non-linguistic decision making tasks. The 
growing list of advantages to bilingualism may include im-
proved ability to inhibit unwanted automatic responses, in-
creased ability to switch attention, and perhaps improved 
control over changing from automatic to conscious thinking, 
all of which would decrease susceptibility to cognitive bi-
ases.  
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