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ABSTRA.CT 

The main focus of this dissertation is the processing of agreement between a 

subject and predicative adjective in Spanish. The basic methodology often employed in 

experiments in the literature on subject-verb number agreement was used—participants 

saw an adjective and a sentence preamble consisting of a subject head noun and a 

prepositional modifier containing a second noun (attractor), and they had to complete the 

sentence by adding a verb and using the given adjective. Agreement errors in the gender 

and number of the adjective and in the number of the verb were analyzed. 

In the first experiment, the possible differences between two types of gender were 

studied. Spanish nouns can be divided into two types according to whether their gender 

has semantic import. Most nouns referring to animate beings possess gender specification 

at two levels—semantic and grammatical, while the rest possess gender only at a 

grammatical level, and this difference could be reflected in the agreement process. The 

results point to the fact that gender agreement is indeed sensitive to gender type. 

The second experiment investigated the relationship between gender and number 

agreement with the predicative adjective, and of number agreement between subject and 

verb, and subject and predicative adjective. The results indicate that processing of gender 

agreement is independent of processing of number agreement. They also indicate that the 

computation of number agreement between a single source (subject head) and different 

targets (verb and predicative adjective) is a single process, that is, that agreement with 

one of the targets is dependent on i^ement with the other. 
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In the third experiment, the effect of morphophonoiogy on gender agreement was 

tested by manipulating the regularity of the nouns in the sentence preambles. The pattern 

of errors implies that the morphological properties of nouns with semantic gender does 

affect agreement, but not so the phonological properties of nouns with purely 

grammatical gender. 

Overall, the results of the three experiments are more compatible with a modular 

model of language production, as well as with a feature copying account of agreement 

implementation. 
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INTRODUCTION 

"You can't turn a thing upside down if there 
is no theory about it being the right way up. " 

G.K. Chesterton 

Gender and Language 

Since the topic of this dissertation is the processing of gender, it seems 

appropriate to start by describing what gender is; A form of noun classification which 

forms the basis for establishing a relationship with other elements in a sentence. This 

previous definition makes an important point—^that the relevance of gender lies in its 

syntactic manifestation of concord, rather than in being a property of lexical elements 

(Fodor, 1959a; 1959b). 

According to Corbett (1991), languages belong to one of three types depending 

on the sort of agreement system they possess—trivial, invariant, and variant. The trivial 

systems are those where there is no evidence of a given agreement feature. English is one 

such language with respect to gender, since English words do not show systematic 

morphological marking for gender, and they occur in syntactic environments where there 

is no syntactic gender valued 

Invariant systems, on the other hand, show syntactic agreement, but not through 

morphological marks. An example of this type of agreement is the classifier system in 
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Mandarin Chinese, where different classifiers are used for different words, but where the 

type of classifier used with each word is not dependent on the morphology of the latter, 

la) yi ben shu 

one classifier book 

(one book) 

lb) yi  bayizi  

one classifier chair 

(one chair) 

Variant systems show both morphological and syntactic evidence of a given 

agreement feature. These fall into two sub-types—semantic and formal. In the semantic 

sub-type, the value of the agreement feature is determined only by the semantics. An 

example of one such language is Tamil, where nouns are assigned one of three genders 

(feminine, masculine, or neuter) according to a semantic rule. In the formal sub-type, the 

value of the agreement feature is determined by semantic and/or morphological factors. 

Spanish falls in this group, according to Corbett (1991). In Spanish, most nouns referring 

to animate beings are assigned to one of two genders—masculine or feminine— 

depending on the biological sex of the referent: 

2a) dueOo 

(owner-masc) 

2b) dueiia 

(owner-fem) 

' The gender relation found between pronoun and antecedent is arguably not a true syntactic 
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But nouns referring to inanimate entities or concepts are also assigned to one of the two 

genders. Nouns ending in -o are considered masculine, and nouns ending in -a are 

considered feminine, 

3 a) molino 

(mill-masc) 

3 b) venta 

(inn-fern) 

This regularity is what has prompted Corbett to consider that gender in Spanish 

responds to a morphological rule that would add the affix -o to masculine nouns and the 

affix -a to feminine nouns. 

The Spanish Gender System 

The gender agreement relation in Spanish involves nouns, adjectives, 

determiners, and quantifiers. Nouns are invariable and are considered the gender source, 

that is, their gender is fixed and they are, thus, the term that determines die gender of the 

agreement relation. Adjectives, determiners and quantifiers are the variable elements, 

since they can take one or the other gender, and are the targets of the agreement, getting 

their gender from the noun. 

All nouns in Spanish have one of two genders—masculine or feminine. A 

description of the gender system of Spanish—how genders are assigned to nouns, and the 

relation of gender and morphophonology—follows. 

agreement lelatioa (Wiese, 1983). Rattier, it can be considered conceptual or semantic agreement 
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In an inventory of Spanish noun types with respect to gender and 

morphophonology, two groups could initially be made—nouns referring to objects and 

concepts, and nouns referring to animate beings. Nouns referring to objects and concepts 

have grammatical gender which is arbitrary, has no semantic import, and is not a 

property that differentiates between linguistic opposites. On the other hand, the gender of 

nouns referring to animate beings is mostly semantically meaningful, although there are 

some exceptions—i.e., there are some nouns whose referents are humans or animals but 

whose gender is independent of their biological sex (4). 

4) Don Quijote fue la victima de una imaginacion exaltada 

(Don-masc Quixote was the-fem victim-fem of a-fem imagination-fem exalted) 

As already mentioned above, many nouns with grammatical gender end in -o if 

they are masculine, and -a if they are feminine. These would be the 

morphophonologically regular nouns (see 3 above). But there are also other word 

endings. Some of them are always associated with a particular gender, such as -dad with 

feminine; But the predictability of gender for many other endings is rather low, and, even 

if there is a statistical bias, such as is the case for the ending -ez which is associated with 

feminine in 80% of the nouns (Green, 1990), it is doubtful whether speakers are aware of 

this trend. When looking at a statistical analysis of Spanish in terms of gender and word 

form (Teschner and Russell, 1984), even a native speaker is surprised first at how many 

rules there are, and second at some of the rules themselves—a sign of how alien to the 

regular speaker they are. It seems rather that speakers would only know what gender a 

particular ending is associated with by retrieving examples, which means that they are 
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not immediately aware of the gender associated with the ending. It also means that their 

conclusions would be as influenced by group size as by word frequency; that is, they 

would be more likely to look at examples of the gender most highly associated with a 

particular ending, and they would also be more likely to look at words with higher 

frequency, which could have the gender less associated with the ending. 

There are also nouns that constitute reversals of the regular rule, that is, which 

end in -a and are masculine, or end in -o and are feminine (this last group is very small). 

All these can be considered irregular nouns (5). 

5a) suerte 

(luck-fem) 

5b) puente 

(helmet-masc) 

5c) dia 

(day-masc) 

5d) memo 

(hand-fem) 

Nouns with animate referents come mostly in pairs which are gender 

counterparts. They have a higher degree of morphophonological regularity, typically 

consisting of a stem and a suffix—very often the vowels -a and -o—that denotes the 

biological sex of the referent (see 2 above). Irregular animate nouns are morphologically 

invariable but can nevertheless take either gender depending on the biological sex of the 
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referent, where the gender is reflected only in the form that other agreeing elements take 

(6). 

6a) el huesped 

(the-masc host) 

6b) la huesped 

(the-fem host) 

There are also animate nouns whose gender is semantically relevant that do not 

have gender counterparts as in 7. These too can be either regular (7a-b) or irregular (7c-

d). 

7a) vaca 

(cow-fem) 

7b) camera 

(ram-masc) 

7c) hombre 

(man-masc) 

7d) ntujer 

(woman-fem) 

Table 0.1 offers an overview of the different types. 

According to Corbett (1991), the Spanish gender system is a formal system, 

where gender is morphologically marked—with words ending in -o being masculine, and 

words ending in -a being feminine. Such a morphological rule, however, fails to account 

for a big proportion of nouns which do not end in either vowel (see S-7), or which have 
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the opposite gender than that predicted by their ending according to the morphological 

rule (5c, 5d). 

Because of this variety of word endings and their relations to gender, Harris 

(1991) takes a different view. He claims that -a and -o in final position are word class 

markers and not gender marking suffixes, and that "(n)either (word) class membership 

nor gender is fully predictable from each other, or from anything else". He concludes 

that gender in Spanish involves four interrelated but autonomous domains; biological 

sex, grammatical gender, morphophonological form classes, and phonological 

redundancy (derived from phonological information according to the phonotactics of 

Spanish). He does acknowledge, however, that there is some predictability, and that, for 

nouns that refer to humans, grammatical gender is mostly predictable fi'om biological 

sex. 

In his classification there are three groups of Spanish words (Table 0.2). In what 

he terms the inner core (given that it contains the most basic types), words can be found 

for which the ending -o is invariably attached to masculine nouns, and the ending -a to 

feminine nouns. The outer core contains words that do not have the word markers -a and 

-o—they end in a consonant or, when the last syllable of the stem is not pronounceable 

according to the phonotactics of Spanish, they take a final -e. Finally, there is a residue 

of words that are irregular and are not in the core. 

Elias-Cintron (199S) offers a different classification. He proposes that there are 

three levels of features determining the gender of a noun in Spanish—semantic (S), 

syntactic (R), and morphological (M). These are arranged hierarchically so that a gender 
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feature can only hold a "+" value at a certain level if the levels above it also hold 

values. Holding a value at a certain level means that the noun's gender admits 

alternation at that level, that is, that it could be specified as either masculine or feminine 

at that level. The possible combinations of these features give rise to four types of nouns 

with regard to gender (Table 0.3). Type A words have "+" features at all three levels—at 

the semantic level, they can refer to either a male or female arumate being (usually 

human); at the syntactic level, they can be either masculine or feminine for the purpose of 

agreement; and, at the morphological level, they can take either of two suffixes 

associated with one or the other gender. Type B words have "+" features at the semantic 

and syntactic levels—^they can refer to males or females, and they can be masculine or 

feminine triggering masculine or feminine agreement accordingly, but they are 

morphologically invariable. Type C words have features only at the semantic level, 

since they are invariable at the morphological level and can only have one syntactic 

gender, but they can refer to males or females. Finally, type D words do not have "+" 

features at any level, since they are invariable with respea to gender at all three levels. 

A similar classification can be done with the other gender-bearing elements, 

although, in general, they are far more regular, mainly with respect to feminine gender. 

Determiners always end in -a when they agree with a singular feminine noun, but can 

end in consonant or -e when agreeing with a singular masculine noun: 

8a) Un/el/este escudo 

(A-masc/the-masc/this-masc shield-masc) 

8b) Una/la/esta kmza 
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(A-fem/the-fem/this-fem lance-fem) 

In fact, the masculine cases are cases where the final -o has been lost, but it 

remains in the plural forms; 

9) Unos/los/estos escudos 

(Some-masc,pl/the-masc,pl/these-masc,pl shields-masc,pl) 

Quantifiers always take an -o for masculine and an -a for feminine gender; 

10) Del poco dormiry del  mucho leer 

(of-the-masc little-masc sleep-masc and of-the-masc much-masc reading-masc) 

Adjectives are a more mixed group. They mostly take an -o or an -a for 

masculine or feminine, but there are also form invariable adjectives ending in -e or a 

consonant; 

11) Gente descomunal y  sobervia 

(People-fem enormous and arrogant-fem) 

The agreement relation between nouns as gender sources and the different targets 

of agreement—adjectives, determiners, quantifiers—is normally established within the 

same phrase (see examples above), the exceptions being the agreement between a subject 

head and a predicative adjective (as in 12), a predicative participial (as in 13), or a 

passive past participle (as in 14); 

12) Y no es tuerta ni  corcovada 

(And (she) is not one-eyed-fem or hunchbacked-fem) 

13) Sujuicioestabayarematado 

(His judgment-masc was already flnished-masc) 
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14) Que sus escuderos fuesen proveidos de dineros 

(That his squires-tnasc were provided-masc with money) 

The only other elements bearing gender are pronouns. They have traditionally 

been considered targets of the pronoun-antecedent agreement relation (Lees and Klima, 

1963), however, this would be a rather unusual syntactic agreement relation in that the 

two terms of the agreement are not only not in the same phrase, but sometimes not even 

in the same sentence. In fact, Wiese (1983) considers that there is really no syntactic 

agreement relation between antecedents and anaphors (see also Bock, Nicol, and Cutting, 

1999). He argues that pronouns are only different from nouns in their low conceptual 

content, and that they are used to refer to referents in the universe of discourse, rather 

than to their antecedents. Under this view, pronouns are, like nouns, sources rather than 

targets of gender agreement. With respect to form, they are, as determiners, very regular 

when feminine, always ending in -a, but less so when masculine, sometimes ending in -

o, but also in a consonant or -e. 

Models of Language Production 

How gender is represented in the lexicon and how gender agreement is computed 

bears on the issue of how language in general is processed. For this reason, in this 

section, different models of language production will be reviewed. 

Models of language production belong to one of two types—modular models 

(Garrett, 1982; Levelt, 1989) and interactive models (Dell, 1986). In modular models. 
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data processing at any one level is done independently of the others. In contrast, within 

interactive models, there is feedback between levels (Dell, 1986). 

A model representative of the first type is the one described in Bock and Levelt 

(1994), based on Garrett's (1982) model of language production. In this model, there are 

four general processing levels—a message level, a functional and a positional level 

where the grammatical encoding is computed, and a level of phonological encoding (Fig. 

0.4). 

The speakers' intentions and the conceptual structure of what is to be uttered at 

the message level determine the grammatical encoding. Here, as part of functional 

processing, functional structures are formed according to the contents of the message 

level, specifying the functions of the sentential elements and their relations; and lemmas 

(the part of the lexical entry concerned with semantic and syntactic information; see 

Kempen and Hoenkamp, 1987; Levelt, 1989) are selected and assigned to their 

respeaive syntactic functions in the flinaional structures. 

At the positional level, the order of the elements is determined. As part of this 

process, a hierarchical structure is built that captures the relationships and dependencies 

of the different constituents of a sentence in what is called 'constituent assembly', the end 

result of which is a syntactic frame. Also, the inflections that mark agreement and other 

bound closed class elements appear as part of the fi'ame. This means that 

morphologically complex words with inflectional affixes would not be processed as a 

unit, but rather as a set where the a£fixes would have their own positions in the syntactic 

tree. 
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Finally, the phonological structure and the prosody of the sentence are processed 

at the phonological encoding level (though note that aspects of prosody are likely 

encoded at the functional level). 

A model representative of the interactive type is Dell's (1986) model of language 

production in which the same general levels of processing are postulated, but where 

feedback between levels is allowed. Dell assumes that there are three types of processing 

specific to language, that is, notwithstanding a conceptual or message level. First, 

through syntactic encoding, words are selected and organized according to grammatical 

rules. Second, morphological encoding involves the processing of words according to 

their constituent morphemes. And, lastly, phonological encoding is the processing of the 

morphemes in terms of their sound. 

His model was developed to account for a seemingly high proportion of errors 

that had been considered to occur at the phonological level of processing but which 

appeared to be related also to previous levels of processing. An error involving 

phonological segments, for example, the phoneme substitution in 'bad' instead of 'bed', 

should result in an outcome that is also a word only by chance if there is no possibility 

for higher levels of processing, where the word/non-word status is specified, to influence 

it. However, Dell and Reich (1981) noticed that the proportion of phonological errors in 

corpora of spontaneous speech errors for which the outcome were real words rather than 

non-words was higher than that expected by chance. This fact was taken by the authors to 

imply that there were leaks of information between levels, that is, that the phonological 
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processing was actually influenced by processing at other levels in a continuous fashion, 

not just by taking as input the output of processing at higher levels. In the same manner, 

feed-back between levels would predict that errors occurring at any level would not be 

constrained only by the rules of processing at that level, but would show influences of 

processing at other levels. 

This prompted Dell (1986) to construct a model of language production based on 

theories of spreading activation. The model preserves the concept of levels of processing, 

but allows activation to spread between levels. 

There are several gender related sources of evidence in favor of a model that 

considers language to be processed in stages that are independent of each other. This 

evidence points to the fact that gender is stored in the lexicon as part of the syntactic 

information of nouns, that is, at the lemma level, as opposed to the lexeme level where 

morphological and phonological information is stored, which necessarily means that 

there are different levels of processing. One such study is reported by Badecker et al. 

(199S) who describe the behavior of an Italian anomic patient who could report the 

granunatical gender of a word even when he could not retrieve the phonological 

iriformation. They interpret these results as meaning that grammatical gender information 

is included in the lemma, rather than at the lexeme level, and is thus available to anomic 

patients whose impairment affects access to the phonological form only. Since the 

performance of this patient on regularly marked words and irregular words was similar, 

the authors argue that each lexical entry must have stored the gendo* information 
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associated with it, rather than assuming that there is some general rule that applies to 

regular words on the basis of morphophonology, while the irregular words would need a 

different sort of gender assignment. 

The same results have been found in experiments about tip-of-the-tongue (TOT) 

states (that nerve racking state in which we are sure we are about to utter the word we 

need at that moment without managing to do so), which are supposed to be failures to 

retrieve word forms, as is the case in anomia. Vigliocco, Antonini, and Garrett (1997) 

tested the accessibility of gender in Italian TOTs. They found that speakers in a TOT 

state were able to guess the gender of the noun they could not retrieve with a likelihood 

significantly higher than chance. This was the case even when participants had no 

intuitions about the noun's ending, and was also the case whether the noun was regular or 

irregular with respect to gender. This obviously indicates independence of gender from 

phonological processing for nouns with inanimate referents. 

Jescheniak and Levelt (1994) report results that also support this conclusion. The 

aim of their paper was to find out the locus of fi-equency effects. The frequency of a word 

has been repeatedly found to determine the speed of lexical access (Oldfield and 

Wingfield, 1965; Forster and Chambers, 1973). The authors* intention was to establish 

unequivocally whether the effect was associated with the lexeme or the lemma stage of 

lexical access, and their conclusion was that the frequency effect is a word form effect 

linked to lexemes. The interesting point is that in two of the experiments reported 

(Experiments 4 and S), they tested whether a gender decision task was sensitive to 

frequency effects, and they found it not to be, which means that, given their ultimate 
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conclusion that frequency is linked to word forms or lexemes, gender must form part of 

the syntactic information of a word stored at the lenuna level. 

Assuming that gender in Romance languages is a syntactic property of nouns 

rather than a phonological one. Bates, Devescovi, Hernandez, and Pizzamiglio (1996) 

directly addressed the problem of the interactive or modular nature of the language 

processing system. They tested the effect of an adjective on the processing of an 

accompanying noun in Italian using three different tasks that differed in the degree they 

required the speaker's attention to gender. They also differed, although not explicitly 

mentioned by the authors, in the processing subsystem they tap—language 

comprehension or production. One task was the word repetition task, in which 

participants heard an adjective and a noun and had to repeat the noun as quickly as 

possible. This is ultimately a production task (although it has a comprehension 

component) and should not require gender processing at all. The other two tasks were 

comprehension tasks. One was the gender decision task, in which participants have to 

press a button indicating whether the noun they just heard was masculine or feminine. 

The other was the grammaticality judgment task, in which participants indicate with a 

button press whether the adjective-noun pair they just heard was well formed (the 

ungrammatical pairs did not agree in gender). These two comprehension tasks require 

explicit attention to gender. The first task probably involves an automatic process, in the 

sense that there is no possibility for the speaker to use any strategy to perform the task, 

while the two latter tasks are more likely to induce strategic processing. The logic of the 

experiments is that variables that do not play a role in automatic linguistic processing 
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should only affect tasks that allow strategic processes and, fiirthermore, that the only way 

a variable can influence an automatic task is by speeding the process (facilitation), while 

the inaease in reartion times (inhibition) can only occur during strategic processing. The 

variables of interest were the gender of the noun (masculine or feminine), the noun's 

phonological regularity with respect to gender (regular nouns are easily recognized as 

masculine or feminine by their ending; irregular nouns do not offer this option to the 

speaker (see The Spanish Gender System above which also applies to Italian); and the 

grammaticality of the adjective-noun pair (concordant or congruent pairs were well 

formed and the adjective was inflected with an ending indicative of its gender, neutral 

pairs were also well formed but the unmarked adjective did not provide a clue as to the 

gender of the pair, and discordant pairs were ill formed, disagreeing in gender). 

In the word repetition task, they found a facilitatory effect of gender congruency 

of a marked adjective presented prior to the noun to be repeated relative to an unmarked 

adjective, and an inhibitory effect of gender discordance. Since this is presumed to be an 

automatic task and is sensitive to a gender variable, the authors concluded that gender 

must be processed very early in the word recognition process. In the gender decision 

task, they found an effect of gender congruency of an adjective presented prior to the 

noun on which the gender decision was to be made, but only the inhibitory effect was 

reliable; they also found an effect of gender regularity, with regular nouns giving rise to 

faster reaction times (RTs). Finally, in the grammaticality judgement task, they found an 

efifert of congruency, which meant that 'yes' responses were faster than 'no' responses, 

and an effect of gender regularity, with regular nouns being typically faster than irregular 
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nouns. The authors concluded that gender priming is due to automatic processes that are 

pre-lexical in nature, occurring prior to word recognition. The processes must be 

automatic because participants could not establish a strategy to ignore gender in the 

adjective and so prevent the congruency effect for gender decision and granunaticality 

judgment, and because explicit attention to gender is not required since the effect was 

also present during word repetition. The processes must be pre-lexical because of the 

very short RTs in the word repetition task. They acknowledged that die presence of both 

facilitatory and inhibitory effects suggests a combination of automatic and controlled 

processes, but they pointed out that some recent fmdings had shown inhibition to be 

compatible with automatic processing. For the authors, these results indicated an 

influence of higher phrasal mechanisms; that is, mechanisms that apply to the processing 

of phrases such as adjective-noun pairs, on the lexical process of word recognition. This 

result supports an interactive model of language processing as opposed to a modular one, 

where phrasal processing during comprehension would be posterior to lexical processes 

and, therefore, should be unable to influence them. 

However, the pre-lexical nature of the priming effea can be disputed. This pre-

lexical gender priming was found in the production task of word repetition, which the 

authors maintain should tap onto lexical access mechanisms and be unaffected by 

agreement with an adjective. But a congruency effect vm apparent. The pre-lexical 

gender priming was also found in the regularity and congruency effects on gender 

decision. What the authors do not take into account is that the congruency effect could 

have taken place during the initial part of the tasks, when participants were hearing the 
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adjeaive-noun pair and before they started the process of performing the experimental 

task. At that moment, participants would process the agreement relation between the 

adjective and the noun they were hearing, and the effects on processing due to the 

regularity of the words could carry over to the experimental task of word repetition 

resulting in both facilitation and inhibition. Furthermore, the effect of regularity in the 

gender decision task can indicate a strategic effect because participants could perform the 

task for regular nouns by just looking at the word ending, without completing the lexical 

access process. Also, it is possible that gender decision can only be made by considering 

the agreement relation with the adjeaive (or with another agreeing element in other 

instances), in which case a congruency effect is to be expected, but it would be post-

lexical, not pre-lexical, appearing when the relation between adjective and noun is 

computed after word recognition during the comprehension processing. Other authors 

have also given a post-lexical explanation to the regularity effect found in gender 

decision tasks (Desrochers, Paivio, and Desrochers, 1989; Bates, Devescovi, 

Pizzamiglio, D'Amico, and Hemancez, 1995). 

In contrast with the results of the experiments above, the results of Bates et al. 

(1995) support a modular model of language production. In this earlier paper, the authors 

tested single words instead of adjective-noun pairs, and they used the word repetition and 

the gender decision task to assess how gender was processed. But, in this case, the effect 

of phonological regularity was only present in the gender decision task, and not in the 

word repetition task which is supposed to reflect automatic lexical access, a task free of 



30 

Strategic effects. The authors concluded, thus, that the regularity effect found for gender 

decision is strategic and post-lexical. 

Gollan (1998) also argues in favor of a post-lexical view of the regularity effect. 

Using similar a methodology (grammaticality judgment of adjective-noun pairs in 

Hebrew), she finds that, unlike in Italian, there is no effect of regularity for granimatical 

pairs ('yes' responses). The difference between this Hebrew experiment and the Italian 

one is that here participants could not make use of a strategy to judge the grammaticality 

of the pairs. In Italian, like in Spanish, there are masculine and feminine nouns that are 

regular—ending in -o and -a respectively—and masculine and feminine nouns that are 

irregular. In Hebrew, on the other hand, feminine nouns can be regular—ending in -<xh, -

et, or -it—or irregular, but masculine nouns are not associated with any particular ending 

(which means that there are no irregular masculine nouns, but also that nouns are not 

readily recognizable as masculine by their ending). Adjectives, however, are always 

marked for masculine or feminine with specific affixes. Since Gollan compared 

adjective-noun pairs with irregular* feminine nouns or regular but morphologically 

unmaiked masculine nouns, neither of which is associated with a particular ending, there 

was no possibility for participants to respond to the task by using a strategy dependent on 

a noun's ending. The only way to perform the task correctly was by accessing the lexical 

representation of the noun and matching the noun's gender with the gender maiking in 

the adjective. In the Italian experiment, however, as already mentioned, it was possible in 

the case of regular nouns to perform the task by applying a strategy. This suggests that 

the effea of regularity found in Italian is due to strategic processing. When a strat^c 
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approach to the task is prevented, as is the case in the Hebrew experiment, the regularity 

efTect disappears. The absence of a regularity effect supports a modular model of 

language produaion since it means that morphological and phonological processing is 

not influencing the processing of gender agreement relations needed to perform the 

grammaticality judgement task. 

In a literature review of behavioral experiments on gender priming during 

comprehension in different languages, modalities and with different tasks, Friederici and 

Jacobsen (in press) conclude that modular models of language comprehension, which 

assume gender effects to occur at a late checking stage, are supported by the data. The 

most robust effects are related to inhibition in the processing of a noun when the previous 

gender information is incongruent with the gender of the noun, while activation effects 

are more variable and always linked to cases when conscious predictions were required. 

The authors also review neurophysiological data derived from measures of event-

related potentials (ERPs), which again support modular models of language processing. 

The particular issue under study is the possible interaction of gender effects and semantic 

predictability. Gender is expected to have an effect on the left anterior negativity (LAN) 

observed between 300 and SOO ms after stimulus which appears in response to morpho-

syntactic violations, and which Friederici (199S) claims to be linked to lexical access 

related to the grammatical information of the word, as opposed to the negativity obtained 

at around 400 ms (N400) in response to semantic violations, which is claimed by 

Friederici (199S) to be linked to access of semantic information of the lexical item. If 

those two processes—^access of l^co-syntactic information and of lexico-semantic 
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information—are independent from each other, a gender agreement violation should only 

have an effect on the LAN, but not on the N400; on the contrary, under an interactive 

view of language processing, gender violations should also affect the N400. But gender 

violations were not found to afifect the N400 in a study by Gunter, Friederici, and 

Schriefers (submitted). 

The results of the behavioral and neurophysiological experiments summarized 

are more in accordance with modular models of language processing. The effect of 

regularity is a strategic effect when it appears. It also seems to be linked to 

comprehension processes, rather than production, which is logical given that during 

comprehension the fu'st step is recognition of word form. These recognition processes 

should be sensitive to form regularity, even a regularity dependent on strategic 

processing when the task can be performed without further lexical processing, just on the 

basis of word form. During production, however, word forms in modular models are 

accessed only after lexical gender and gender agreement has been processed, which 

should prevent any such regularity effect due to the use of a strategy. In that sense, the 

production experiment in this dissertation testing the possible effect of 

morphophonological regularity in Spanish on eaors of gender agreement (Experiment 3) 

could help clarify the issue. I will return to this point in the discussion of the results of 

that experiment and in the General Discussion. 

It was suggested at the beginning of this section that there are two issues to be 

addressed with respect to gender; The first is the issue of how gender is represented at a 
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now be discussed in turn. 
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They will 

Gender Representation 

There have been several proposals in the linguistic literature as to how the gender 

feature is represented syntactically and its relation to nouns. 

Picallo (1991) assumes that gender, like number, heads its own projection (GenP) 

(Fig. 0.1). A genderless noun would appear first under the noun (N) node and then raise 

sequentially to the head nodes of the gender and number phrases acquiring the gender 

and number features in this way. 

EUtter (1993), on the other hand, argues that, although gender must be part of the 

lexical representation of nouns in the two types of languages she analyzes (Spanish and 

Hebrew), they differ in how it is syntactically represented. For Hebrew, where gender 

switching (changing the gender of a noun to create a new noun with a different meaning) 

is a productive strategy, and where the form of the feminine suffix (there are three 

different suffixes associated with feminine nouns) attached to any particular noun is 

unpredictable, the gender feature is part of the noun stem (Fig. 0.2). In Spanish and other 

romance languages, where gender switching is restricted to nouns with animate referents, 

and where there is no particular suffix associated with any one gender (Harris, 1991), the 

gender feature should be considered to be part of the functional projection headed by the 

number feature (NumP) (Fig. 0.3). Other evidence supporting this different treatment of 

the gender feature in different languages comes from the behavior of irregular plurals— 
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in Hebrew, plural affixes seem to be specified only for number, since an irregular 

feminine noun that takes a masculine plural would still trigger feminine agreement, but in 

Romance languages, plural affixes seem to carry both gender and number features, since 

a noun can be masculine in the singular and feminine in the plural. 

Di Domenico (199S) applies this same analysis to different types of nouns within 

the same language—Italian. She argues that for many nouns with animate referents the 

gender feature appears under NumP, but that it is part of the noun itself for the rest of the 

nouns. To be a head, a feature should satisfy several requirements—have independent 

meaning, show variability, and have syntactic visibility, which, in this case, shows up in 

agreement with other sentential elements. The gender feature associated with nouns with 

animate referents (Gender A) such as 'ragazzo' ('boy'), which show the full paradigm 

{'ragazza', 'ragazzi', 'ragazze', 'girl', 'boys', 'girls'), does fulfill all these requirements, 

but the gender feature associated with the other nouns (Gender B) only satisfies one of 

them, that of having syntactic visibility. Therefore, Gender B could not head its own 

functional projection, and it is in fact a lexical feature, thus appearing under NP; Gender 

A, on the other hand, could be a head, but that does not necessarily mean that it is one. 

Given the strong connection between gender and number, Di Domenico, proposes that 

this gender feature is actually associated with the number feature, and that it appears 

under NumP. 

Her argument about two types of gender applies to Spanish as well. However, her 

hypothesis that Gender A (called here semantic gender) appears under NumP is less 
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appealing in Spanish than in Italian because in the latter language the two features do not 

have independent morphological markers, but in Spanish they do. Compare; 

15) ragazzo, ragazza, ragazzi, ragazze 

nino, nina, ninos, ninas 

(boy-masc,sing, girl-fem,sing, boys-masc,pl, girls-fem,pl) 

The linguistic analyses discussed here deal with the issues of whether a noun's 

gender is an intrinsic property of the noun and, thus, appears with it in the same syntactic 

position, or whether it is a feature applied to a genderless noun and appears in a different 

position. The analyses are related to gender type distinctions (Experiment 1), the relation 

of gender to morphology (Experiment 3), and the relation between gender and number 

(Experiment 2). 

There is also psycholinguistic evidence related to these issues. 

Igoa, Garcia-Albea, and Sanchez-Casas (1999) have compared gender and 

number both with respect to how they are lexically represented and with respea to how 

they are processed in the course of language production. They adopt the gender and 

number analyses of Elias-Cintron (199S), with four levels of words according to what 

types of features they carry—morphophonological, syntactic, and/or semantic (see table 

0.3 for gender). In their view, grammatical gender is part of the lemma, while number is 

determined independently of it. This difference should be apparent in the speech error 

data They hypothesize that if gender is retrieved and assigned to the phrase structure 

together with the lemma it accompanies, it should be stranded less often than munber 

morphemes, which are hypothesized to be assigned directly to the phrases as closed class 
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items (Garrett, 1982; Bock and Levelt, 1994). This is indeed what diey find—gender 

markers are more likely to be moved with the nouns in word exchanges, as in the 

following error taken from the Spanish corpus of Del Viso. Igoa, and Garci'a-Albea 

(1987): 

16) Estos son los caches de la Have (instead of "estas son las llaves del cache ") 

("This-masc,pl are the-masc,pl cars-masc,pl of the-fem,sg key-fem,sg", instead 

of "This-fem,pl are the-fem,pl keys-fem,pl of-the-masc,sg car-masc,sg") 

And it is also less likely to be part of an exchange itself as in the error below (from Igoa 

et al., 1999) where the first word affected by the gender exchange turns into a non-word: 

17) He cantado lineo y binga (instead oi "He cantado linea y bingo ") 

("(D have cried line-masc and bingo-fem" instead of "(1) have cried line-fem and 

bingo-masc") 

Apart from the analysis of speech errors, Igoa et al. (1999) also report the results 

of an experiment in which they tried to elicit morpheme exchanges by asking particip

ants to switch the two nouns in complex preambles that were presented to them (e.g., the 

preamble "una nina de los gatos" ("a-fem,sg girl-fem.sg of the-masc,pl cats-masc,pr') 

should be turned into "unos gatos de la nina " ("some-masc,pl cat-masc,pl of the-fem,sg 

girl-fem,sg")). As expected if gender is more tightly linked to the noun than number, 

they find that number stranding was far more likely than gender stranding ("un goto de 

las ninas" ("a-masc,sg cat-masc,sg of the-fem,pl girl-fem,pr') more likely than "unas 

gatas del nina" ("some-fem,pl cat-fem,pl of the-masc,sg boy-masc,sg"). They also find 

differences between the three gender types they tested, with gender stranding being more 
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common for nouns carrying what can be considered semantic gender—both when they 

are, as in the example above, morphophonologically marked ('e/ nino/Ia nina\ 'the 

boy/the girl'), and when they are not el/la estudiante', 'the student'), and less common 

for nouns carrying purely grammatical gender (Wlibro/la libra', 'the book/the pound'). 

These results could be thought to support a syntactic analysis of gender that, like 

Di Domeninco's (1995), distinguishes between different types of gender by how tightly 

linked to the noun they are. On the other hand, the independence of gender and number 

favors an analysis in which these two properties of nouns are processed separately, as in 

the syntactic analysis of Picallo (1991). Experiments 1 and 2 in this dissertation will 

return to the issue of gender types by studying their effect on gender agreement errors, 

and to the relation between gender and number but with respect to agreement 

implementation between the subject and a predicative adjective. 

Gender Agreement in Production 

Steele (1978; 610) (quoted in Corbett (1991)) gives this working definition of 

agreement: "The term agreement commonly refers to some systematic covariance 

between a semantic or formal property of one element and a formal property of 

another." 

In the case under study here, the covariance is related to gender and, in Spanish, 

is established between nouns as the invariable elements, the sources, or the controllers, 

and determinors, quantifiers, and adjectives as the variable elements, or the targets, and, 

arguably, also between antecedents and pronominal anaphors. Other languages have 
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more extensive gender agreement systems including verbs, prepositions and 

postpositions, adverbs, and relative pronouns. The form agreement takes in Spanish is 

mostly that of inflectional sufGxes which are added to the stem of the variable elements. 

Most laboratory research on agreement has been done on number agreement 

between subject and verb. The first empirical study on the production of subject-verb 

agreement errors was done by Bock and Miller (1991). They found that having 

participants make complete sentences out of experimentally given complex sentence 

preambles such as "the boy that liked the snakes"—containing a subject head noun and 

another "attractor" noun in a modifier phrase—elicited some number agreement errors on 

the verb. Bock and Miller's results showed an asymmetric pattern for these errors, that is, 

errors were more likely to occur after a plural attractor noun following a singular head 

than after a singular attractor noun following a plural head. They also discovered that 

these errors were not affected by manipulations that increased memory load, such as 

variations in length of the modifier-containing the attractor noun (see also Bock and 

Cutting, 1992). Nor were errors affected by manipulations of conceptual properties 

typically associated with subjecthood, such as concreteness and animacy. Even if an 

animate and conaete attractor would make a better subject, and thus, could be expected 

to be more likely to be confused with the real subject head, an animate attractor was not 

more likely to induce an agreement error than an inanimate one. Hence, agreement errors 

are not the result of either memory overload or misidentification of the subject head. 

However, syntactic manipulations, such as type of modifier containing the attractor noun. 
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did have an effect on the agreement process; that is, more errors arose following 

prepositional phrases (e.g., "the key to the cabinets") than relative clauses (e.g., "the boy 

that liked the snakes") (see also Bock and Cutting, 1992). Bock and Miller concluded that 

the plurality of the intervening noun bore the responsibility for these attraction errors, 

and, assuming that agreement errors are a function of the breakdown of the normal 

mechanism, that for "production purposes, agreement seems to be calculated with 

respect to abstract syntactic designations of subject" (p. 81). 

Bock and Eberhard (1993) pursued the issue further, looking for the mechanism 

underlying agreement between the subject and verb in English. They postulated three 

possible mechanisms that could be responsible for the implementation of agreement 

during normal language production: (a) morphophonological, (b) notional and (c) 

syntaaic. In the first, morphophonological properties associated with the plural form of 

the noun would be the relevant information used; in the second, conceptual number 

would be used; and, in the third, syntactic number specification—an abstract number 

marking independent of phonological markings and of conceptual referent number— 

would be the information used in produaion to compute agreement. To find out which of 

these plays a role in agreement implementation during normal language production, they 

tested whether manipulation of each of the three variables in the attractof noun increased 

the probability of number agreement errors. They found that morphophonological 

properties associated with plural—having an -s sound at the end of the word—^were not 

the relevant factor in number agreement Similarly, conceptual plurality did not seem to 

be the basis by which agreement was computed since collective nouns which are 
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conceptually plural but syntactically singular (e.g., 'fleet' referring to several ships) did 

not interfere with normal agreement, but syntactically plural nouns did. Bock and 

Eberhard's results point to the syntaaic hypothesis as the most likely candidate. 

The question of the asymmetry in the distribution of induced errors across 

conditions has been addressed in some detail by Eberhard (1993). She proposed that this 

asymmetry was the result of markedness (Jakobson, 197S). The idea is that singular is the 

unmarked, simple or default form, and plural is the marked number. This could explain 

the differential influence of the attractor noun on the verb depending on its number. 

In summary, results from research on number show that subject-verb agreement 

is mostly a syntactic process and that singular verstjs plural differ in their status as 

marked (plural) or unmarked (singular). However, results of research in other languages 

seem to point to the possibility that conceptual factors play a role in agreement 

implementation (Viglioco, Butterworth & Semenza, 1995; Viglioco, Butterworth & 

Garrett, 1996; Vigliocco, Hartsuiker, Jarema, & Kolk, 1996). Vigliocco and colleagues 

compared agreement errors on preambles with a plural meaning of the syntactically 

singular head (distributive meaning) (e.g., "the label on the bottles") versus preambles 

with a singular meaning of the syntactically singular head (e.g., "the crate with the 

bottles"), and they found that distributive preambles elicited more number agreement 

errors in Spanish (Vigliocco, Butterworth, and Garrett, 1996), Italian (Vigliocco et al., 

1995), and French and Dutch (Vigliocco, Hartsuiker, Jarema, and Kolk, 1996). 

There have been two proposals as to how agreement is established—a copying 

account (Chomsky, 1965; Chomsky, 1981) and a unification account (Barlow, 1988; 
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Pollard & Sag, 1988; Chomsky, 199S). According to the copying account, agreement 

goes from a source (a noun) to a target (verb, adjective, etc.) by virtue of having the 

syntactic features from the source copied to the target associated with it in a certain 

structural configuration. According to the unification account, the different terms of the 

agreement get their specifications independently of each other, and there is later a 

checking operation that assures that the two terms have matching features. 

In the psycholinguistic literature, the copying account is assumed in models of 

language production such as Garrett's (1982), Levelt's (1989), or Kempen and 

Hoenkamp's (1987) Incremental Procedural Grammar, which are compatible with a 

mechanism of agreement where features "travel" or are copied on successive higher 

syntactic nodes on the syntactic tree, and are finally transferred to the verb node in the 

case of subject-verb agreement. The unification account is better represented in the 

computational model of language production of De Smedt (1990). 

Vigliocco, Butterworth, and Garrett (1996) argue that the distributivity effect 

found in languages such as Italian and Spanish is more compatible with a unification 

account of agreement, where both terms of the agreement get their specification from the 

message level representation, and would later be matched during a process by which the 

two elements are ultimately merged together. In this unification framework, conceptual 

properties such as a distributive meaning, are expected to have an effect on agreement, as 

opposed to a feature copying account, where the number features on the verb come from 

the syntactic features of the subject, and conceptual manipulations should not itifluence 

error rate. 
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On the same line of investigation as the research done on number, Vigliocco and 

Franck (1999) contrasted two hypotheses with respect to how gender agreement between 

subject and predicate could be implemented during sentence production: The Maximal 

Input and Minimal Input Hypotheses. According to the Minimal Input Hypothesis, 

agreement is a purely syntactic process. This would mean that, for animate nouns, their 

semantic gender would only be relevant to determine the syntactic gender, Le., to ^ve the 

animate noun a gender feature at the syntactic level, and the agreement process would 

proceed from there to establish the appropriate gender on the other elements of the 

agreement relation. In this case, the agreement process itself would not differ for nouns 

with semantic or grammatical gender. According to the Maximal Input Hypothesis, on 

the other hand, conceptual gender would not only be responsible for giving the head 

noun its gender specification, but would be used to specify the gender of the other 

elements participating on the agreement relation. This means that agreement involving 

head nouns with semantic gender would be more accurate, since "nouns with conceptual 

gender care congruentfy marked at the conceptual and syntactic levels, while nouns in the 

other class are only marked at the ^tactic level" What the authors seem to propose is 

that adjectives agreeing with a noun with semantic gender have, on the one hand, 

acquired gender information from the message level and, on the other hand, their gender 

must be checked against that of the noun at a syntactic level (see description of 

unification above), while, for nouns with only grammatical gender, the only mechanism 

for the adjective to acquire its gender is to get it from the noun at a syntactic level. 
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Although not overtly stated, Vigliocco and Franck (1999) in their Maximal Input 

Hypothesis, seem to take a view where the conceptual information is continually 

available for grammatical encoding, so that, when the gender of the agreement target— 

the adjective—has to be determined, the semantic gender of the head noun at a 

conceptual level will be used. Such a view seems more compatible with interactive 

models of language production. There are, however, other possibilities for the conceptual 

or message level to have an influence in determining the gender of a predicative 

adjective. One possibility is that the information at the message level is processed in such 

a way as to provide both the head noun and the adjective with its gender at a syntactic 

level, but once processing at this syntactic level starts, the information at the message 

level is not available anymore, as is assumed by modular models of language production. 

The other possibility is that information at the conceptual level would only be accessed 

when an error is detected, but that the normal agreement mechanism only considers the 

grammatical gender of the head in unproblematic cases. In all cases, the same prediction 

can be made with respect to gender agreement errors: A decrease in the number of errors 

is expected for head nouns with semantic gender as compared with the number of errors 

for head nouns with grammatical gender. The difference between the different 

possibilities is that two of the views suppose conceptual information to have a bigger role 

during normal agreement processing, while the other would restria the further role of the 

conceptual level to cases where a problem is detected with normal agreement. 

In their experiments, Vigliocco and Franck (1999) used a sentence completion 

paradigm in which a sentence preamble and an adjective in its two gender forms were 
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presented. Participants had to complete the sentence using one of the two adjective 

forms. They contrasted error rates in Italian to sentence preambles where the head noun 

had either semantic gender (e.g., "lo spose in chiesa", "the-masc groom-masc in church-

fem") or grammatical gender {e.g., "ilcero in chiesa", "the-masc candle-masc in church-

fem"), and the attractor noun always had grammatical gender. In the experimental items, 

the two nouns always mismatched in gender. The results clearly show a significant 

difference between the two types of sentences, with fewer errors being produced when 

the gender of the head noun is conceptual in nature. They also conducted a similar 

experiment in French, and they obtained results that were in accordance with the Italian 

results. In follow-up experiments both in French and Italian, they determined that this 

difference between gender type is not due to animacy differences. It is obvious that 

gender type (semantic vs. grammatical) is confounded with animacy, since only the 

former type can refer to animate beings. But there are some nouns referring to animate 

beings for which the noun's gender is not determined by the biological sex of the referent 

(see The Spanish Gender System). Vigliocco and Franck found that nouns of this type 

(e.g., 'aquila', 'eagle-fem') behaved as nouns with grammatical gender (e.g., imvola', 

'cloud-fern')- From these results, they conclude that agreement is implemented on the 

basis of maximal input, with the conceptualizer or the message level exerting a stronger 

control on the processes—such as gender agreement—carried out at the level of 

grammatical encoding. 

Further, Vigliocco and Franck (1999) found that there was no difference in error 

rates for the two genders (feminine and masculine) in Italian, but there was a difference 
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in French, with more errors being produced when the subject head was feminine. The 

lack of asymmetry in Italian seems to indicate that there is no default gender in this 

language, while, in French, on the other hand, masculine seems to be the default gender. 

They speculate that the difference between the two languages may reflect a difference on 

how genders are morphologically marked, since, in Italian, morphemes are added to an 

adjective stem to make it either masculine or feminine, while, in French, most feminine 

adjectives are formed by adding a morpheme to the base masculine form. 

Vigliocco & Zilli (1997) report the performance on a sentence completion task in 

Italian of two Broca's aphasics. They found that the patients, although overall producing 

more gender agreement errors on the adjective than controls, made especially more errors 

when the subject head nouns had grammatical gender than when they had semantic 

gender. This effect of semantic versus grammatical gender was not due to the animacy of 

the head nouns carrying semantic gender, since they found that nouns with animate 

referents that carry grammatical gender behaved like nouns with grammatical gender 

referring to inanimate objects. Again; these results point out an effect on the agreement 

implementation of gender specification at the message level, in the sense that gender at 

the message level can aid the performance of the patients who are having difficulties with 

a purely syntactic device such as gender agreement and result in improved performance 

for nouns with semantic gender. Again, they did not find any difference between 

feminine and masculine gender. 

Such influence of conceptual properties on syntactic level processes is more 

compatible with a unification account of agreement than a copying account. 
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Igoa et al. (1999) found indirect evidence bearing on the issue of whether 

agreement is established through unification, or by a copying mechanism. They looked at 

partial strandings, which occur when only the inflectional morphemes of one the two 

nouns participating in an exchange get stranded (e.g., "unas rcanas de las monas " instead 

of "urtas monas de la rama", "some-pl branches-pl of the-pl monkeys-pl" instead of 

"some-pl monkeys-pl of the-sg branch-sg"). They hypothesized that stranding of 

morphemes in the first position should be more likely if agreement is established by a 

copying mechanism, whereas no such preference would be expected if agreement 

proceeds by unification. The reason they adduce is that, for copying, the assignment of 

infleaions proceeds firom the source to the target, which is interpreted as creating an 

asymmetry between the two nouns. This asymmetry is precluded by the mechanism of 

agreement implementation by unification, because within this framework there are no 

differences between sources and targets. They fmd that strandings in the first position 

outnumber strandings in the second position of the exchange, therefore supporting an 

account of agreement proceeding via a copying mechanism. 

There is therefore no agreement on how agreement is implemented and on the 

relevance of conceptual or message level characteristics on such syntactic process. 

Experiment I in this dissertation may shed some light on the issue, since it is designed to 

compare gender types which differ in their semantic content. 
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The Goal of the Current Research 

The purpose of the research reported in this dissertation is to further our 

knowledge about gender agreement, in part as compared to number agreement. 

On the one hand, gender agreement could be expected to be similar to number 

agreement, but only for the type of gender that has the same characteristics as number 

does, i.e., gender that has a semantic component and is therefore determined by the 

speaker, as opposed to grammatical gender which is arbitrary and has no semantic 

import. Thus, initially, it would be interesting to see whether there are differences 

between the two types of gender, semantic and grammatical (Experiment 1). 

On the other hand, there are aspects of number agreement that are not necessarily 

expected for the case of gender agreement. One of these is the markedness effect found 

for number, which has indeed not been found for gender agreement in Italian (Vigliocco 

and Franck, 1999) or for gender representation at the lexical level in Spanish (Igoa et al., 

1999), but did appear in gender agreement in French (Vigliocco & Franck, 1999). All 

three experiments reported here address the question of whether there is a default gender 

in Spanish. 

Another interesting point concerns the relationship between gendo* and 

number—^whether or not they are independently handled by the language processor at the 

time of establishing agreement, which is an issue addressed directly in Experiment 2. 

Results in this area will also help distinguish between linguistic theories of gender 

representation. 
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Finally, given the fart that Spanish is thought by some authors (Corbett, 1991) to 

mark gender morphologically, while other authors (Harris, 1991) think that gender is not 

linked to the morphophonology of a word, in Experiment 3, the effert of 

morphophonology on the incidence of gender agreement errors was tested. 

The results of this last experiment concerning the effert of morphophonology as 

well as results concerning the role of conceptual properties (Experiment 1) on gender 

agreement are also relevant to the topic of the type of architecture of the language 

processor, whether it is modular or interartive, and to the mechanism of agreement 

implementation, whether by feature copying or unification. Initially, however, a modular 

model of language produrtion and a feature copying approach to j^eement will be 

adopted. 
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EXPERIMENT I: Gender Types 

"Capital letters are always the best way to dealing 
with things you don't have a good answer to." 

Dirk Gently's Holistic Detective Agency 
Douglas Adams 

The purpose of this first experiment is to study the differences between the 

different types of gender in Spanish. 

It was already mentioned in the introduction that, in languages like Spanish, 

nouns can be divided into two groups—those with grammatical gender (henceforth 

referred to as 'gr-nouns') and those with conceptual or semantic gender (henceforth 

referred to as 'se-nouns'). The two kinds of gender have different properties. 

Grammatical gender, unlike number, could be said to be arbitrary or, at least, not to have 

any semantic import, and it is not a property that differentiates between linguistic 

opposites. Semantic gender, on the other hand, resembles number. Many of the nouns for 

professions, nationalities, and species consist of a stem to which a different affix is added 

in accordance with the biological sex of their referent. However, not all nouns referring 

to animate beings belong to the group with semantic gender many animals, for example, 

are always feminine regardless of their sex {"una lagartija macho", "a-fem lizzard-fem 

male-masc"), or always masculine {"un alacrdn hembra", "a-masc scorpion-masc 

female-fem"), and many professions are also morphologically invariable and 
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independent of tiie sex of the person performing them {'juez', 'estudiante', 'judge', 

'student') (see also Table 0.1). 

As discussed in the introduction, Vigliocco & Franck (1999) studied this 

distinction. They argue that the gender of most nouns with semantic gender depends on 

the speaker's intention, while the gender of nouns with grammatical gender is retrieved 

from the lexicon as an inherent property of the lemma. For them, the difference between 

these two types of gender is the number of levels at which gender features are present. 

They contrast two hypotheses with respect to how agreement could be implemented: The 

Maximal Input and Minimal Input Hypotheses. According to the Minimal Input 

Hypothesis, agreement is a purely syntactic process, that is, it is carried out exclusively at 

die grammatical encoding level (see Fig. 0.4), without regard to information present at 

higher conceptual processing levels, such as the message level. Semantic gender is only 

relevant to establish the syntaaic features of the head noun, i.e., to give the animate noun 

a grammatical gender specification. At the point at which the syntactic agreement is 

implemented, there would be no difference between the two types of nouns with respect 

to the gender specification relevant for concord. According to the Maximal Input 

Hypothesis, on the other hand, semantic properties would be used not only to give the 

head no\m its gender features at a syntactic level, but also to specify the gender of the 

other elements participating in the agreement relation. The agreement mechanism would 

not be limited to using information present at the syntactic level, but would also access 

information at a higher conceptual level, where semantic gender is already present. This 

means that agreement involving head nouns with semantic gender would be more 
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accurate than agreement involving head nouns with grammatical gender, because there 

are two levels of gender specification being used to establish agreement with a noun 

bearing semantic gender, but only one level for nouns bearing grammatical gender. 

The paradigm they employed is the one that will also be used in the present 

experiment. They showed participants preambles consisting of complex sentential 

subjects with a head noun and an attractcr noun inside a prepositional phrase (PP); each 

preamble was also accompanied by an adjective. Participants had to make a complete 

sentence using the preamble and the adjective that had been previously shown. They 

contrasted error rates (in Italian and French) for sentence preambles where the head noun 

had either grammatical gender or semantic gender, and the local noun either always had 

grammatical gender (in Italian), or had grammatical or semantic gender (in French). In 

the experimental items, the two nouns always mismatched in gender. The results clearly 

show a significant difference between the two types of sentences, with fewer errors being 

produced when the gender of the head noun is semantic in nature. In a later experiment, 

they found that this difference between gender types is not due only to animacy 

differences, since nouns referring to animate beings which have grammatical gender 

{'ximmia', 'monkey', which is always feminine whether referring to a male or a female) 

showed the same error rate as nouns referring to inanimate objects, which always have 

granmiatical gender. These results are compatible with the Maximal Input Hypothesis, 

according to which the message level—^where semantic gender is determined—exerts a 

strong control on the processes—such as gender agreement—carried out at the level of 

granunatical encoding. 
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There is, however, an alternative explanation for these results. It is possible that 

the differences found in error rates to preambles whose head was a gr- or se-noun are due 

not to the influence of the conceptual level on the gender agreement process, but to 

differences in the nature of the gender marking on the head noun at the syntactic level. 

As Vigliocco & Franck note, grammatical gender is inherent to the lexical entry, while 

semantic gender is determined by the intention of the speaker. Another way of describing 

this is that semantic gender is associated with a gender feature added to an otherwise 

genderless lexical entry, but grammatical gender is not. Thus, gr-nouns would resemble 

singular nouns in being non-compositional or simple, since there is no simpler entry for 

these nouns. (The difference with singular nouns, however, is that a gender specification 

of some sort must accompany these nouns in order to establish the gender agreement 

with articles and adjectives, while singular specification need not be part of the default 

lexical entry. In any case, this grammatical gender specification would not be 

'detachable' or 'attachable', but would be an inherent feature). On the other hand, the 

gender feature of se-nouns is like the plural number feature in that both are features 

attached to a lexical entry initially featureless; Both plurals and se-nouns are 

compositional or complex. 

Seen in this light, the results of the Italian experiment are not surprising. When 

the se-nouns bearing attached features are in head position with simple gr-nouns in 

attractor position, few errors would be expected, as has been found in the case of plural 

head nouns and singular attractors. Gender, however, has another dimension that number 

does not, since, while there are two genders for se-nouns and two genda^ for gr-nouns. 
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there are not two singulars or two plurals. Vigliocco and Franck (1999) found that errors 

also appear when two nouns of the same type (gr- or se-nouns) but different gender 

(masculine or feminine) occupy the head and attractor position. The reason for these 

errors cannot be just a competition between attached and inherent features, with attached 

features being more likely to be wrongly copied to upper nodes in the syntactic tree when 

there is a se-noun in attractor position. In the case of preambles with two se- or gr-nouns 

with different genders, there is still a possibility that the agreement process makes a 

mistake in selecting the noun whose features must be copied. That is, there could be two 

different properties of the noun affecting error rate—different genders (masculine or 

feminine) in head vs. attractor position, and different types of gender features (inherent or 

attached), but still only one mechanism responsible for the errors—erroneous 

transference of features from the attractor position. 

If this is true, sentences with two gr-nouns or two se-nouns should show a similar 

error rate, sentences with a se-noun as head and a gr-noun as attractor should show the 

lowest number of errors, and sentences with a gr-noun as head and a se-noun as attractor 

should show the most errors. 

If the Maximal Input Hypothesis proposed by Vigliocco & Franck is correct, 

sentences with se-nouns as heads should show significantly fewer errors than sentences 

with gr-nouns as heads, independent of what sort of noun is the attractor, since the 

hypothesis implies that only the gender type of head nouns could affect error rate. 

This first experiment will test these two hypotheses—the Maximal Input 

Hypothesis of Vigliocco and Franck (1999), and the one proposed here based on 



54 

differences in the type of gender features at the syntactic level, which will be called 

Feature Type Hypothesis—by comparing sentences where the type of gender and its 

position in the sentence are systematically manipulated. The design is a 2x2x2, where the 

variables are; type of gender of the head noun (semantic or grammatical), type of gender 

of the attractor (semantic or grammatical), and gender congruency between the two 

nouns (match or mismatch). 

Method 

Participants. 62 native Spanish speakers participated in this experiment. Most of 

them were students at the Center for English as a Second Language at the University of 

Arizona. A subset were Spanish speakers recruited from other parts of campus. Six of 

them were excluded from the final analysis because they produced more than 20% (27 

out of 136) miscellaneous responses (mostly skipped items; see scoring criteria below). 

The ages of the participants that were included in the analysis ranged from 18 to 51, with 

a mean age of 23.2. Of the 56 participants included, 22 were also relatively fluent in 

English, the rest were monolingual Spanish speakers. 

Materials. There were 24 experimental octets. Items consisted of a complex 

sentence subject with a head noun and a prepositional modifier to the head (e.g., "el 

enfermo en la coma", "the sick-man in the bed")- of the octets had a feminine head 
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noun, and half had a masculine head noun. Each octet was paired with an adjective that 

sensibly described the head^. 

To test if there are differences in the type of gender—semantic (SE) or 

grammatical (GR), octets were constructed where the gender type of the head noun and 

the attractor were manipulated, as was the congruency between the genders of the two 

nouns in the preamble—match (MA) or mismatch (MS). 

Here is an example of an experimental octet; 

1. MASC-SE-SE-MA. DORMIDO DORMIDA El enfermo con el cirujano 

(ASLEEP-MASC ASLEEP-FEM The-masc sick-man-masc with the-masc surgeon-

masc) 

2. MASC-SE-SE-MS. DORMIDO DORMIDA El enfermo con la cirujana 

(ASLEEP-MASC ASLEEP-FEM The-masc sick-man-masc with the-fem surgeon-fem) 

3. MASC-SE-GR-MA. DORMIDO DORMIDA El enfermo en el quirofano 

(ASLEEP-MASC ASLEEP-FEM The-masc sick-man-masc in the-masc operating-room-

masc) 

4. MASC-SE-GR-MS. DORMIDO DORMIDA El enfermo en la cama 

(ASLEEP-MASC ASLEEP-FEM The-masc sick-man-masc in the-fem bed-fem) 

5. FEM-GR-GR-MS. BLAND A BLANDO La cama en el quirofano 

(SOFT-FEM SOFT-MASC The-fem bed-fem in the-masc operating-room-masc) 

6. FEM-GR-GR-MA. BLAND A BLANDO La cama en la enfermeria 

(SOFT-FEM SOFT-MASC The-fem bed-fem in the-fem nurse-room-fem) 

^ The relationship between attiactor noun and adjective was not manipulated. It has been shown 
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7. FEM-GR-SE-MS. BLANDA BLANDO La cama del enfermo 

(SOFT-FEM SOFT-MASC The-fem bed-fern of-the-masc sick-man-masc) 

8. FEM-GR-SE-MA. BLANDA BLANDO La cama de la enferma 

(SOFT-FEM SOFT-MASC The-fem bed-fern of-the-fem sick-woman-fem) 

It should be noted here that some of the prepositional phrases used in the 

constiuction of the items (for example, the locative modifiers such as in "the sick man in 

the bed") are not acceptable in some dialects of Spanish, but seem to be perfectly 

grammatical in the Spanish dialect used in Mexico. Since the population of Spanish 

speakers participating in these experiments is in great part Mexican, these items have 

been included. 

Two preambles of each octet appeared in each one of four lists in such a way that 

the repetition of nouns was minimized. For example, given the octet above, preamble 

number 1 appeared in the same list as preamble number 8; number 2 appeared with 

number 7; number 3 with number 6; and number 4 with number 5. Thus, there were 48 

experimental items in each list. 

The experimental items were all formed with singular nouns that were 

morphophonologically regular—Le., feminine words ended in -<i, and masculine words 

ended in -o. 

There were also 32 fillers with similar structure as the experimental items. The 

fillers all had plural heads. Half of them had a masculine head, and half a feminine head. 

The filler preambles were not always complex subjects as was the case for experimental 

that semantic congnience of the adjective and atnactor noun has no bearing on the incidence of number 
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items; 16 of the preambles consisted of a sort of readymade compound noun phrase (such 

as 'maquinas de escribir', 'typewriters', or 'sopas de verduras\ 'vegetable soups'). All 

but one of them had an inanimate noun as head. Nouns in the fillers could be 

morphophonologically irregular or regular. 

Finally, an additional 56 items belonging to a different experiment were included. 

These had both morphophonologically regular and irregular singular nouns. This means 

that the ratio of singular to plural head nouns in the experiment was slightly more than 3 

to 1. 

Procedure. Participants were given a consent form to sign and a language 

questionnaire to fill out. Then they read the instructions. 

Participants were seated in front of a computer screen. They first went through 

six practice items. The experimenter supervised the practice session to make sure that the 

instructions were followed. For the main part of the experiment, participants were left 

alone. 

The presentation of the items was carried out on a computer-controlled video 

display using the DMastr system developed by K.I. Forster and J.C. Forster at the 

University of Arizona. 

For each item, first they saw an adjective in both its masculine and feminine form 

for 600 msec, in the center of the screen, one above the other—half of the time the 

feminine form appeared above the masculine, and half of the time this order was inverted 

(the order of presentation of the adjectives had already been found not to have an effect 

agreement eirors (Barker, personal communication). 
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by Vigliocco & Franck (1999)). The adjectives then disappeared. Participants had been 

instructed not to read the adjectives aloud, but to try to remember them in order to use 

them later in the completion of the sentence. After a brief pause of400 msec, a sentence 

preamble appeared in the center of the screen. Participants had to repeat aloud the 

preamble and complete the sentence with the adjective they had previously seen; for this, 

they had to also add a verb (generally a copula, but sometimes another verb was used 

such as 'parecer', 'to seem', 'verse', 'to appear'). Sentence preambles remained on the 

screen until the participant was ready for a new item, at which point they were to press 

the spacebar. Each participant saw a different order of presentation of the items. All 

responses were tape-recorded. 

Following the experiment, participants were debriefed and paid $S for their time. 

Table 1.1 shows a summary of the method and a possible subject response. 

Results. The responses were all transcribed and coded in the following maimer; 

Correct responses (CO) were utterances in which the preamble and the adjective were 

acceptably uttered, that is, they had been read correctly or, if any word was misread, the 

resulting word was an acceptable substitute (e.^., 'enfemera', 'nurse', instead of 

'errferrm', 'sick-woman'), and the agreement was carried out correctly; gender 

agreement errors (GA) were utterances in which the preamble and the adjective were 

acceptably uttered, but the adjective had the wrong gender marking; uninflected adjective 

(U) were utterances in which the preamble was acceptably uttered, but where the 

adjective had been substituted for a gender uninfected one {e.g., 'hdbil', 'handy', instead 

of 'habilidoso/a', 'handy-masc/fem'); condition chance (CH) were utterances in which 
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the preamble was misread and the result was a preamble that would belong in another 

condition because the gender of one of the nouns was different, or because a gr-noun was 

substituted for a se-noun or viceversa (e.g., 'enfermeria', nurse-station', instead of 

enfermera'nurse'); and miscellaneous responses (MI) were missed items, or utterances 

in which some other sort of unclassified response was given. Examples of possible 

responses in each category are given in Table 1.2. 

Of the total of 2304 responses, there were 2037 (88.4%) correct responses, 68 

(3.0%) gender agreement errors, 186 (8.1%) miscellaneous responses, and 13 (0.6%) 

responses in the other categories. 

The distribution of responses in the different categories according to the gender 

of the head is given in Table 1.3. 

Since there was no effect of masculine vs: feminine gender in any of the response 

categories {e.g., Fi(3,47)=0.004, p=.9; F2(l, 23)=0.003, p=.9, for correct responses; Fi(l, 

47)=0.2, p=.68; F2(l, 23)=0.3, p=.61, for gender agreement errors), this variable was 

excluded firom the analyses to follow. Table 1.4 shows the results (raw numbers and 

percentages) in the different categories when the responses were collapsed aCTOSs 

genders. 

Analyses of variance were performed for the different response categories. 

Analyses of correct responses. There was a main effect of gender type (Fi(3, 

141)=4.1, p<.01; F2(3, 69>=5.7, p<.01), with SE-SE having the fewest responses; also a 

main effect of congruency was found (Fi(l, 47)=11.8, p<.01; F2(1, 23)=16.1, p<.01), 

where the gender matched conditions contained the highest number of correct responses. 
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Analyses of gender agreement errors. There was a main effect of congruency 

(Fi(l. 47)=31.3, p<01; F2(l, 23)=22.1, p<.01), with gender mismatched conditions 

eliciting more errors; there was also an effect of gender type (significant only in the items 

analysis) (Fi(3, 141)=2.2, p=.09; F2(3, 69)=3.0, p<05), where the GR-GR condition 

presented the most, the SE-GR condition the fewest errors, and the other two conditions 

had the same number of errors. 

Pairwise comparisons between conditions revealed that the gender type effect 

found above was due to a significant difference between the SE-GR condition and the 

GR-GR condition (Fi(l, 47)=4.3, p<.05; F2(l, 23)=12.7, p<.01). No other pairwise 

comparisons showed significant differences. 

A comparison of head gender type revealed a significant difference only in the 

items analysis (Fi(l, 47)=2.6, p=.ll; F2(l, 23)=5.2, p<.05), with conditions with a se-

noun head presenting fewer errors. A comparison of attractor gender type revealed no 

significant differences; but there was also a significant interaction of head by attractor 

gender type, although only marginally significant in the subjects analysis (Fi(l, 47)=4.0, 

p=.05l; F2(1, 23>=7.8, p<.05), which reflected the fact that a gr-noun in attractor position 

increased the number of errors for items with gr-noun heads, but decreased it for items 

with se-noun heads. 

Analyses of miscellaneous responses. There was a significant main effect of 

gender type (Fi(3, 141)=7.2, p<.01; F2(3, 69)=8.9, p<.01) due to the conditions with se-

nouns inducing more responses in this category. 
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Notice that some of the comparisons are across items with different nouns (as can 

be seen in the experimental octet example above). This could not be avoided since the 

comparisons involve sentences with se- and gr-nouns which are necessarily different, and 

also, given the nature of grammatical gender, the gender mismatched conditions had to 

be made with a different noun in attractor position than the gender matched conditions. 

To make sure that differences between conditions were not due to differences in 

plausibility between the slightly different sentences comprising a single experimental 

item, a plausibility test was conducted. 

Plausibility Test 

Participants. 16 native Spanish speakers participated in this experiment. 

Participants were recruited from the University of Arizona campus. The ages ranged 

from 19 to 30 years, with a mean of 23.2 y.o. Of the 16, 11 were English-Spanish 

bilinguals, the other S were Spanish monolinguals. None of them had participated in the 

other experiments reported in this dissertation. 

Materials. The experimental sentence preambles used in Experiment 1 were used 

to construct sentences similar to those the participants in the main experiment were 

instructed to form (e.g., '*la acusada en la celda estaba nerviosa", "the accused woman 

in the cell was nervous"), and were counterbalanced across 4 lists in the same way 

described above. To these, 16 other more implausible items were added (e.g., "la novia 

delfraile era muy flacd\ "the girlfriend of the fnar was very thin"), two per condition. 
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Procedure. Participants were given a printed list of sentences, each accompanied 

by a scale ranging &om I to 7. They read the instructions asking them to judge each 

sentence according to whether they thought the situation it described was plausible, and 

to mark in the scale how plausible they considered it. 

Results. Some of the participants marked the spaces between numbers in the scale 

instead of the numbers themselves as they were instructed to do. In these cases, the rating 

was interpreted as marking the number directly to the left of the space for the lower half 

of the scale (1 to 4), and the number directly to the right of the marked space for the 

higher half of the scale (4 to 7). In this way, there was no loss of range in the plausibility 

estimates. 

The ratings for the experimental sentences ranged firom 3 to 7, with a mean of 

5.773. Two analyses of variance tests—one with subjects, and one with items as the 

random variable were performed comparing the plausibility ratings for the different 

conditions. None of the main effects—gender type condition (SE-SE, SE-GR, GR-GR, 

GR-SE), gender congruency or gender type of the head noun—^was significant, and 

neither were the interactions. Table 1.5 shows the results. 

The filler items ranged in plausibility from 1.87S to 4.813, with a mean of 3.258. 

Conclusions. Since there were no statistically reliable differences in plausibility 

between conditions, any differences found in the main experiment cannot be attributed to 

a difference in plausibility. 
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Discussion 

The results of the analyses for gender agreement errors can be summarized as 

follows. No difference between genders—masculine and feminine—^was found. There 

was a main effect of gender congruency. The effect of gender type was only significant 

in the items analyses when the four conditions (SE-SE, SE-GR, GR-GR, GR-SE) were 

compared, although the subjects analysis showed a trend. This effect seems to be due 

mainly to a significant difference between the condition with the fewest errors, SE-GR, 

and the condition with the most errors, GR-GR, revealed in the pairwise analysis. When 

gender type of head and attractor were compared, there were no solid significant effects, 

but there were a significant effect of head type and a significant interaction of the two in 

the items analyses. 

According to the Maximal Input Hypothesis (Vigliocco and Franck, 1999), the 

conditions with a gr-noun as head (GR-GR and GR-SE) should have elicited the highest 

number of errors, but no differences between the two would have been expected; also no 

differences would have been predicted between SE-SE and SE-GR. In contrast, 

according to the Feature Type Hypothesis, the GR-SE condition was expected to show 

the highest number of errors, and the SE-GR condition the lowest; the other two 

conditions were not expected to differ much in the number of errors elicited. 

The results are inconclusive as to what hypothesis would best explain the full 

pattern of errors—neither of the two hypotheses sketched above has been confirmed. 

Following the predictions of the Maximal Input Hypothesis, there should have been 

fewer errors in both conditions where the head is a se-noun, which means that the SE-SE 
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condition should have elicited fewer errors than the GR-SE condition. This was not the 

case. For the alternative Feature Type Hypothesis proposed here, the GR-SE condition 

should have elicited the most errors, which is also not the case. 

Nevertheless, the Italian results of Vigliocco and Franck (1999) have been 

replicated. They only had the conditions equivalent to what has been called here SE-GR 

and GR-GR. These were found by Vigliocco and Franck to be significantly different with 

respect to the number of agreement errors they elicited. The same conditions were also 

found here, in the pairwise comparison, to elicit significantly different number of 

agreement errors. 

Vigliocco and Franck (1999) also compared the effect of attractor gender type in 

the experiment in French, where they had counterbalanced the type of gender. They did 

not find a significant difference between errors to preambles with se-nouns as attractors 

and to preambles with gr-nouns as attractors. Nor was there a significant difference 

between attractor types in this experiment. This result is what they expected given that 

they do not assume in principle that the type of attractor noun would have an effect on 

the error rate. In contrast, this is not what would have been expected under the Feature 

Type Hypothesis, where preambles with gr-nouns as attractors should have elicited fewer 

errors overall than preambles with se-nouns as attractors. However, the more relevant 

analysis would have been that of the interaction between attractor gender type and head 

gender type, which they did not perform, and which came out marginally significant in 

the analysis above. This interaction effect is incompatible with the Maximal Input 

Hypothesis. 
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Furthermore, the fact that the SE-SE condition elicited as many errors as the GR-

SE condition is also incompatible with an account of language processing that supposes 

the conceptual level to exert a strong control over the grammatical processing, since it 

indicates that the nature of the head noun with respect to having gender at a conceptual 

level is irrelevant. 

It is, thus, the case that the results of the present experiment conform to neither of 

the two hypotheses, nor would they conform better to the Minimal Input Hypothesis also 

contemplated by Vigliocco and Franck, since it would have predicted absolutely no 

effect of gender type. 

With respect to a gender effect (masculine versus feminine), it is clear that there 

is no default gender for either of the two gender types—semantic and grammatical. This 

result is in accordance with what Vigliocco and Franck (1999) report in their paper for 

Italian. However, they do find an effect of gender for French, where feminine heads are 

associated with more errors. They speculate that this difference may reflect a difference 

in the gender morphology of the two languages—both genders are expressed in Italian 

with a different inflection added to a word stem, while in French it is commonly the case 

that the feminine form of a word is formed orthographically by adding an -e to a 

masculine word. The present results are compatible with this argument, since Spanish is 

rather similar to Italian in this respect. Another difference between Italian and French 

(noted by Vigliocco and Franck (1999)) is the fact that in spoken French the gender 

marking is not always expressed. They do not, however, specify how this could cause the 

asymmetry in French. 
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The results of the present experiment also show a clear effect of gender 

congruency (match versus mismatch) between the two nouns in the preamble. This effect 

was also found by Vigliocco and Franck (1999), although they do not try to explain how 

it arises, since their arguments are focused on the nature of the head noun. 

The congruency effect parallels the one consistently found in experiments 

studying number agreement between subject and verb (e.g.. Bock and Miller, 1991; Bock 

and Eberhard, 1993). In the case of number agreement, having a plural attractor in a 

prepositional modifier of a singular subjea head elicits a significant number of 

agreement errors on the verb. According to the copying approach of agreement, this 

would be the consequence of having the attractor's number feature interfere with 

agreement by being copied to the verb instead of the head's number feature. In the case 

of gender agreement, something similar could be happening. The agreement mechanism 

could select the gender feature of the wrong noun in the subject phrase to pass to the 

predicate, that is, it is possible that sometimes the feature of the attractor is selected for 

copying instead of the feature of the subject head. The difference with number agreement 

resides only in the fact that a singular noun in attractor position would provide the 

agreement mechanism with fewer opportunities to make an error, since the singular 

attractor does not offer features for copying and is competing with a marked head; while, 

for gender agreement, no such asymmetry is expected if there is no default or unmarked 

gender. 

A significant effect of gender type was found in the correct and miscellaneous 

response categories. This effect seems to be due to the fact that all items containing a se-
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noun were more difficult, eliciting more miscellaneous errors and fewer correct 

responses. Why this should be so is not immediately clear. One possibility could be that 

computing the relations between two nouns referring to animate beings {e.g., "the niece 

of the gentleman", or the "father-in-law of the knighf, etc.) is more difficult, which 

seems intuitively the case. 

In sum, the present results indicate that congruency is as relevant for gender 

agreement as it is for number agreement. They also suggest that there is no difference in 

markedness between masculine and feminine genders in Spanish. Finally, a difference 

has been found between gender types. This difference is assumed theoretically in some 

linguistic accounts of syntactic gender representation (Di Domenico, 199S), and has 

implications for models of language production, since the underlying difference between 

the two gender types is related to information processed at different levels. These issues 

will be discussed in detail later in the General Discussion. However, as to hypotheses on 

the way agreement is implemented (Maximal Input), or on the difference in nature of 

gender features (Feature Type), there is no conclusive evidence in support or either one, 

and, moreover, the pattern of results is incompatible with both hypotheses. An attempt to 

explain the pattern of results following a different approach is made also in the General 

Discussion. 
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EXPERIMENT 2: Relation Between Gender and Number 

"...science begins with problems, 
and ends with problems. " 

Unended quest 
Karl Popper 

The question considered here is whether gender and number properties in a single 

noun behave independently of each other, and whether number agreement with different 

elements in the sentence is a single or multiple process, that is, whether number 

agreement of the subject head with the verb occurs separately from number agreement of 

the head noun with a predicative adjective. 

The literature on subject-verb number agreement provides two main findings. 

When sentence preambles containing two nouns—a subject head noun, and a second 

'attractor' noun in a phrasal or clausal modifier of the subject head—had to be 

completed, more verb number errors were found for preambles where the two nouns in 

the subject phrase mismatched in number, and, furthermore, this mismatch effect (which 

will be referred to in this dissertation as 'congruency effect') was significantly greater 

when the head noun was singular and the attractor was plural (cf Bock & Miller, 1991; 

Bock & Cutting, 1992; Bock & Eberhard, 1993). This asymmetrical pattern of results has 

been found to hold for languages other than English, like Dutch and Spanish (Vigliocco, 

Hartsuiker, Jarema, and Kolk, 1996; Vigliocco, Butterworth, and Garrett, 1996; Anton-
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Mendez, 1996). The asymmetry has been interpreted as a reflection of an underlying 

asymmetry on the way number is specified: There is a default or unmarked number— 

singular, and a marked one—plural (Eberhard, 1993). Speakers are more likely to make 

an error when the attractor's number is a marked plural and thus more salient than the 

singular unmarked head noun. 

How exactly the errors come about is a matter of some controversy. Eberhard 

(1993) adopts a spreading activation model and proposes that activated features 

associated with the attractor would tend to be taken as representing the subject number to 

be imposed also on the verb. In other accounts (Bock and Levelt, 1994; Viggliocco & 

Nicol, 1998), the marked features of the attractor are supposed to be wrongly transferred 

to higher nodes of the syntactic tree, eventually reaching the subject node, from which 

the number on the verb will be determined. This latter account describes a 'copying 

mechanism' (Vigliocco, Butterworth, and Garrett, 1996); features are assumed to be 

copied from lower to higher nodes, and from the subject NP to the verb. An alternative 

approach comes from the De Smedt's model (1990), and it invokes a unification 

mechanism. According to this latter, features on each and every element of the agreement 

relation should be determined with respect to the features at the previous stage of 

language production—the message level (Garrett, 1982; Bock and Levelt, 1994). There 

is, therefore, no transference of features from an agreement source to an agreement 

target, but rather a mechanism that compares and merges different parts of the sentence 

when their features are compatible. This approach has been found to be more adequate to 

explain certain results found in Dutch, Spanish, and French, where the plurality of the 
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concept independently of the plurality of the actual nouns used to ocpress it has an effect 

on the number of verb agreement errors (Vigliocco et al., 1995; Vigliocco, Butterworth, 

and Garrett, 1996; Vigliocco, Hartsuiker, Jarema, and Kolk, 1996). 

The research on gender agreement is less copious, but it seems to indicate that 

there is no default gender for subject-predicate agreement in languages such as Italian 

(Vigliocco and Franck, 1999), and Spanish (Experiment I, in this dissertation). The 

congruency effect, on the other hand, has also been a consistent finding in all the gender 

agreement experiments, which suggests that a similar mechanism is probably responsible 

for both types of agreement or, at least, for both types of errors. The question of interest 

here is whether not only a similar mechanism but the same mechanism is processing both 

types of agreement at the same time and with all the sentential elements involved. In this 

sense, it is pertinent to note that the rates of number and gender agreement errors within a 

language could differ considerably, which could be interpreted as evidence for different 

agreement mechanisms. For example, the proportion of number agreement errors in 

Spanish is 8.4% in Anton-Mendez (1996), while the proportion of gender agreement 

errors found in Experiment 1 in this dissertation is only 3.0%. However, it is also true 

that the proportion of number agreement errors also varies across experiments (e.g., the 

error proportion in Vigliocco, Butterworth, and Garrett's (1996) Spanish experiment is 

only 5.2%) which makes extracting conclusions from comparisons of error rates very 

difficult. 

There is some psycholinguistic evidence that gender and number properties are 

independent. Igoa et al. (1999) compared gender and number both with respect to how 
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they are represented and Avith respect to how they are processed in the course of language 

production. In their view, which they call the Dissociation Hypothesis, grammatical 

gender is part of the lemma (Kempen and Hoenkamp, 1987), while number is determined 

independently of the lemma. They looked at the speech error data to determine whether 

there was a difference in the way the two types of properties behaved. They hypothesized 

that if gender is retrieved and assigned to the syntactic frame together with the lemma 

they accompany, it should be stranded less often than number features, which are 

hypothesized to be assigned directly to the fhimes as closed class items (Garrett, 1982; 

Bock and Levelt, 1994). This is indeed what they found—gender is more likely to be 

moved with the nouns in word exchanges. It is also less likely to be part of an exchange 

itself (see also Garcia-Albea, Del Viso, and Igoa, 1989). 

Apart from the analysis of speech errors, Igoa et al. (1999) also report the results 

of an experiment in which they tried to elicit morpheme exchanges. As expeaed, 

assuming that gender is more tightly linked to the noun than number, they found that 

number stranding was far more likely than gender stranding. They also found differences 

between the three gender types they tested, with gender stranding being more common 

for nouns carrying semantic gender—both when they are morphophonologically marked 

('e/ niHo/la nifkx', 'the boy/the girl'), and when they are not el/la estudiante', 'the 

student'), and less common for nouns carrying purely grammatical gender ('e/ libro/Ia 

libra'the book/the pound'). However, this evidence of independence of the two types 

of features applies only to how they are specified on the noun. The question of how 

agreement mechanisms process these features is a different one. 
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An interesting report in this sense is given by Centeno and Obler (1994) who 

studied a Spanish speaking agrammatic for number and gender impairment. The patient 

and a matched control had to describe pictures using an article, a noun, and an adjective. 

The agrammatic patient showed equal preservation of number on nouns, adjectives, and 

articles, but her preservation of gender was significantly higher for adjectives than 

articles. The authors conclude that the patient is economizing on effort because of limited 

resources, and that, given that an adjective conveys more information than an article in 

this task, she chooses to focus on adjectives. What is also interesting about these results is 

the fact that number and gender behave differently. Their overall preservation is similar, 

but while the preservation of number is not limited to any one particular syntactic class, 

gender is unequally preserved on the two different agreement targets. The difference in 

preservation patterns for the two may mean that gender agreement is carried out apart 

from number agreement. Alternatively, the difference may be due to differences in the 

way the two noun properties are specified, and their susceptibility to decay. The gender 

preservation pattern also seems to indicate that agreement with different targets is not a 

single process, that is, the 

process that determines article-noun agreement seems to be independent of the one that 

determines adjective-noun agreement, instead of there being one single process 

determining article-noun-adjective agreement. 

There are basically two different proposals in the linguistic literature with respect 

to how gender and number are represented syntactically. On the one hand, Picallo (1991) 

argues for each heading its own projection on the basis of evidence from Catalan. On the 
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Other hand, Ritter (1993) proposes that number heads Its own projection, but that gender 

appears either attached to the number phrase or as part of the lexical entry of the noun, 

depending on the language. For languages, such as Hebrew, where gender can be 

considered a derivational suffix, it will be considered part of the lexical entry; and for 

languages where gender is not a derivational sufHx, such as Spanish or Italian for nouns 

with grammatical gender, gender will be part of the number phrase. Di Domenico (1995) 

offers a similar structural analysis, with only a number phrase headed by the number 

features, and no gender phrase. The difference between her proposal and Ritter's is that 

for Di Domenico whether gender is attached to the number phrase or is part of the lexical 

entry depends on the type of gender—grammatical gender would be part of the lexical 

entry and would, therefore, accompany the noun, and semantic gender would be 

projected under the number phrase. The reason why the author does not postulate a 

gender phrase for the syntactic projection of semantic gender is that this would mean that 

the speaker would need to choose a different phrasal structure for nouns that have 

grammatical or semantic gender. She finds this solution undesirable, and she appeals to 

the strong connection between gender and number (Greenberg, 1966) to justify her 

hypothesis that semantic gender is projected together with number under the number 

phrase. But her analysis is based on evidence fi'om Italian, where, one should note, 

semantic gender is not morphologically independent from number, which makes it more 

plausible that both of them share a projection. What is more attractive about this proposal 

is that it supports a different treatment of the two types of gender nouns already at a 

structural level and is compatible with empirical results in this respect in Italian 
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(Vigliocco and Franck, 1999), and Spanish (Igoa et al., 1999; Experiment 1 in this 

dissertation). 

Picallo's proposal is also postulated to apply to Spanish, which has a similar 

structure to Catalan in this respect, and would predict complete independence of the two 

features for the purpose of agreement. The alternative analysis by Ritter of Romance 

languages would, on the other hand, be compatible with results suggesting dependence of 

the two in Spanish. Finally, Di Domenico's account would predict a difference between 

the two types of gender and their dependence or independence from number features, but 

this prediction may only be applicable in Italian if it depends on morphological 

characteristics of this language, although the author assumes that the analysis is also valid 

for Spanish. In any case, predictions of dependence of gender and number seem to mn 

contrary to other evidence already mentioned here such as the one reported by Garcia-

Albea et al. (1989), Igoa et al. (1999). 

In the experiment reported below, I address this question of the relation between 

the two types of features—gender and number—^with respect to agreement, and the 

relation between different types of agreement. I will be assessing whether an error 

derived from the mismatched gender of an attractor will be accompanied by an error 

from the mismatched number in the same attractor. Also whether a number error in the 

verb is always accompanied by the same number error in the adjective. 
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Method 

Participants. 32 native Spanish speakers participated in this experiment. Most of 

them were students at the Instituto Tecnologico de Nogales, in Mexico, some were from 

the University of Arizona. The ages of the participants ranged from 18 to 42, with a mean 

age of 23.1. Of the 31 participants of which there are language questionnaires (one of the 

language questionnaires was missing), 14 were also relatively fluent in English, the rest 

were monolingual Spanish speakers. 

Materials. There were 64 experimental quadruplets. Items consisted of a complex 

sentence subject with a head noun and a prepositional modifier of the head. These 

sentence preambles were preceded by an adjective stem, without the morphemes 

indicating either gender or number. Half of the items were formed with two gr-nouns, 

and half were formed with two se-nouns; all the heads were singular, but half were 

masculine, and half feminine. The attractors and head nouns were either matched or 

mismatched for gender (G/MA means matched for gender, and G/MS means mismatched 

for gender) and/or number (N/MA means matched for number, and N/MS means 

mismatched for number). All the nouns were morphophonologically regular. 

Here is an example of an experimental item with gr-nouns and a masculine head: 

1. MASC-G/MA-N/MA. ALEJAD- El terreno del establo 

(REMOTE- The-masc,sg lot-masc,sg of-the-masc,sg stable-masc,sg) 

2. MASC-G/MA-N/MS. ALEJAD- El terreno de los establos 

(REMOTE- The-masc,sg lot-masc,sg of-the-masc,pl stables-masc,pl) 
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3. MASC-G/MS-N/MA. ALFJAD- El terreno de la cuadra 

(REMOTE- The-tnasc,sg lot-masc,sg of the-fem,sg stable-fem,sg) 

4. MASC-G/MS-N/MS. ALEJAD- El terrene de las cuadras 

(REMOTE- The-masc,sg lot-masc,sg ofthe-fem,pl stables-fem,pl) 

The same conditions are found for feminine heads: 

1. FEM-G/MA-N/MA. BONTT- La vista de la playa 

(PRETY- The-fem,sg view-fem,sg of the-fem,sg beach-fem,sg) 

2. FEM-G/MA-N/MS. BONIT- La vista de las playas 

(PRETY- The-fem,sg view-fem,sg of the-fem,pl beaches-fem,pl) 

3. FEM-G/MS-N/MA. BONIT- La vista del puerto 

(PRETY- The-fem,sg view-fem,sg of-the-masc,sg port-masc,sg) 

4. FEM-G/MS-N/MS. BONTT- La vista de los puertos 

(PRETY- The-fem,sg view-fern, sg of the-masc,pl port-masc,pi) 

Items were counterbalanced across four different lists. 

There was also a set of 64 filler items with the same structure as the experimental 

items. All the head nouns in the fillers were plural; half of them had a plural attractor, and 

half had a singular attractor. They were also equally divided into preambles with gr-

nouns or se-nouns, feminine or masculine heads, and matched or mismatched for gender. 

Procedure. Participants were given a consent form to sign and a language 

questionnaire to complete. Afterwards they read the instructions. 
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Participants were seated in front of a computer screen. They first went through 

six practice items with the experimenter still in the room. For the main part of the 

experiment, participants were left alone. 

The presentation of the items was carried out on a computer-controlled video 

display using the DMastr system developed by K.I. Forster and J.C. Forster at the 

University of Arizona. 

For each item, participants first saw an adjective (stripped of its gender and 

number morphemes) appear for approximately 600 msec, on the center of the screen. The 

adjective stem then disappeared. Participants had been instmcted not to read the 

adjectives aloud, but to keep them in memory in order to use them in the completion of 

the sentence afterwards. After a brief pause of around 400 msec, a sentence preamble 

appeared in the center of the screen. Participants had to repeat aloud the preamble and 

complete the sentence by using the adjective stem they had previously seen, properly 

inflected. Sentence preambles remained on the screen until the participant was ready for 

a new item, at which point he or she Was to press the spacebar. Items were presented in a 

different random order for each participant. All the responses were tape-recorded. 

On finishing the experiment, participants were debriefed. 

A summary of the method is given in Table 2.1. 

There are in particular two results to look for. First, if gender and number 

agreement between noun and adjective are one and the same process, all errors involving 

one would also involve the other, which means that errors elicited in conditions where 

the attractor mismatches both in gender and number with the head should be double 
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errors. And second, if number agreement with different targets is a single process, ail 

number agreement errors in one target should be accompanied by number agreement 

errors in the other target, that is, verb and predicative adjeaive should always have the 

same number, whether it is the correct one or not. 

Results. The responses were all transcribed and coded in the following manner: 

Correct responses (CO) were utterances in which the preamble and the adjective were 

acceptably uttered, that is, they had been read correctly or, if any word was misread, the 

resulting word was an acceptable substitute {e.g., 'enfermera', 'nurse', instead of 

'enferma\ 'sick-woman'), and the agreement was carried out correctly; gender 

agreement errors in adjective (GenAdj) were utterances in which the preamble and the 

adjective were acceptably uttered, but the adjective had the wrong gender marking; 

gender and number agreement errors in adjective (Gen&NumAdj) were utterances in 

which the preamble and the adjective were acceptably uttered, and the adjective was 

incorrectly inflected for both gender and numbw; gender and number agreement errors in 

adjective and verb (Gen&NumAdj&Verb) were utterances in which the preamble and the 

adjective were acceptably uttered, and where there was both gender misagreement with 

the adjective and number misagreement with adjective and verb; number agreement 

errors in adjective and verb (NumAdj&Verb) were utterances in which the preamble and 

the adjective were acceptably uttered, and where both the adjective and the verb were 

incorrectly inflected for number, number agreement errors in adjective (NumAdj) were 

utterances in which the preamble and the adjective were acceptably uttered, and the 

adjective had the wrong number marking; number agreement errors in verb (NumVerb) 
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were utterances in which the preamble and the adjective were acceptably uttered, and the 

verb was incorrectly inflected for number, uninflected adjective (U) were utterances in 

which the preamble was acceptably uttered, but where the adjective had been substituted 

for an uninflected one for gender (e.g., 'hdbiV, 'handy*, instead of 'habilidoso/a\ 

'handy-masc/fem'); condition change (CH) were utterances in which the preamble was 

misread and the result was a preamble that would belong in another condition because 

the gender of one of the nouns was different, because the number of one of the nouns was 

altered, or because a gr-noun was substituted for a se-noun or vice versa (e.g., 

'enfermeria', 'nurse-station', instead of 'enfermera', 'nurse'); and miscellaneous 

responses (MI) were missed items, or utterances in which some other sort of unclassified 

response was given. Examples of possible responses in the different categories are given 

in Table 2.2. 

The distribution of responses in the different categories for preambles with gr-

nouns is given in Table 2.3, and for preambles with se-nouns in Table 2.4. The analyses 

for both types of items were carried out separately. 

Gr-nouns: Of the total of 1024 responses, there were 851 (83.1%) correct 

responses, 52 (5.1%) gender agreement errors, 20 (2.0%) number agreement errors in 

adjective and verb, 9 (1.0%) uninflected adjective responses, 6 (0.6%) condition change 

responses, 79 (7.7%) miscellaneous responses, and 6 (0.6%) responses in the other 

categories combined. 
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Analyses of variance were performed for all the response categories except those 

where most of the cells contained no responses at all—^NumAdj, NumVerb, 

Gen&NumAdj, and Gen&NumAdj&Verb. 

Analyses of correct responses. A main effect of gender was found (Fi(l, 

3I)=24.0, p<.Ol; F2(1, 30)=19.7, p<.Ol), due to conditions with feminine head nouns 

containing fewer responses; and there was also a significant interaction between gender 

congruency and number congruency (Fi(l, 31)=7.7, p<.01; F2(l, 30)=5.6, p<.05) since 

number mismatch increases the number of responses for gender mismatched conditions 

but decreases it for number matched conditions. Two effects were found significant in 

the subjects analyses—gender congruency (Fi(l,31 )=5.3, p<.05; FiCl, 30)=3.3, p=.08), 

with more responses in the gender matched categories, and the three way interaction 

(gender by gender congruency by number congruency) (Fi(l,31 )=7.0, p<.05; FjCU 

30)=1.6, p= 21), due to items with feminine heads having fewer responses and being 

more susceptible to the gender congruency by number congruency interaction. 

Analyses of gender agreement errors in adjective (GenAdj). There was a main 

effect of gender congruency (Fi(l, 31)=18.6, p<.01; FaCl, 30)=16.5, p<.01), where the 

mismatched conditions elicited the most errors; and there was also an effect of number 

congruency (Fi(l, 31)=16.2, p<.OI; F2(l, 30)=6.9, p<.05), where the mismatched 

conditions elicited fewer errors; the interaction was also significant (Fi(l, 31)^11.5, 

p<.01; FiCl, 30)=5.8, p<.05). 

Analyses of number agreement errors in adjective and verb (NumAdj&Verb). 

There was a main effect of number congruency OFi(l. 31)=13.7, p<.01; FiCl, 30)=7.2, 
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p<.OS), since the mismatched conditions contained the most errors; there was also an 

effect of gender in the subjects analysis (Fi(l, 31)=, p<.05; F2(l, 30)=2.9, p=.10), with 

more errors for feminine items, and a significant three way interaction in the items 

analysis (Fi(l, 31)=3.4, p=.07; ¥2(1,30)=5.0, p<.05). 

No significant effects were found in any of the other response categories 

analyzed. 

Se-nouns: Of the total of 1,024 responses, there were 825 (80.6%) correct 

responses, 36 (3.5%) gender agreement errors, 14 (1.4%) number agreement errors in 

adjective and verb, 6 (0.6%) uninflected adjective responses, 12 (1.2%) condition change 

responses, 128 (12.5%) miscellaneous responses, and 3 (0.3%) gender and number 

agreement errors in adjective and verb. 

Again, no analyses were performed for those response categories where most of 

the cells were empty. 

Analyses of correct responses. There was a main effect of gender congruency 

(Fi(l, 3l)=7.0, p<.05; F2(l, 30)=7.4, p< 05), with more responses in the gender matched 

conditions; also a significant gender congruency by number congruency interaction was 

found (Fi(l, 31)=9.8, p<.01; F2(l, 30)=6.9, p<.05), with number mismatch decreasing the 

number of responses for gender matched conditions, and increasing it for gender 

mismatched conditions; and there was also a significant effect of gender in the subjects 

analysis (Fi(l, 31)=5.9, p<.05; F2(l, 30)=2.4, p=.l4), due to feminine items containing 

fewer responses in this category. 
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Analyses of gender agreement errors in adjective (GenAdj). There were 

significant effects of gender congruency (Fi(l, 31)=13.2, p<.01; F2(l, 30)=26.4, p<.01), 

with more errors in the gender mismatched conditions, and number congruency (Fi(l, 

31)=S.4, p<.05; F2(1, 30)=6.8, p<.05), with fewer errors in the number mismatched 

conditions. Their interaction was also significant (Fi(l, 31)=7.2, p<05; F2(l, 30)=7.3, 

p<.OS), since the number congruency effect was restricted to gender mismatched 

conditions. 

Analyses of number agreement errors in adjective and verb (NumAdj&Verb). A 

main effect of number congruency was found (Fi(l, 3l)=5.5, p<.05; F2(l, 30)=6.3, 

p<.OS), with more errors appearing in the number mismatched conditions. 

No other significant effects were found. 

As in Experiment 1, the comparison of gender matched and gender mismatched 

sentences with gr-nouns will be across sentences containing different nouns. Given the 

nature of grammatical gender, this could not be avoided. Also the comparisons aaoss 

items with feminine and masculine heads was aCToss items with different nouns, again 

unavoidable for items with gr-nouns, and not avoided for items with se-nouns in order to 

make the two sets of items more comparable and also to minimize the number of lists or 

the amount or repetition within lists. 

Discussion 

Sununarizing, the more consistent results show that gender agreement errors in 

the adjective are sensitive to gender congruency and to number congruency, while 
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number agreement errors in the adjective and the verb are sensitive to number 

congruency. The correct responses show a consistent effect of gender. 

With respect to the two main questions addressed in this experiment, the answers 

seem clear. As to whether gender and number are linked or independent of each other 

with respect to agreement, the results show that they are quite independent since, if they 

were linked, the adjective would have been expected to never show a number error or a 

gender error alone whenever both properties mismatched in the attractor and the head 

nouns, but, on the contrary, errors on the adjective were mostly either gender agreement 

errors or number agreement errors only, and there were hardly any combined gender-

number errors (see the Gen&NumAdj and the Gen&NumAdj&Verb columns in Tables 

2.3 and 2.4). There were some combined errors (column Gen&NumAdj&Verb in Tables 

2.3 and 2.4), which is expected if participants make two independent errors in the same 

sentence. What is somehow surprising is that the probability of this happening should be 

very low, lower than it appears to be according to the data. However, the fact remains 

that most of the errors involved either number or gender alone in those conditions were 

both mismatched in the attractor noun with respect to the head noun. 

As to whether agreement between one source—subject head—and several 

targets—verb and predicative adjective—is carried out separately, the answer is a clear 

no. If it were, there should have been number agreement errors in the adjeaive 

independently of number agreement errors in the verb (see columns NumAdj and 

NumVerb in Tables 2.3 and 2.4), but no errors of this sort were found—all the number 
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errors affected both the adjective and the verb together (see column NumAdj&Verb in 

Tables 2.3 and 2.4). 

The number agreement errors showed the usual sensitivity to number mismatch, 

and the gender agreement errors the expected sensitivity to gender mismatch. However, 

the pattern of results for the gender agreement errors was not altogether as expected. 

Given that gender and number appear to be processed independently as already discussed 

above, it seems strange that the pattern of gender errors shows a sensitivity to number 

mismatch. Gender agreement errors in the adjective (GenAdj) are more common when 

the numbers of the two nouns in the preamble are matched, i.e., when both nouns are 

singular. This would seem to suggest, contrary to what has been stated above, that gender 

is not completely independent from number because, if it was, gender agreement errors 

should have not been susceptible to number manipulations. But the gender of the 

attractor seems to be more likely to interfere with gender agreement when both nouns in 

the preamble share number specification. One possible interpretation is that the 

establishing of agreement is an ordered process with number being processed earlier than 

gender. This would mean that, when gender agreement is being processed, an attractor 

noun that mismatches in number with the head will be less likely to be mistakenly taken 

as the source of the agreement relation since number has already been processed and is 

contributing to make the two nouns distinct. 

The present results indicating independence of gender and number are in 

accordance with previous studies (Igoa et al., 1999; Centeno and Obler, 1994), and they 
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are compatible with theoretical accounts that consider this independence, such as 

Picallo's(1991). 

However, the fact that both types of gender behave equally' could seem 

surprising in light of previous empirical studies (Igoa et al., 1999; Elias-Cintron, 1995) 

and theoretical proposals (Di Domenico, 1995; EHas-Cintron, 1995) in support of the 

differences between grammatical and semantic gender. But, of course, the difference 

between the two gender types does not necessarily have to imply that they have a 

different relation with number, and the results of this experiment indicate that, indeed, 

both grammatical gender agreement and semantic gender agreement are equally 

independent from number agreement. Di Domenico's is, then, the only analysis 

incompatible with the results, since she postulates that gender and number properties 

share a phrase for se-nouns. 

Contrary to what was found in the previous experiment, the correct responses 

showed an effect of gender. This effect appears again in Experiment 3, and also for the 

gender agreement errors category. It will be discussed there. The other effects found for 

the correct responses seem to be reflections of the effects in the agreement errors 

cat^ories. 

In sum, the results in Experiment 2 show that gender and number agreement are 

carried out independently, but number agreement with one target—the verb—is related 

to number agreement with another target—the adjective. 

 ̂ Notice that this is an observation not based on any direct statistical analysis. Since both groups 
of items were completely independent of each other, no analysis was performed. 
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EXPERIMENT 3: Morphophonoiogy 

"Curioser and curioser!" 

Alice's adventures in Wonderland 
Lewis Carroll 

As already mentioned in the introduction, there is a relatively high degree of 

morphophonological regularity in Spanish nouns with respect to gender—most of the 

words ending in -o are masculine, and many words ending in -a are feminine. It is for 

this reason that Corbett (1991) considers Spanish a language with a formal gender 

system, where the gender of a noun is morphologically marked by a suffix. 

However, there are many words that do not fit this pattern, there are words that 

end in other vowels, or in consonants such as -r, -n, -s (see Tables 0.1, 0.2, and 0.3). 

There are also other suffixes associated with both genders. For example, most of the 

words ending with the suf&c -ion are feminine, and most of the words ending in -ema 

are masculine. Furthermore, there are words that end in -a and are masculine, and there 

are some words—just a few—that end in -o and are feminine. The variety in endings and 

their relation to gender has led Harris (1991) to propose that they are not really gender 

markers but rather word markers, that is, markers of word class membership, completely 

independent of the word's gender or even of the word's having a gender at all (adverbs 

and prepositions also belong to different word classes according to their endings, but they 

do not have gender). Thus, while Corbett considers the final vowels -o and -a to be 



87 

gender morphemes, Harris does not give them morpheme status, at least in the case of gr-

nouns. 

The degree of morphophonological regularity is greater for se-nouns. The 

majority of these consist of a stem and a suffix that most authors (Corbett, 1991; Harris, 

1991; EHas-Cintron, 1995; Igoa et al., 1999) consider to be a morpheme associated with 

the biological sex of the referent ('dt/en-o'a', 'owner-masc/fem')-

But, even though there is a higher degree of regularity with this type of noun than 

with gr-nouns, there are also irregular se-nouns which do not fit the rule. There are some 

nouns that are invariable, but whose agreement corresponds to the natural gender of the 

referent ('el/la estudiante'the-m/f students-

There are several lines of evidence in support of the different noun types being 

morphologically different despite the apparent similarity between regular se- and gr-

nouns. Elias-Cintron (1995), in his dissertation, tests the possibility that only se-noun 

endings are real gender morphemes. He considers that there are three levels of features 

determining the gender of a noun in Spanish, with the different combinations giving rise 

to four types of nouns (see introduction for a detailed account). In any case, for the 

purposes of morphological noun gender marking, in his analysis, Spanish nouns belong 

to one of two groups—regular se-nouns ending in -<i or -o {'vecinoA>ecina', 'neighbor-

masc/neighbor-fem'), group A in his taxonomy, which have a gender morpheme, and gr-

nouns together with iir^lar s6-nouns ('presidente', 'president'), groups B and D in his 

taxonomy, which do not have a gender morpheme (see Table 0.3). To test whether only 
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the first group is really morphologically marked for gender, he used the masked priming 

paradigm (Forster & 

Davis, 1984) and found that, indeed, regular se-nouns primed their gender counterparts as 

strongly as an identical prime (e.g., both "vecim', 'neighbor-fem', and "vecino', 

'neighbor-masc', prime 'vecino' to the same extent), but gr-nouns only primed their 

pseudo-counterparts as much as an orthographically similar non-word did (e.g., 'puerta', 

'door', primes 'puerto', 'port', only as much as 'puerti', a non-word, does). He 

concluded that both gender counterparts of a regular se-noun share a gender neutral 

lexical entry containing only the stem, with a procedure he calls GENDER being 

responsible for adding the appropriate gender morpheme according to semantic 

specifications, while lexical entries for gr-nouns already contain the full morphological 

word and are inherently marked for gender. 

The results of Igoa et al.'s (1999) experiment inducing morpheme stranding in 

Spanish by asking subjects to produce noun exchanges when repeating complex phrases 

(e.g., "la nina de losgatos", "the-fem girl-fem of the-fem cats-masc") also supports the 

claim that regular se-nouns are morphologically different from gr-nouns. The former are 

found to appear in more stranding errors than the latter, which is consistent with their 

account that semantic gender, like number, is assigned to syntactic frames directly 

(Garrett, 1982), while granunatical gender is part of the lexical entry and is retrieved with 

the lemma (see Models of Language Production in the introduction). 

Finally, Nicol and O'Donnell (in press) found a gender congruency effect in a 

study on pronoun agreement in tag questions in English. This congruency effect was not 
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predicted if the gender was lexically marked, as opposed to being part of the syntactic 

frame. They speculate that the effect may come, at least partially, from noun pairs such as 

'actor/actress', which are more likely to be marked syntactically rather than lexically. 

These items are the equivalent of the regular se-nouns in Spanish; thus, Nicol and 

O'Donnell's finding is compatible with the prediction that regular se-nouns would 

behave differently with respect to gender agreement errors in Spanish than gr-nouns, 

which are postulated to be marked lexically. 

In this experiment, the question is addressed of whether the morphophonological 

make up of a word influences error rates—^whether there is a difference between regular 

and irregular nouns. Gr-nouns with regular endings will be compared to gr-nouns with 

irregular endings, for which any difference may simply be due to the degree of 

predictability that the particular ending offers with respect to gender. Another 

comparison will involve the true gender morphemes in regular se-nouns and their 

absence in irregular se-nouns (see Table 0.1). 

In a modular model of language production (Garrett, 1982; Levelt, 1989; Bock 

and Levelt, 1994), morphophonology should not have an effect on gender agreement 

errors, since the stage at which the morphophonology of a word is worked out—the 

phonological level (see Fig. 0.4)—comes later than the stage at which agreement is 

supposedly implemented—the functional level during grammatical encoding. On the 

other hand, in a model that allows feed-back or interaction between the different 

processes (Dell, 1986), the finding of an effect of morphophonology would not be 
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surprising, given that regular words offer an extra clue as to the gender of the word in 

question. 

The only experimental evidence in this area comes from research in number 

agreement, and it is not unequivocal. On the one hand. Bock and Eberhard (1993) did not 

fmd an effect of morphophonology on the proportion of subject-verb number agreement 

errors in English when comparing pseudo-plurals (nouns that end in an -s sound, such as 

'course *) with real plurals, or when comparing regular and irregular plurals. On the other 

hand, Vigliocco et al. (1995) did find an increase on number agreement errors in Italian 

when the head noun was number-invariable as compared with when the head noun was 

clearly marked for number, that is, there was a higher error rate when both the singular 

and plural forms of the noun were the same {'la/le citta', 'the-sg/pl city'). Interestingly, 

there was no effect of the morphophonology of the attractor. They interpret their results 

as support for production models that allow for feed-back between processing levels, but 

such models would be unable to explain the lack of an effect of the attractor's 

morphophonology. These results are paradoxical for two reasons—first, because there is 

a discrepancy between the English data of Bock and Eberhard (1993) and the Italian data, 

and, second, because the influence of morphophonology found in Italian seems to be 

restricted to head nouns. A possible solution for this paradox may be to consider the 

effect to occur at a late stage of language production—during a process of self-

monitoring occurring after the utterance has been completely planned, down to the 

phonological specifications, but not yet articulated. During self-monitoring, the speako* 

may do a quick check of the subject-verb agreement and repair an error when a 
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discrepancy is found, but, for doing this quick checic, the speaker does not need to pay 

attention to the attractor, and thus only the morphology of the head would be found to 

have an effect on error rate by letting more errors go undetected when the head is a 

number-invariant noun. This would also explain why no effect was found by Bock and 

Eberhard (1993), since they only manipulated the morphophonology of the attractor. 

Another issue to be considered in this experiment is whether a difference should 

be expected for se- vs. gr-nouns. This is a possibility in a modular model if we consider 

that inflectional morphology, such as gender morphemes accompanying se-nouns, is 

processed at the stage of building sentence frames. A similar proposal has been discussed 

by Bock and Levelt (1994). They postulate that an inflection such as plural would be 

specified at the functional level and have its own tree branch (Fig. 3.1). Semantic gender 

being similar to number could be expected to be processed in the same way at a very 

early stage in sentence production (Fig. 3.2). Grammatical gender being an inherent 

property of the lexical entry, on the other hand, would not have its own branch, but 

would be specified together with the noun (Fig. 3.3). The faa that nouns with semantic 

gender tend to appear in stranding errors more often than in non-stranding errors, while 

nouns with grammatical gender are much less likely to be involved in a stranding than in 

a non-stranding error (Igoa et al., 1999) is evidence supporting this difference in 

processing mechanisms for both types of genders. 

This move puts the processing of semantic gender morphology at an early enough 

stage to be able to have an effect on agreement errors and is consistent with arguments 

already put forward in this thesis Experiment 1) and with most of the empirical evidence 
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offered in support of there being a difference between nouns carrying grammatical and 

nouns carrying semantic gender. But the question here is whether different results would 

be expected for these two types of nouns in relation to their being regular or irregular. 

If we assume that irregular and regular se-nouns differ in the way they are 

processed, with irregular se-nouns not requiring a morphological branch since they are 

morphologically simple, this could result in a differential effect of the morphological 

regularity of se-nouns that would not be expected for gr-nouns. Regular and irregular se-

nouns would require different syntactic trees (Figs. 3.2 and 3.4), but there is no difference 

between regular and irregular gr-nouns at the early stage where agreement is established, 

since the difference between regular and irregular gr-nouns is one of word form, and 

word form is processed at a later stage. In fact. Bock and Levelt (1994) do posit a 

different frame structure for regular vs. irregular plural nouns, with only the former 

mandating the construction of a noun phrase with a branch for the plural afRx (p. 975). If 

only regular se-nouns require such a syntactic construction to accommodate their gender 

morphemes, they would be expect^ to be less susceptible to errors when in head 

position, and more likely to interfere with normal agreement and elicit more errors when 

in attractor positioa 

However, Bock and Eberhard (1993) found no difference in error rates when 

comparing morphologically regular and irregular plurals, which seems to imply that both 

types of plural share the same underlying morphology and create the same noun phrase 

structure at the functional level, with phonological differences being realized only at later 
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stages. This may also be the case for se-nouns, in which case no difference would be 

expected between se- and gr-nouns with respect to their morphophonological regularity. 

Another possibility is that irregular se- and gr-nouns behave differently with 

respect to their regular counterparts due to the fact that irregular se-nouns are 

morphologically invariable words that can be either masculine or feminine, that is, they 

are undetermined for gender (e.g., 'huesped', 'host', can be masculine or feminine), 

whereas iaegular gr-nouns are lexically determined for gender (e.g., 'catre', 'cot', is 

necessarily masculine, and 'hambre', 'hunger', is necessarily feminine). This difference 

would only surface in a modular model if we allow for monitoring and self-repair of 

errors to occur after the phonology has been determined. At this point 

morphophonological differences could have an effect on error rate, and so could the fact 

that irregular se-nouns are compatible with the two genders and irregular gr-nouns are 

not. We would expect items with irregular se-nouns to allow errors to go undetected 

more often than items with irregular gr-nouns, producing a larger effect for se-nouns than 

for gr-nouns but, cmcially, in thiff scenario, morphophonological effects would be 

expeaed for both types of nouns. 

In sum, within a modular frameworlc, no differences in agreement error rates are 

expected between regular and irregular gr-nouns since phonology is computed at a later 

stage than agreement. For se-nouns the predictions are less straight forward. Assuming 

that the difference between regular and irregular se-nouns is a morphological one in 

contrast with gr-nouns, for which the difference is phonological, the morphological 

regularity could have an effect on error rates only if morphology is computed earlier than 
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agreement during sentence processing. In this case, it is possible that regular se-nouns are 

associated with less agreement errors when in head position, while they would be 

associated with more agreement errors when in attractor position. Alternatively, the 

difference between regular and irregular se-nouns may not be reflected in the syntactic 

fi-ames created for each type of noun, in which case there will no difference between the 

agreement error rates associated with each of them, and the pattern of errors would be 

similar for gr- and se-nouns even though they differ in morphological make up. Finally, a 

difference between irregular se- or gr-nouns with respect to their regular counterparts 

could be due to the fact that irregular se-nouns are compatible with two genders, while 

irregular gr-nouns are not, but such considerations should only play a role in processes of 

self-monitoring and self-repair as explained above with respect to the results of Vigliocco 

et al. (1995). 

Method 

Participants. 40 native Spanish speakers participated in this experiment. Most of 

them were students at the Institute Tecnologico de Nogales, in Mexico. Some subjects 

were students at the University of Arizona. The ages of the participants ranged from 18 

to 46, with a mean age of 24.4. Of the 40,7 were also relatively fluent in English, the rest 

were monolingual Spanish speakers. 

Materials. There were 64 experimental quartets. Items consisted of a complex 

sentence subjea with a head noun and a prepositional modifier of the head (e.g., "el reloj 

de la torre", "the clock of the tower")- Hach quartet was paired with an adjective that 
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sensibly described the head. 32 of the items contained only gr-nouns (half with a 

masculine, and half with a feminine head noun). The other 32 contained only se-nouns 

(half with a masculine, and half with a feminine head noun). 

The variables of interest are: the morphophonology of the head noun—regular 

(RG) or irregular (IRG) with respect to gender, and the morphophonology of the 

attractor—again regular (RG) or irregular (ERG) with respect to gender. All the 

experimental items had nouns mismatched in gender—that is, the congruency variable 

included in the previous experiments has been dropped, since it has already been clearly 

established that there is an effect of gender congruency. All the nouns in the experimental 

items were singular. 

Here is an example of an experimental item with gr-nouns: 

1. MASC-IRG-RG. ANTIGU- El reloj de la pla2a 

(OLD- The-masc clock-masc of-the-masc square-fem) 

2. MASC-IRG-IRG. ANTIGU- El reloj de la torre 

(OLD- The-masc clock-masc of the-fem tower-fem) 

3. MASC-RG-RG. ANTIGU- El escudo de la plaza 

(OLD- The-masc shield-masc of the-fem square-fem) 

4. MASC-RG-IRG. ANTIGU- El escudo de la torre 

(OLD- The-masc shield-masc of the-fem tower-fem) 

It should be noted here, as was the case in Experiment 1, that some of the 

prepositional phrases used in the construction of the items (mainly the locative modifiers 

such as in "the fish in the ne^') are not acceptable in some dialects of Spanish, but are 
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grammatical in the Spanish dialect used in Mexico. Since the population of Spanish 

speakers participating in these experiments is in great part Mexican, such items have 

been included. 

Items were counterbalanced across four different lists. 

There were also 64 fillers. The fillers all had nouns matched in gender. Half of 

them had only se-nouns, and half had only gr-nouns. Half had masculine, and half had 

feminine heads. The morphophonology of the nouns in the filler items was also evenly 

distributed in the different groups. 

Procedure. Participants were given a consent form to sign and a language 

questionnaire to fill out. Then they read the instructions. 

Participants were seated in fi-ont of a computer SCTeen. They were first presented 

with six practice items. The experimenter supervised the practice session to make sure 

that the instructions were followed. For the main part of the experiment, participants 

were left alone. 

The presentation of the items was carried out on a computer-controlled video 

display using the DMastr system developed by K.I. Forster and J.C. Forster at the 

University of Arizona. 

For each item, first they saw an adjective stem, fivm which the last vowel was 

missing, thus leaving it indeterminate with respect to gender. The adjective remained in 

the center of the screen for 600 msec. Participants had been instructed not to read the 

adjective aloud, but to try to remember it in order to use it later in the completion of the 

sentence. After a brief pause of 400 msec, a sentence preamble appeared in the center of 



97 

the screen. Participants had to repeat aloud the preamble and complete the sentence with 

the adjective they had previously seen. Sentence preambles remained on the screen until 

the participant was ready for a new item, at which point they were to press the spacebar. 

Each participant saw a different order of presentation of the items. All responses were 

tape-recorded. 

Following the experiment, participants were debriefed. 

A summary of the method can be found in Table 3.1. 

There are two things to be looking for in the results of this experiment. One is an 

effect of morphophonology. The other is a difference in the pattern of results between gr

and se-nouns. 

Results. The responses were all transcribed and coded in the following manner; 

Correct responses (CO) were utterances in which the preamble and the adjective were 

acceptably uttered, that is, they had been read correctly or, if any word was misread, the 

resulting word was an acceptable substitute (e.g., 'enfermera', 'nurse', instead of 

'enferma', 'sick-woman'), and th6 agreement was carried out correctly; gender 

agreement errors (GA) were utterances in which the preamble and the adjective were 

acceptably uttered, but the adjective had the wrong gender marking; uninflected adjective 

(U) were utterances in which the preamble was acceptably uttered, but where the 

adjective had been substituted for an uninflected one for gender (e.g., 'habil', 'handy', 

instead of 'habilidoso/a', 'handy-masc/fem'); condition change (CH) were utterances in 

which the preamble was misread and the result was a preamble that would belong in 

another condition because the gender of one of the nouns was different, or because a gr-
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noun was substituted for a se-noun or vice versa {e.g., 'enfermeria', 'nurse-station', 

instead of 'enfermera', 'nurse'); and miscellaneous responses (MI) were missed items, or 

utterances in which some other sort of unclassified response was given. Some examples 

of possible responses are given in Table 3.2. 

Results for items with gr- and se-nouns were analyzed separately. 

Gr-nouns; Of the total of 1280 responses, there were 1031 (80.6%) correa 

responses, 165 (12.9%) gender agreement errors, 77 (6.0%) miscellaneous responses, and 

7 (0.6%) responses with an uninflected adjective. 

Table 3 .3 shows the distribution of responses in the different categories for items 

with gr-nouns. 

Analyses of correct responses. A main effect of gender was found (Fi(l, 

39)=15.4, p<.01; F2(l, 30)=6.6, p<.05), with items with a masculine head presented the 

most responses. 

Analyses of gender agreement errors. There was a significant main effect of 

gender (Fi(l, 39=98.9, p<.01; F2(l, 30)=18.9, p<.01), with more errors for items with a 

feminine head. There were also two marginal effects—a gender by head 

morphophonology interaction in the subjects analysis (Fi(l, 39)=4.3, p=.045; F2(l, 

30)=2.7, p=.l 1) reflecting the fact that the highest number of errors appeared for regular 

feminine heads and for irregular masculine heads, and a gender by attractor 

morphophonology interaction in the items analysis (Fi(l, 39)=3.9, p=.056; F2(l, 30)=4.4, 

p=.04), due to irregular attractors eliciting more errors for masculine items, and less 

errors for feminine items. 



99 

When masculine and feminine items were analyzed separately, no effect was 

significant. 

Analyses of uninflected responses. There was a significant effect of attractor 

morphophonology in the subjects analysis only (Fi(l, 39)=5.6, p<.05; F2(l, 30)=3.8, 

p=.06), with more responses in the conditions with irregular attractors. Since too many of 

the cells were empty, this effect may be spurious. 

No significant effects were found in the other response categories. 

Se-nouns: Of the total of 1280 responses, there were 968 (75.6%) correct 

responses, 163 (12.7%) gender agreement errors, 129 (10.1%) miscellaneous responses, 

and 20 (1.6%) responses with an uninflected adjective. 

The distribution of responses in the different categories is given in Table 3 .4 for 

items with se-nouns. 

Analyses of variance were performed for the different response categories. 

Analyses of correct responses. There were main effects of gender (Fi(l, 

39)=13.9, p<.Ol; F2(l, 30>=10.4, p<.01), where feminine items presented the fewest 

responses, head noun morphophonology (Fi(l, 39)=17.2, p<.01; F2(l, 30)=10.9, p<.0l), 

with more responses obtained for regular head nouns, and attractor noun 

morphophonology (Fi(l, 39)=7.0, p<.05; F2(l, 30)=5.8, p<.05), with less responses 

obtained for regular attractor nouns. The interaction gender by head morphophonology 

was significant in the subjects analysis (Fi(l, 39)=5.5, p<.05; F2(l, 30)=3.3, p<.08), due 

to feminine items presenting the biggest difference between regular and irregular head 

nouns. 
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Analyses of yender agreement errors. Again, there were three main effects—of 

gender (Fi(l, 39)=8.2, p<.01; F2(l, 30)=8.5, p<.01), with more errors for feminine items, 

of head noun morphophonology (Fi(l, 39)=17.6, p<.01; F2(l, 30)=12.2, p<.01), with 

more errors for irregular head nouns, and of attractor noun morphophonology (Fi(I, 

39)^6.3, p<.05; F2(l, 30)=6.6, p<.05), with more errors for regular attractor nouns. The 

gender by head morphophonology interaction was also significant (Fi(l, 39)=9.0, p<.01; 

F2(1, 30)=7.4, p<.05), reflecting the fact that the biggest difference between regular and 

irregular head nouns was found for feminine items. No other main effects or interactions 

were significant. 

When the set of items with a feminine head or a masculine head were analyzed 

separately, only items with a feminine head showed a significant effect of head 

morphophonology (Fi(l, 39)=21.7 p<.OI F2(1, 15)=12.5, p<.01), and an effect of 

attractor morphophonology only significant by subjects (Fi(l, 39)=8.5, p<.Ol; F2(l, 

15)=3 .9, p=.07). The items with a masculine head showed no significant effects. 

Analyses of uninflected responses. The effect of head morphophonology was 

significant (Fi(l, 39)=5.0, p<.05; F2(l, 30)=7.4, p<.05), with more responses scored for 

irregular heads. Again some of cells were empty, and this effect is probably spurious. 

No significant effects were found in the other response categories. 

Some of the comparisons are across items with different nouns, since we are 

comparing sentences with regular and irregular nouns both in head and attractor position, 

and these nouns are necessarily different And here, as in the previous experiments, 

feminine items had different heads than masculine items. 
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Discussion 

Results show that gr-nouns and se-nouns are different with respect to their 

morphophonology in their sensitivity to gender agreement errors. For gr-nouns there is 

only an effect of gender, with more errors in the conditions with a feminine head, and 

marginal interactions of gender by morphophonology of head and of attractor. While se-

nouns, apart from showing the same gender effect, present also main effects of 

morphophonology of both the head and the attractor. These effects of morphophonology, 

however, are only significant for items with a feminine head. 

The most clear implication of these results is derived from the lack of main 

effects of form for items with gr-nouns which offers support to modular models of 

language production. This is because this type of models postulates that each level of 

processing is independent from other levels. In this case, the level of processing at which 

gender agreement errors are supposed to occur—grammatical encoding (Bock and 

Levelt, 1994)—should not be susceptible to word form information which is processed 

later at the phonological level. And this is what was found for gr-nouns. 

The fact that there were interactions between head morphophonology and gender 

and between attractor morphophonology and gender, with irregular nouns being more 

susceptible to agreement errors for masculine items and regular nouns for feminine items, 

could be thought to be not in accordance with the previous conclusion. These effects, 

however, were marginal, and would be difficult to explain even within an interactive 



102 

model of language production. A replication is needed before attempting to find an 

explanation. 

The finding of different patterns of results for gr- and se-nouns is compatible with 

previous theoretical analyses (Harris, 1991; Elias-Cintron, 199S) and empirical results 

(Igoa et al, 1999; Elias-Cintron, 1995) pinpointing the differences in morphology of both 

types of nouns, with only regular se-nouns being morphologically complex. 

The difference between regular and irregular se-nouns as attractors in their 

capacity to elicit agreement errors, with more errors being associated with regular 

attractor se-nouns, is probably due to the fact that only the regular se-nouns are 

morphologically complex having a true gender morpheme that can interfere with normal 

agreement, while irregular se-nouns are morphologically simple and their lack of a 

gender morpheme makes them less likely to induce confusion at the time of establishing 

agreement. These results are supported by results by Igoa et al. (1999), who also found a 

difference between the two types of se-nouns in their experiment on word exchanges. 

They found that irregular se-nouns were associated with more strandings than regular se-

nouns. 

That this difference in error rate between regular and irregular nouns is not 

present for attractor gr-nouns would mean that these are not morphologically different, 

that is, that both regular and irregular gr-nouns are morphologically simple. 

The faa that error rates are susceptible to the gender morphological regularity of 

the attractor noun contrasts with the results of Bock and Eberhard (1993). They found 

that the regularity of attractor plural nouns did not affect number agreement errors. The 
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only apparent difference between irregplar plurals and irregular se-nouns is that the 

former are always plural, while the latter can be either feminine or masculine; that is, 

irregular se-nouns are ambiguous for gender and irregular plurals are unambiguous for 

number. It is not clear, however, what role this difference would play with respect to 

agreement errors. It has been argued above that an effect of ambiguity as that found by 

Vigliocco et al. (I99S) would only apply during checking processes posterior to sentence 

building, and it has also been proposed that this checking may only be sensitive to the 

ambiguity of the head noun. In this case, however, the ambiguity effect is present for 

attractor nouns. Furthermore, the direction of the effect should have been the opposite if 

ambiguity was playing a role in later processes of self-monitoring and self-repair—more 

errors would have been associated with irregular se-nouns, not less. The issue of the 

difference between number and gender in this respect remains, therefore, unresolved at 

the moment. 

Another implication of the morphological effect of se-nouns is that morphology 

must be processed earlier than gender agreement in a modular model of language 

production to be able to affect it. The other possibility, that there is feed-back between 

levels of processing, is precluded by the fact that phonology does not influence 

agreement errors at all, as can be seen in the lack of effect for gr-nouns. 

There was also an effect of head regularity, with more errors present for 

conditions with irregular heads, as expected if these are morphologically simple, 

associated with a syntactic tree that does not require the presence of a branch to 
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accommodate the gender morpheme. In this case, the morphological marking of a regular 

attractor should be more likely to interfere with normal agreement. 

The morphological effects seem to be limited to feminine nouns, which is 

certainly surprising and unexpected. But, since the pattern of errors for masculine items 

is quite similar to that for feminine items, only containing much fewer errors, it may be 

that the failure to find an effect in the former is due to lack of statistical power. 

The gender effect (which was also found in Experiment 2) could be interpreted as 

the consequence of there being a default gender. The pattern of results reflects the fact 

that masculine agreement is more frequent than feminine agreement, and seems to be the 

default gender (Harris, 1991). This is not the same as saying that there is an unmarked 

gender in nouns—nouns would have to be specified for either masculine of feminine, but 

agreement can have a default gender for those cases in which there is a conflict {"el 

venteroy la moza miraban contentos", "the-masc inn-keeper-masc and the-fem girl-fem 

looked amused-masc,pl"), or when there is no particular noun heading the agreement 

relation ("ejraAafrio", "[it] was cold-masc")- It is possible then that, whenever speakers 

are unsure of what gender to apply to the adjective, they will apply masculine, which 

would have the consequence of increasing the number of errors for items with feminine 

heads. 

Finally, the interaction between gender and head morphology of se-nouns could 

be due to the &ct that, if speakers show a tendency to use the masculine adjective when 

in doubt, this doubt is increased for feminine irregular nouns, the form of which is 

ambiguous between a feminine and a masculine interpretation. This ambiguity would 
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affect the number of errors that go undetected by a process of self-monitoring. An 

ambiguous head would be more likely to be interpreted as masculine simply because 

masculine uses of ambiguous nouns are more frequent and, when checked against an 

adjeaive that is already erroneously marked as masculine, would result in an error that 

will go undetected. This would not occur for masculine items, for which an ambiguous 

head would still be more likely to be interpreted as masculine and, if checked against a 

feminine adjective, trigger self-repair. 

In summary, although the results are not very clean and some of the effects are 

difficult to interpret, at least two important conclusions can be extracted. The first is that 

se and gr-nouns are morphologically different, with only regular se-nouns being 

morphologically complex by virtue of presenting a gender morpheme. This 

morphological complexity appears to have syntactic consequences, which also means 

that the syntactic representation of the two types of nouns must be different, in 

accordance with the analysis of Di Domenico (199S). The second conclusion is that word 

form alone as represented by gr-nouns is not able to affect gender agreement errors, 

which is compatible with a modular account of language processing where each level of 

processing is carried out independently of the others. We will return to these two points 

in the next section. 
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GENERAL DISCUSSION 

"It is better to entertain an idea than to take it 
home to live with you for the rest of your life." 

Pictures Jrom an Institution 
Randall Jarrell 

In this general discussion, I would like to summarize the different effects found in 

the experiments reported in previous sections, and also to review the theoretical linguistic 

accounts of gender representation, and models of language production and how well they 

accommodate these effects. 

The Gender Type Effect 

One of the purposes of Experiment I was to find an effect of gender type. The 

results were not as clearcut as expected. When the four conditions resulting from the 

combination of gr- and se-nouns in both head and attractor position were compared (SE-

SE, SE-GR, GR-GR, and GR-SE), they were found to be statistically different only in the 

items analysis; and the pairwise comparisons between them revealed only significant 

dififerences between the one condition with the fewest errors, SE-GR, and the one 

condition with the most errors, GR-GR. Also a main effect of head gender type was 

found; and a significant interaction between head gender type and attractor gender type. 
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The results do replicate work already done in Italian and French (Vigliocco and 

Franck, 1999) where a significant difference in error rate was found between preambles 

containing a se-noun versus a gr-noun as head (when the attractor was also a gr-noun). 

However, there was an unexpected lack of statistically reliable differences in the pairwise 

analyses where the other two conditions where involved (when the attractor is a se-noun, 

and the head either a gr- or a se-noun). In any case, we can conclude that a certain effect 

of gender type has been found in Experiment I. 

But how to explain the overall pattern of results and the interaction between head 

and attractor gender types? They do not fit any of the hypotheses discussed in 

Experiment 1. One way to account for these data would be to assume that there are 

different agreement processes depending on the gender type of the agreement source— 

the subject head. If regular se-nouns are morphologically complex and are composed of a 

stem and an affix representing syntactic gender features, agreement could be established 

with a predicative adjective in the same manner as number agreement was supposed to 

be established between subject and verb under the copying account—by transference of 

these features along the syntactic tree from the source to the target. But, if gr-nouns are 

morphologically simple, as was the conclusion in Experiment 3, and do not possess 

syntactic gender features that can be copied and transferred to the target by a copying 

mechanism, the agreement with the predicative adjective would have to be established in 

some other manner. The data do not give any hint as to how this could be done, but we 

can speculate that the agreement mechanism for gr-nouns would need to look up the 
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inherent gender features associated with the lemma, features that do not have a syntactic 

representation and cannot be processed by copying. 

This proposal resembles the Feature Type Hypothesis advanced in the 

introduction of Experiment 1 in that two types of gender specification are assumed; 

inherent gender specification with features only at the lenuna level, without syntactic 

gender features for gr-nouns; and a genderless lemma, with gender being specified 

through syntactic features for se-nouns. But, from the perspective of a different 

mechanism ahogether for processing agreement with gr-nouns, instead of predicting that 

the number of attraction errors would depend on the interplay between two types of 

features with different properties (being detachable or not), here the relevant factor at the 

time of determining the gender on the adjective is not what type of gender the head has, 

but what type of agreement should determine it. For gender sources with semantic 

gender, se-nouns, for which agreement is established by a copying mechanism that 

transfers syntactic features from the head to the adjective, another noun in the subject 

phrase carrying syntactic gender features, that is, another se-noun, could interfere with 

correct agreement by having its features copied instead of the head's features; but another 

noun in the subject phrase that does not possess syntactic features would not have this 

interfering capacity. The only way for the adjective to get the gender from the attractor 

noun in the SE-GR condition would be if the wrong agreement process is chosen—if, 

instead of the adjective getting its features from the head noun by feature copying, the 

other agreement process that looks up lemma features is activated. In which case, only a 

gr-noun could provide gender for the adjective, since only the lemmas of gr-nouns 
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possess lemma features for gender (lemmas of se-nouns are genderless or gender 

neutral). The alternative is that the gr-noun in the SE-GR condition is not able to interfere 

with gender agreement at all since it cannot provide the feature copying agreement 

mechanism with syntactic gender features to be copied, in which case there should be no 

gender congruency effect in this condition. But there is"*. The same logic would apply 

when the source is a gr-noun and agreement should be established by the 'lemma feature 

look up' mechanism—another gr-noun in the subject phrase having also gender specified 

at the lemma level would be a candidate to provide gender for the adjective and could 

therefore interfere with normal agreement, giving rise to an error. But, for an attractor se-

noun, the only way to interfere with agreement in the GR-SE condition would be if the 

wrong mechanism—a copying mechanism—is called for to establish the gender of the 

adjeaive and a se-noun's syntactic features are sought for this purpose. 

The problem with the account proposed above is that it only partially fits the 

results of Experiment 1 since it would predict, apart from the interaction of head and 

attractor gender types found, significant differences between gender agreement errors in 

the two different conditions with the same gender type head, (SE-SE vs: SE-GR, and GR-

GR GR-SE). But no significant differences were found. The failure to find such an 

effect could be attributed, however, to a lack of statistical power, while the overall pattern 

of results is compatible with this Agreement Type account but is not compatible with 

either the Feature Type Hypothesis put forward in Experiment 1 or the Maximal Input 

Hypothesis of Vigliocco and Franck (1999). That is, the conditions where the attractor is 

•* At least in the items analysis (Fi(l, 47)=3.1, pF.OS; F2CI, 23)=5.3, p<.05). 
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a different gender type noun than the head elicit fewer errors than the corresponding 

conditions where both nouns have the same gender type—i.e., GR-SE elicits fewer errors 

than GR-GR, and SE-GR elicits fewer errors than SE-SE, while the Feature Type 

Hypothesis would predict GR-GR to elicit fewer errors dian GR-SE, and the Maximal 

Input Hypothesis would predict no differences due to different attractor types. 

Vigliocco and Franck (1999) also consider two agreement types—a feature 

unification mechanism that can process agreement for se-nouns only, and another 

mechanism (which they do not specify but could be feature copying) that would process 

agreement for gr-nouns. Looking at this approach fi-om the point of view of possible 

interference fi'om an attractor (although the authors themselves do not consider the 

possibility of an attractor gender type effect), for head se-nouns, a greater number of 

errors would be expected when the attractor noun is also a se-noun and can also offer 

gender features for agreement at a conceptual level. However, since the features for both 

se- and gr-nouns during grammatical encoding are assumed to be equivalent, there is no 

reason for the GR-SE condition to elicit fewer errors than the GR-GR condition when the 

non-conceptual route is used. It is true that the difference between GR-SE and GR-GR 

conditions did not yield a significant effect, but this is probably due to a lack of statistical 

power. And, in any case, a critical prediction of this approach, as mentioned elsewhere in 

the exposition of Experiment 1, is that the GR-SE condition should elicit significantly 

more errors than the SE-SE condition, which is very clearly not the case. 

Although the other two experiments were not specifically designed to find a 

gender type effect, their results are also relevant on this point 
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The results of Experiment 3 confirm the finding of a gender type effect. This 

experiment shows a different pattern of errors across conditions for preambles containing 

se-nouns v^. those containing gr-nouns in accordance with what would be expected if the 

morphophonology of these two types of gender is different and processed at different 

levels during language production. 

On the other hand, no difference in pattern of errors was found in Experiment 2 

for preambles containing se- or gr-nouns. This experiment was designed to test the 

relationship between gender and number agreement, which were found to be independent 

processes, since number agreement errors in the adjective due to mismatching number 

features in the attractor were not accompanied by gender agreement errors due to 

nusmatching gender features in the same attractor. But, in this case, the similarity in the 

pattern of errors for both types of preambles only means that number agreement is 

independent of gender agreement for both types of gender, which is not surprising. What 

does seem to differ for the two types of genders in Experiment 2 is the total number of 

errors, with more errors appearing for preambles with gr-nouns than for preambles with 

se-nouns. But, since the two groups of items were completely different for the two types 

of genders, we cannot know for certain what the difference in error rate is due to. A 

replication with a different item set would be needed. However, fewer errors for 

preambles with se-nouns is compatible with the results of Experiment 1, although the 

pairwise comparison between the equivalent conditions in Experiment 1 did not yield a 

significant result. 
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The Congruencv Effect 

A gender congruency effect—a difference between gender matched and gender 

mismatched sentences—was found in both experiments (Experiment 1 and Experiment 

2) where gender matched and mismatched conditions where used, and for gr- as well as 

se-nouns. Such an effect is perfectly in accordance with results for subject-verb number 

agreement where a number congruency effect is consistently found, especially when the 

attractor is plural and the head is singular. This effect is believed to be the result of the 

number feature from the attractor noun being erroneously transferred to the verb. 

In the case of gender, the congruency effect derives from the fact that more errors 

appear when the head and the attractor noun differ in gender. It has been hypothesized 

here that only se-nouns have syntactic gender features that can be copied, while gr-nouns 

possess inherent gender or lemma gender features, which means that only for the former 

would the account offered for the number congruency effect work. 

For the congruency effect in preambles with gr-nouns, however, even if they are 

not believed to have syntactic gender features like se-nouns or plural nouns have, a 

similar account could be proposed. Whatever the mechanism is for establishing 

agreement between the head gr-noun and a predicative adjective, it could sometimes 

confuse the noun from which the gender is to be taken as source of the agreement. It has 

been proposed above that a sort of lemma-features look up mechanism could be 

responsible for gender agreement when gr-nouns are involved, since they are believed 

not to have the type of features—syntactic features—that could be copied and transferred 
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to the predicate. In this case, given that the subject NP contains two nouns in close 

proximity, the 'look up' could look up the wrong one, resulting in a gender error. 

The Gender Effect 

A gender effect, a difference between masculine and feminine genders, was 

found in Experiment 3 and also in some of the response categories in Experiment 2. 

while this effect was absent in Experiment I. 

The masculine gender has been considered the default gender in theoretical 

accounts (Harris, 1991), since it is the gender chosen in cases where there was no 

previous gender representation—neologisms, loan nouns, and nominalization of 

genderless grammatical categories (prepositions, adverbs, etc.). However, from a 

psycholinguistic perspective, a difference between the genders was not necessarily 

expected, since both genders can be thought to be specified (as opposed to having one 

gender left unspecified—the default—and the other marked), .-^nd in fact, no asymmetry 

in gender marking was found in at least two empirical smdies on gender in Italian 

(Vigliocco and Franck, 1999), and Spanish (Igoa et al., 1999). as well as in the analysis 

of spontaneous speech errors in Spanish (Igoaet al.. 1999); although it has been reported 

for French (Vigliocco and Franck, 1999). 

Following previous results, thus, no effect of gender was predicted for the 

experiments reported here in Spanish. As expected. Experiment I did not show such an 

effect, but, unexpectedly. Experiments 2 and 3 did. 
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In Experiment 2, the effect appears in the correct response category where fewer 

correct responses were found for feminine items for preambles both with se- and with 

gr-nouns. In Experiment 3, the effect surfaces for both types of preambles in the 

agreement error category as well as in the correct response category, again with more 

errors and fewer correct responses for feminine items. 

This result is puzzling because it is in disagreement with other experimental 

results. 

Furthermore, the direction of the asymmetry is opposite to that found in studies 

of number agreement with respect to the default number. A default number head— 

singular—is associated with more errors, while a default gender head—masculine—is 

associated with fewer errors. This is because the default number is unmarked, but the 

default gender does not seem to be unmarked. In experiments of subject-verb number 

agreement (e.g.. Bock and Miller, 1991). it is preambles with the default number on the 

head, singular, that elicit the most errors. This is because the head, by being unmarked, 

is more vulnerable to interference by a number marked attractor. In the case of gender, 

however, it is the gender that is not considered default—feminine—that elicits the most 

errors and fewer correct responses. This implies that masculine gender is not default by 

being unmarked, but rather the default stams derives from the fact that masculine gender 

is applied to new nouns, that masculine agreement is more common than feminine 

agreement, and, furthermore, that masculine agreement is the agreement choice in 

unclear or mixed cases (i.e., when the subject is unspeciHc and is left unmentioned, as in 

"/ue azaroso" ("it was hazardous-masc", where 'it' can be the adventure, the day, etc.), 
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or there are two head nouns with different genders, as in "el barberoy su mujer parecUm 

enojados" ("the-masc barber-masc and his wife-fern looked angry-masc,pl")). Therefore, 

what may be happening in these cases where a gender effect was found is not so much 

the result of having asymmetrically marked genders, as of speakers' tendency to impose 

masculine agreement whenever in doubt. 

This same error pattern with respect to what would be considered the default 

gender was found by Vigliocco and Franck (1999) in their experiment in French. They 

attribute the increased number of errors for feminine items to a tendency to use the 

masculine form of the adjective, which they consider the default form, and not to 

differences in the properties of the nouns themselves with respect to being specified for 

gender. 

If the difference between the two genders affects agreement with the adjective 

rather than establishing an asymmetry in markedness between the nouns, this would 

explain why Igoa et al. (1999) did not find the effect in their experiment in Spanish, since 

they do not look at agreement but just at the representation of gender for nouns. 

But why is this effect so variable? And why was it not found in Italian? One 

possibility is that the effect is a small one and will only be found when the number of 

errors is big enough; it is possible that, in some experiments, the effect was not found 

because of a floor effect. This explanation is supported by the fact that the number of 

errors in Experiment 3 (133 and 149 for items with gr- and se-nouns respectively), where 

the effect is stronger, is considerably greater than in the other two experiments, and in 

Experiment 2 (88 errors), whm the effect appears for correct responses but not for 
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agreement errors, the number of errors is still larger than in Experiment 1 (68 errors). If 

so, a trend should at least appear in the results from the experiments where the effect is 

not statistically significant. Indeed, such a trend can be said to exist in Experiment 2, 

where the number of gender errors for masculine items is 36 versus 52 for feminine 

items; but such a trend is very small in Experiment 1 (with 32 gender errors for 

masculine items versus 36 for feminine items). Also, in the Italian experiments of 

Vigiiocco and Franck (1999), the total number of errors is smaller than in the Spanish 

experiments here and smaller for masculine than for feminine items (21 errors in 

masculine items versus 30 in feminine items in their first Italian experiment, and 28 

versus 32 in the second). Furthermore, in their second French experiment, where fewer 

errors were elicited (IS in masculine items and 27 in feminine items), they also failed to 

replicate the gender effect found in the previous French experiment (16 in masculine 

items versus 40 in feminine items). 

In sum, the gender effect that appears inconsistently does not seem to be a 

reflection of an asymmetry in gender marking for masculine and feminine nouns, but 

rather the result of speakers' tendency to use the masculine form of the adjective, and it 

also seems to be a marginal effect, only detectable when the number of errors is relatively 

large, at least in Spanish. 
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The Morphological Effect 

This is the effect found on the number of gender agreement errors when the 

morphological regularity of the head and attractor nouns was manipulated (see Table 

0.1). 

This effect was expected in Experiment 3, if at all, for those nouns believed to be 

morphologically complex, that is, for se-nouns. And Experiment 3 did yield an effect of 

morphophonology for se-nouns only. 

Curiously, the pattern of errors for se-nouns in Experiment 3 is compatible with 

the Feature Type Hypothesis proposed for Experiment I. This might mean that the 

difference between regular and irregular se-nouns is one of strength of features or of how 

these features are represented. Irregular se-nouns (e.g., 'eUla huesped', 'the-masc/the-fem 

host') resemble regular se-nouns in that, for both, the gender must be determined by the 

speaker; that is, for both, the lexical entry must be gender neutral or genderless. The 

difference is that irregular se-nouns are actually morphologically simple, like gr-nouns, 

but, since they do not have inherent gender or lemma gender features, the 'look up' 

agreement mechanism postulated earlier for establishing the gender in the predicative 

adjective could not operate successfully. The conceptual content must determine the 

gender of these irregular se-nouns so that agreement with determiners and adjectives can 

be established. It is possible that some abstract features are added to the noun by the 

speaker, which would then be transferred to the targets of the agreement in the same way 

that the morphological gender features of regular se-nouns are. These gender features 

would also be less marked or weaker in some sense, since they do not specify a gender 
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morpheme, and would, therefore, be less likely to elicit attraction errors when in attractor. 

position, and more sensitive to error when in head position. This is what is found for 

feminine nouns, at least. 

Masculine nouns would be expected to show the same effect, but they do not. 

The only likely explanation for the lack of morphological effects for masculine se-nouns 

would be lack of statistical power to reveal them. This explanation was offered in the 

discussion of Experiment 3 and is compatible with the fact that many fewer errors were 

found for masculine than for feminine items. 

Gender and Number A2reement 

One of the purposes of Experiment 2 was to find out the degree of independence 

between these two different agreement relations. If the different features of a noun are 

treated as a bundle for the purpose of agreement between two given elements such as 

subject head and predicative adjective, one would have expected agreement errors to be 

combined errors, involving gender and number. But there were hardly any combined 

errors of this sort—most of the errors involved either number or gender alone. This 

means that gender and number are independent of each other, and that gender agreement 

is carried out independently of number agreement, even when the two agreement 

relations affect the same sentential elements. 

This result is compatible with analyses of spontaneous speech errors and 

empirical resuhs by Igoa et al. (1999), who also found that the two prop«ties behaved 

independently. 
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That the effect is found both for gr- as well as for se-nouns is not necessarily 

surprising. The gender specification of gr-nouns, as already discussed, is supposed to be 

different from that of se-nouns and different from that of number, in the sense that no 

syntactic features are involved. It has even been proposed here (see above) that a 

different sort of agreement mechanism from that for semantic gender or number applies 

for gender of gr-nouns. In this case, of course, it is to be expected that the gender of gr-

nouns would behave independently from number. 

The gender of se-nouns, on the other hand, is more similar to number, and it 

could have been expected to be linked to number, as reflected in some linguistic theories, 

like that of Di Domenico (199S). She postulates that the semantic gender and number are 

very strongly associated and even share a position in the syntactic tree. In contrast, 

Picallo (1991) considers the two types of features to be independent. The empirical 

results reported here seem to offer support for the latter rather than the former analysis. 

A point to bear in mind, however, is that the analysis of Di Domenico is based 

mainly on Italian, while the one of Picallo is based mainly on Catalan, although both are 

claimed to apply to Spanish. Since Italian, on the one hand, and Spanish and Calatan, on 

the other, differ morphologically in the sense that gender and number share a morpheme 

in Italian but are realized by different morphemes in Spanish, it is possible that the degree 

of independence of the two is indeed different in the two languages. It would be 

interesting in this respect to conduct the same experiment in Italian. 
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Number Agreement with Verb and Adjective 

The other issue under study in Experiment 2 was about the degree of dependence 

of the same agreement relation—number agreement—^with different sentential elements. 

It was found to be high; that is, whenever a number agreement error appeared in one of 

the targets of the agreement relation—e.g., the verb, a number agreement error would 

appear also in the other target of the agreement relation—e.g., the adjective. The 

implication is that the same agreement mechanism is responsible for determining the 

number features in both targets. 

This result is very well compatible with a copying account of agreement, where 

the number features would be copied onto the verb phrase and, from there, both onto the 

verb node and the node for the predicative adjective, as opposed to the possibility that 

there is one process of agreement establishing the number of the verb with respect to the 

subject head, and another independent process establishing the number of the adjective 

also with respect to the number of the head. 

The result seems in principle not so easily accommodated by a unification 

account of agreement, since the implication of such an account is that features are 

retrieved independently for each term of the agreement relation, which in turn predicts 

that the agreement relation for different targets is independent. Alternatively, although it 

is unclear how an agreement error would take place within the unification framework, it 

could be that an agreement error in only one of the terms of the number agreement 

relation would cause the processor to detect an inconsistency and correct it; that is, the 
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fact that the verb and the predicative adjective do not match in number could be a reason 

for merging of these two sentential elements to fail, while if both have the same number, 

whether in agreement with the head or with the attractor, this subprocess of merging verb 

and adjective could proceed without problem. In this case, only combined errors would 

be expected, since a single error in either the verb or the adjective alone would prevent 

merging from occurring. But the likelihood of these combined errors, by virtue of being a 

combination of two independent errors occurring—one affecting the adjective, and one 

affecting the verb, should be very low. In fact the proportion of number agreement errors 

in both the verb and the adjective (3.3%) is quite lower than that found in the verb only in 

other experiments (25% and 22% in Spanish (Anton-Mendez, 1996, and Vigliocco, 

Butterworth, and Garrett, 1996, respectively), around 12% in English (Bock and Miller, 

1991)). 

The conclusion is, therefore, that both types of agreement mechanism— 

unification and feature copying—proposed in the literature would be able to account for 

the results of Experiment 3 with respect to number concord between subjea head and 

verb and adjective. But it should be borne in mind that the compatibility of the results 

with the unification account is based on a comparison of error rates across different 

experiments, which may not be valid. 

Linguistic Theories of Gender 

It has been said above and in the discussion of Experiment 2, that Picallo's 

(1991) proposal of how gender is represented is more in concordance with the results of 
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that experiment than that of Di Domenico's (199S). This is because, in Picalio's analysis,, 

gender is represented syntactically apart from number in its own GenP, while Di 

Domenico supposes that semantic gender shares syntactic position Avith number under 

NumP, but the results of Experiment 2 indicate that number and gender are independent. 

However, other results reported here are more compatible with Di Domenico's 

than with Picallo's analysis. Another difference between the two is that Di Domenico 

makes a distinction between two types of nouns with two different types of gender—a 

distinction that is absent in Picallo's analysis. And, in fact, since a difference has been 

found between the two types of gender, it seems that Di Domenico's analysis is in this 

sense a better approximation to the psychoiinguistic treatment of gender as reflected in 

the results of the experiments reported in this dissertation. 

Consequently, a combination of the two analyses would seem the optimal 

solution to acconmiodate all the results. This new analysis should share with Picallo's the 

characteristic of having gender and number independently represented, and should share 

with Di Domenico's the charaaeristic of making a distinction between two types of 

gender. The resulting syntactic analysis, thus, would present a GenP headed by gender 

features and independent of NumP only for se-nouns (see Fig. 0.1), with the gender of gr-

nouns sharing syntactic position with the noun at the head of NP (see Fig. 0.2). 

It may even be that these phrases—^NumP and GenP—are linked to the 

morphology and the presence of semantically meaningful properties of nouns determined 

by the speaker at a conceptual level. The consequence of this would be that NumP would 

only be present for plural nouns, which are both morphologically complex with respect to 
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number and containing number features, as opposed to singular nouns which are. 

hypothesized to not posses number features. The difference between syntactic trees for 

singular and plural nouns would explain the effect of number congruency in the category 

of gender agreement errors in the adjective in Experiment 2. 

Assuming a copying mechanism of agreement, gender features of an attractor 

would be more likely to be erroneously copied and transferred to the predicative 

adjective when there is no NumP above the GenP—^when gender is the last morpheme in 

the make up of a noun, as has been found to be the case in the results of Experiment 2. 

But more work would be needed to ensure that such an approach linking 

morphology and the shape of the syntactic tree can be maintained. 

Models of Language Production 

Let us review both how agreement is handled and how the results in the 

experiments reported here can—or cannot—be accommodated by the different models of 

language production. 

There are two critical results to be explained. The first one is the effect of gender 

type (granunatical vs. semantic) that has been confirmed by the results of the three 

experiments reported here. A statistically significant difference between preambles with 

se- and gr-nouns as heads was found in Experiment I; the pattern of results was different 

for gr- and se-nouns in Experiment 3; and a difference between the two types of nouns 

appears in Experiment 2 with respect to total number of errors. It can be concluded, thus, 

that there is a difference between se- and gr-nouns and this difference must be related to 



124 

the fact that the gender of se-nouns is semantically based while the gender of gr-nouns is 

not, since this is initially the only difference between these two types of gender—a 

difference that also has morphological consequences. However, the nature of that 

difference is not altogether clear since the results of the experiment designed to find this 

out (Experiment 1) are not conclusive and do not fit any of the theories proposed (but see 

discussion above for an alternative explanation). 

The second critical result that theories of language production would have to 

contend with is the effect of morphophonology found in Experiment 3 for se-nouns only. 

In a modular model such as the one considered in Bock and Levelt's paper 

(1994), agreement, a morphological relation reflected in closed class elements, is 

supposed to be handled very early during sentence processing—at the functional level, 

while the inflectional properties that actually mark the agreement relation are ultimately 

added at the positional level (see Fig. 0.4). The features are specified as part of the 

sentence frame for the source of the agreement relation and will be inherited by the target 

of the agreement. This mechanism is meant to apply for subject-verb number agreement, 

where the number features of the subject noun are determined by the speaker at the 

message level; but they also assume that the same mechanism will apply for other pieces 

of inflection determined not at the message level but by the lexical requirements of a 

particular lexical item. Thus, according to these authors, both types of gender—the one 

with semantic import and the one that is just an arbitrary lexical property—^would trigger 

the same mechanism for the establishment of agreement, which is not in accordance with 

the gender type effects found in the experiments reported in this dissertation. 
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But one can look at it in a slightly different way (still following the modular 

model assumed by Bock and Levelt) and predict a very early difference during 

processing between the two gender types, since only semantic gender (the only one that 

can be really morphologically marked) is processed as a bound closed class element and 

thus participates in the formation of the syntactic firame (see Figs. 3.2 and 3.3), while 

grammatical gender does not. The consequence of this is that, as proposed earlier in this 

General Discussion, only se-nouns carry syntactic gender features that must be 

represented in the syntactic tree allowing for an agreement mechanism that transfers 

these features from source to target. Gr-nouns, on the contrary, do not possess syntactic 

features, but rather inherent gender in the form of lemma features, which does not 

participate in the formation of the syntactic frame, and the gender agreement processes 

for this type of nouns must be of a different kind. Thus the semantic difference between 

the two types of nouns being one that affects syntactic processing, would be expeaed to 

also affect error rates differentially. 

Thus, a modular model of language production can account for the results 

relating to a difference in gender types. But what about the morphophonological results 

in Experiment 3? The results of Experiment 3 indicate, firstly, that there is a 

morphophonological difference between gr- and se-nouns. Furthermore, the form 

regularity of gr-nouns (see Table 0.1 for examples), which are considered to be 

morphologically simple and lack morphological gender (Harris, 1991; Elias-Cintron, 

1995; Igoa et al., 1999), does not appear to have an effect on the number of attraction 

errors. This is perfectly in accordance with predictions of modular models of language 
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production, since the difference between regular and irregular gr-nouns is believed to be 

a phonological one, and phonology is processed after agreement has been established. 

Lastly, the form regularity of se-nouns (Table O.l) does have an effect on gender 

agreement errors. Since the regularity of se-nouns is thought to be a morphological 

property, it may seem initially that such an effect is incompatible with a strictly modular 

model where morphology is postulated to be processed later than agreement. However, 

as mentioned above, the implication of the modular model appearing in Bock and Levelt 

(1994) seems to be that morphology determines the shape of the syntactic tree, and, 

therefore, it must start being processed at a much earlier stage—actually earlier than the 

stage at which agreement is processed. The point is that only syntactic manipulations 

could have an effect on agreement errors in a modular model, while form manipulations 

could not; therefore, for morphology to aSect error rates as it was found to do in 

Experiment 3, it must be a syntactic property, rather than a form property of the word, 

and be processed as such during syntactic fi'ame building. If morphology is processed 

early during sentence production as the modular model considered here (Fig. 0.4), it is 

not surprising that only nouns for which regularity differences are a reflection of 

morphological differences, such as se-nouns (but not gr-nouns), show a regularity effect 

on gender attraction errors; that is, for se-nouns the difference between regular and 

irregular nouns is equivalent to a difference between morphologically complex and 

morphologically simple nouns while, for gr-nouns, the difference is one related to 

phonological properties of words. 
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Models of language production that allow feed-back between levels of processing 

can easily accommodate a morphological effect. In these models, information processing 

at any one level is susceptible to the effects of information processing at any other level. 

Therefore, gender agreement processing is expected to be influenced by morphological 

properties of words having to do with their gender. However, by the same logic, gender 

agreement should have been influenced by phonological regularities related to gender, 

but this was not the case. 

With respect to the gender type effect, feed-back would explain why head 

se-nouns are less prone to error than gr-nouns since their gender is specified at two 

levels, which would make it more salient and less likely to be mistaken. However, for the 

same reason, se-nouns should also tend to elicit more errors when in attractor position, 

since their gender is active at two levels and would be more marked than that of gr-

nouns. But, this is not the case. 

Vigliocco and Franck (1999) take yet a different approach to ^eement 

implementation by adopting De Sniedt's (1990) model of sentence production where 

agreement is achieved by unification of features. This implies that the message level has 

a greater influence on syntactic processes than that assumed by modular models such as 

Garretfs (1982), resembling interactive models in this respect. Indeed, it is this influence 

of the message level that provides maximal input in the Maximal Input Hypothesis. 

However, unification is a mechanism that can be as readily accommodated by strictly 

modular models of language production as by interactive models that allow feed-back 

between levels. In any case, a mechanism that allows message level information to 
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influence agreement directly would, like a model allowing feed-back between the 

grammatical and message levels, easily account for the effect of head gender type, with 

se-nouns being less likely to participate in an error, because information at a message 

level has a greater influence on grammatical processing in general and syntactic 

agreement in particular, and se-nouns possess gender at that level, in contrast with gr-

nouns. But again, a unification account of agreement would also predict that attractor 

se-nouns could elicit more errors, for the same reason—because they present gender at 

the message level, and this level is considered to affect the process of syntactic 

agreement. This is contrary to what was found here. Alternatively, Vigliocco and Franck 

(1999) do not consider that attractor gender type should have an effect on errors within 

the unification account of agreement, but the significant interaction between head and 

attractor gender type found in Experiment 1 proves that it does. 

The other effects found in the different experiments are not critical in 

distinguishing the two approaches to language production. The congruency effect would 

have been predicted by any model that allows for the possibility of a second noun in the 

subject phrase to interfere with normal agreement. The feature unification approach to 

agreement is the only one that does not offer an explicit account of how an attractor noun 

could interfere with normal agreement. In this approach, an error must always occur 

when the predicative adjective takes the wrong specification from the message level, 

likely because more than one noun is present Then, there are two possibilities. The fist 

one is that, at the point where the two subtrees are merged, the mismatch in features 
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between the subject and the adjective is not detected. The second one would be that the 

subject phrase presents also the wrong gender specification, having come somehow from 

the attraaor noun instead of the head noun, in which case no mismatch of features will 

occur when merging takes place. In any case, given that attraction errors can occur, even 

for the unification account, a congruency effect would be expected. 

The gender effect can be equally accommodated by either model, since it 

depends on the existence of a default noun gender or a default adjective gender, and both 

models incorporate a default/marked distinction. 

Finally, considering the efTects found in Experiment 2, whether gender and 

number are independent of each other or not, both models seem equally able to 

incorporate this resuh as well as the fact that number agreement between one source and 

two targets seems to be established by the same mechanism. Gender and number could 

be copied independently in a modular model, they should be independently represented 

and activated in an interactive activation model, and whether there is feed-back between 

levels of processing does not seem to have any bearing on this effect since only one level 

is involved or, in any case, gender and number are also independent at the message level. 

As to the dependence between number agreement between subject and verb and subject 

and adjective, the copying of a single feature only once from subject to predicate is a 

perfectly reasonable solution for the agreement mechanism within a modular model; it is 

also to be expected that, if agreement is dependent on an activated feature in an 

interactive activation model, the same activated feature of the source would be 



130 

considered for agreement with two different targets. And, again, feed-back between 

levels of processing does not seem to have any bearing on the explanation of this result. 

Considering all that has been reviewed above, a strictly modular model of 

language production with a copying account of agreement seems to be better able to 

accommodate the present results, since the clear lack of a phonological effect is 

incompatible with interactive or feed-back allowing models, and a unification account of 

agreement seems to fail to explain the attractor gender type effect. 

A Theoretical Summary 

I would like to draw here the theoretical picture that emerges from the different 

proposals made to account for the results of the experiments. This picture relies on 

modular models of language production and a copying mechanism of agreement. 

First, a distinction should be made between grammatical and semantic gender. 

Granmiatical gender is inherent to the noun, appears syntaaically with the noun under 

the N node in an NP, and is not determined by syntactic features, but by lemma features. 

Agreement with a gr-noun, given that there are no syntactic features to be copied, must 

depend on a different mechanism than feature copying. It has been speculated that it 

could be a mechanism for look up of lemma features, that is, at the time of processing the 

gender of the agreement target, the lexical entry of the source noun would need to be 

accessed and its gender looked up, which is the only way the gender of these nouns can 

be assessed. 
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Semantic gender is, like number, determined by syntactic features. These gender 

features, which can be either masculine or feminine, head their own syntactic projection, 

called GenP. Agreement is, then, established by a mechanism of feature copying from 

this phrase within the MP to the predicative adjective. 

Irregular se-nouns also contain syntactic gender features, but, since they are 

morphologically simple, their NPs would not have a GenP. The gender features for these 

nouns must be abstract as opposed to having morphological realization, and probably 

appear attached to the N node of the NP. 

The conclusion is that morphology plays a very big role In sentence production; It 

influences the shape of the syntactic tree at a very early stage in language production, and 

it determines what type of mechanism can be used for the establishment of agreement 

relations. 
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APPENDK A: Tables 

REFERENT 
ANIMACY 

GENDER 
TYPE 

MORPHO
PHONOLOGY 

EXAMPLE 

Inanimate nouns grammatical 

regular venta 
(irm-fem) 

Inanimate nouns grammatical 
irregular 

puente 
(helmet-masc) 
dia 
(day-masc) 

Animate nouns 

grammatical 

regular victima 
(victim-fem) 

Animate nouns 

grammatical 
irregular 

alacran 
(scorpion-masc) 
espiritu 
(spirit-masc) 

Animate nouns 
semantic (paired) 

regular dueHa 
(owner-fem) 

Animate nouns 
semantic (paired) 

irregular huesped 
(host-fem/masc) 

Animate nouns 

semantic (not paired) 
regular vaca 

(cow-fem) 

Animate nouns 

semantic (not paired) 
irregular hombre 

(man-masc) 

TABLE 0.1. Descriptive classification of Spanish nouns depending on the type of 
referent, the gender type, and the morphophonology. 
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MORPHOLOGY GROUP AMMACY EXAMPLE 

Regular 

inner core 
animate 

duefia 
(owner-fem) 
vaca 
(cow-fem) 
victima 
(victim-fem) 

Regular 

inner core 

inanimate venta 
(inn-fem) Regular 

outer core 
animate 

paciente 
(patient-masc/fem) 
hombre 
(man-masc) 
alacran 
(scorpion-masc) 

Regular 

outer core 

inanimate puente 
(helmet-masc) 

Irregular residue 
animate espiritu 

(spirit-masc) Irregular residue 
inanimate dia 

(day-masc) 

TABLE 0.2. Classification of Spanish nouns according to Harris (1991) depending on 
the morphology, the declensional group, and the type of referent. 
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NOUN TYPE FEATURES EXAMPLE 
A {+M.+R,+S} duefki 

(owner-fern) 
B {-H+R,+S} huesped 

(host-masc/fem) 

C {-H-R,+S} 
victima 
(victim-fern) 
alacrtm 
(scorpion-masc) 

D {-H-R,-S} 

vaca 
(cow-fern) 
hombre 
(man-masc) 
espiritu 
(spirit-masc) 
venta 
(inn-fem) 
puente 
(helmet-masc) 
dia 
(day-masc) 

TABLE 0.3. Classification of Spanish nouns according to Elias-Cintron (1995) 
depending on the level at which gender features are present. 
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ITEM DISPLAY SUBJECT RESPONSE 

2nd 

MASC DORMIDO El enfermo con el ciiujano EI enfermo con el cirujano estd 

SE- DORMIDA dormido 

SE-

MA 

(Asleep) (The-masc sick-man-masc 
with the-masc surgeon-
masc) 

(The-masc sick-man-masc with 
the-masc surgeon-masc is 
asleep-masc) 

TABLE 1.1. Method in Experiment I. 
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EXAMPLE 

CO El enfermo con la cirujana estd dormido 

(The-masc sick-man-masc with the-fem surgeon-fern is asleep-masc) 
GA El enfermo con la cirujana estd dormida 

(The-masc sick-man-masc with the-fem surgeon-fem is asleep-fem) 
U El enfermo con la cirujana estd triste 

(The-masc sick-man-masc with the-fem surgeon-fem is sad) 
CH El enfermo con el cirujano estd dormido 

(The-masc sick-man-masc with the-masc surgeon-masc is asleep-masc) 
MI El enfermo dormido con la cirujana 

(The-masc sick-man-masc asleep-masc with the-fem surgeon-fem) 

TABLE 1.2. Examples of possible responses in Experiment 1 for the different coding 
categories. 
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CO GA U CH MI 
MA 124 0 2 0 18 

SE-SE MS 118 6 0 0 20 
M MA 127 2 0 0 15 
A SE-GR MS 128 6 0 I 9 
S MA 135 3 1 0 5 
C GR-GR MS 128 8 0 0 8 

MA 130 2 1 0 11 
GR-SE MS 129 5 1 0 9 

MA 123 3 0 0 18 
SE-SE MS 117 7 2 0 18 

MA 134 0 1 0 9 
F SE-GR MS 125 2 0 0 17 
E MA 134 2 0 1 7 
M GR-GR MS 124 13 0 0 7 

MA 136 1 0 1 6 
GR-SE MS 125 8 2 0 9 

TOTALS 2037 68 10 3 186 

TABLE 1.3. Results of Experiment 1. Total number of responses in each category 
according to head gender, gender type condition, and congruency between the genders 
of the two nouns in the preamble. Total number of responses: 2304. Number of 
responses per condition; 144. 
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CO GA U CH MI 

247 3 2 0 36 
MA 

SE-SE 85.6% 1.0% 0.7% 0.0% 12.5% 
235 13 2 0 38 

MS 
81.6% 4.5% 0.7% 0.0% 13.2% 
261 2 1 0 24 

MA 
SE-GR 90.6% 0.7% 0.4% 0.0% 8.3% 

253 8 0 1 26 
MS 

87.9% 2.8% 0.0% 0.4% 9.0% 
269 5 1 1 12 

MA 
GR-GR 93.4% 1.7% 0.4% 0.4% 4.2% 

252 21 0 0 15 
MS 

87.5% 7.3% 0.0% 0.0% 5.2% 
266 3 I 1 17 

MA 
GR-SE 92.4% 1.0% 0.4% 0.4% 5.9% 

254 13 3 0 18 
MS 

88.2% 4.5% 1.0% 0.0% 6.3% 
2037 68 10 3 186 

TOTALS 
88.4% 3.0% 0.4% 0.1% 8.1% 

TABLE 1.4. Results of Experiment 1 collapsed across genders. Total number of 
responses in each category according to gender type condition, and congruency 
between the genders of the two nouns in the preamble. Percentages with respect to the 
total number of responses in each condition are also given. Total number of responses; 
2304. Number of responses per condition; 288. 
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MEAN 

SE-SE 

MA 5.69 

SE-SE MS 5.80 

SE-GR 

MA 5.44 

SE-GR MS 6.01 

GR-GR 

MA 5.82 

GR-GR MS 5.89 

GR-SE 

MA 5.67 

GR-SE MS 5.85 

TABLE 1.5. Results of Plausibility Test. Means of plausibility scores for each 
condition. 
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ITEM DISPLAY SUBJECT RESPONSE 

2nd 

MASC ALEJAD- El terreno del establo El terrene del establo esta 

G/MA- alejado 

N/MA (REMOTE-) (The-masc,sg lot-masc,sg 
of-the-masc,sg stable-
masc,sg) 

(The-masc,sg lot-masc,sg of-the-
masc,sg stable-masc,sg is 
remote-masc,sg) 

TABLE 2.1. Method in Experiment 2. 
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EXAMPLE 

CO La vista de los puertos es bonita 

(The-fem,S8 view-fem,sg of the-masc,pl ports-masc,pl is pretty-fem,sg) 
GenAdj La vista de los puertos es bonito 

(The-fem,sg view-fem,sg of the-masc,pl ports-masc,pl is-sg pretty-
masc,sg) 

Gen&Num 

Adj 

La vista de los puertos es bonitos 

(The-fem,sg view-fem,sg of the-masc,pl ports-masc,pl is-sg pretty-
masc,pl) 

Gen&Num 

Adj&Verb 

La vista de los puertos son bonitos 

(The-fem,sg view-fem,sg of the-masc,pl ports-masc,pl are-pl pretty-
masc,pl) 

Num 

Adj&Verb 

La vista de los puertos son bonitas 

(The-fem,sg view-fem,sg of the-masc,pl ports-masc,pl are-pl pretty-
fem,pl) 

NumAdj La vista de los puertos es bonitas 

(The-fem,sg view-fem,sg of the-masc,pl ports-masc,pl is-sg pretty-
fem,pl) 

Num Verb La vista de los puertos son bonita 

(The-fem,sg view-fem,sg of the-masc,pl ports-masc,pl are-pl pretty-
fem,SR) 

U La vista de los puertos es agradable 

(The-fem,sg view-fem,sg of the-masc,pl ports-masc,pl is-sg s^eeable-sg) 
CH La vista de las puertas es bonita 

(The-fem,sg view-fem,sg ofthe-fem,pl doors-fem,pl is-sg pretty-fem,sg) 
MI La vista (k los puertos encanta 

(The-fem,sR view-fem,sg of the-masc,pl ports-masc,pl charms-sg) 

TABLE 2.2. Examples of possible responses in Experiment 2 for the different coding 
categories. 
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CO Gen 
Adj 

Gen& 
Num 
Adj 

Gen& 
Num 

Adj& 
Verb 

Num 
Adj& 
Verb 

Num 
Adj 

Num 
Verb 

u CH MI 

G/ 

N/ 
MA 

118 

92.2% 

I 

0.8% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

9 

7.0% 

M 
A 

MA N/ 
MS 

111 

86.7% 

1 

0.8% 

0 

0.0% 

1 

0.8% 

2 

1.6% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

2 

1.6% 

11 

8.6% 
S 
C 

G/ 

N/ 
MA 

109 

85.2% 

14 

10.1% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

1 

0.8% 

0 

0.0% 

4 

3.1% 
MS N/ 

MS 
110 

85.9% 

6 

4.7% 

0 

0.0% 

0 

0.0% 

3 

2.3% 

0 

0.0% 

0 

0.0% 

I 

0.8% 

0 

0.0% 

8 

6.3% 

G/ 

N/ 
MA 

111 

86.7% 

3 

2.3% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

2 

1.6% 

I 

0.8% 

11 

8.6% 

F 

MA N/ 
MS 

97 

75.8% 

3 

2.3% 

0 

0.0% 

0 

0.0% 

9 

7.0% 

2 

1.6% 

0 

0.0% 

2 

1.6% 

2 

1.6% 

13 

10.2% 
E 
M 

0/ 

N/ 
MA 

91 

71.1% 

19 

14.8% 

0 

0.0% 

0 

0.0% 

3 

2.3% 

0 

0.0% 

0 

0.0% 

3 

2.3% 

1 

0.8% 

11 

8.6% 
MS N/ 

MS 
104 

81.3% 

5 

3.9% 

0 

0.0% 

3 

2.3% 

3 

2.3% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

12 

9.4% 

TOTALS 
851 

83.1% 

52 

5.1% 

0 

0.0% 

4 

0.4% 

20 

2.0% 

2 

0.2% 

0 

0.0% 

9 

1.0% 

6 

0.6% 

79 

7.7% 

TABLE 2.3. Results of Experiment 2 for gr-nouns. Total number of responses and 
percentages in each response category for gr-nouns. Total number of responses; 1024. 
Number of responses per condition: 128 
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CO Gen 
Adj 

Gen& 
Num 
Adj 

Gen& 
Num 
Adj& 
Verb 

Num 
Adj& 
Vcib 

Num 
Adj 

Num 
Verb 

u CH MI 

N/ 116 0 0 0 0 0 0 0 2 10 
MA 

GJ 90.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.6% 7.8% 
MA N/ 103 0 0 0 2 0 0 1 2 20 

M MS 
A 80.5% 0.0% 0.0% 0.0% 1.6% 0.0% 0.0% 0.8% 1.6% 15.6% 
S N/ 100 12 0 0 0 0 0 0 0 16 
c MA 

GJ 78.1% 9.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 12.5% 
MS N/ 

MS 
107 2 0 2 4 0 0 0 1 12 

83.6% 1.6% 0.0% 1.6% 3.1% 0.0% 0.0% 0.0% 0.8% 9.4% 
N/ 109 I 0 0 I 0 0 1 1 15 
MA 

a 85.2% 0.8% 0.0% 0.0% 0.8% 0.0% 0.0% 0.8% 0.8% 11.7% 
MA N/ 99 2 0 0 6 0 0 0 3 18 

F MS 
E 77.3% 1.6% 0.0% 0.0% 4.7% 0.0% 0.0% 0.0% 2.3% 14.1% 
M N/ 

MA 
93 13 0 0 0 0 0 3 0 19 

G/ 92.7% 10.2% 0.0% 0.0% 0.0% 0.0% 0.0% 2.3% 0.0% 14.8% 
MS N/ 

MS 
98 6 0 1 1 0 0 1 3 18 

76.6% 4.7% 0.0% 0.8% 0.8% 0.0% 0.0% 0.8% 2.3% 14.1% 
825 36 0 3 14 0 0 6 12 128 

TOTALS 
80.6% 3.5% 0.0% 0.3% 1.4% 0.0% 0.0% 0.6% 1.2% 12.5% 

TABLE 2.4. Results of Experiment 2 for se-nouns. Total number of responses and 
percentages in each response category for se-nouns. Total number of responses: 1024. 
Number ofresponses per condition; 128. 



144 

ITEM DISPLAY SUBJECT RESPONSE 

1- 2na 

SUBJECT RESPONSE 

MASC ANTIGU- El reloj de la plaza El reloj de la plaza es antiguo 

IRG-
(OLD-) (The-masc clock-masc of- (The-masc clock-masc of-the-

RG the-masc square-fem) masc square-fem is old-masc) 

TABLE 3.1. Method in Experiment 3. 
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EXAMPLE 

CO El reloj de la plaza parece antiguo 

(The-masc clock-masc of the-fem square-fem looks old-masc) 
GA El reloj de la plaza parece antigua 

(The-masc clock-masc of the-fem square-fem looks old-fem) 
U El reloj de la plaza parece jragil 

(The-masc clock-masc of the-fem square-fem looks fragile) 
CH El relojero de la plaza parece antiguo 

(The-masc clock-maker-masc of the-fem square-fem looks old-masc) 
MI El reloj de la plaza parece m reloj antiguo 

(The-masc clock-masc of the-fem square-fem looks like an old-masc clock-
masc) 

TABLE 3 .2. Examples of possible responses in Experiment 3 for the different coding 
categories. 
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Gender Head 
Morph. 

Attr. 
Morph. 

CO GA U CH MI 

M 
A 
S 
c 

RG 
RG 

140 

87.5% 

9 

5.6% 

0 

0.0% 

0 

0.0% 

11 

6.9% 

M 
A 
S 
c 

RG 

IRG 
130 

81.3% 

13 

8.1% 

2 

1.3% 

0 

0.0% 

15 

9.4% 
M 
A 
S 
c 

IRG 
RG 

138 

86.3% 

13 

8.1% 

0 

0.0% 

0 

0.0% 

9 

5.6% 

M 
A 
S 
c 

IRG 

IRG 
137 

85.6% 

15 

9.4% 

I 

0.6% 

0 

0.0% 

7 

4.4% 

F 
E 
M 

RG 
RG 

107 

66.9% 

41 

25.6% 

I 

0.6% 

0 

0.0% 

11 

6.9% 

F 
E 
M 

RG 

IRG 
128 

80.0% 

25 

15.6% 

I 

0.6% 

0 

0.0% 

6 

3.8% 
F 
E 
M 

IRG 
RG 

124 

77.5% 

27 

16.9% 

0 

0.0% 

0 

0.0% 

9 

5.6% 

F 
E 
M 

IRG 

IRG 
127 

79.4% 

22 

13.8% 

2 

1.3% 

0 

0.0% 

9 

5.6% 

TOTALS 
1031 

80.6% 

165 

12.9% 

7 

0.6% 

0 

0.0% 

77 

6.0% 

TABLE 3.3. Results of Experiment 3 for gr-nouns. Total number of responses in each 
response category for experimental items with gr-nouns according to gender of the head, 
morphophonology of the head, and morphophonology of the attractor. Percentages with 
respect to the total number of responses in each condition are also given. Total number of 
responses: 1280. Number of responses per condition: 160. 
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Gender Head 
Morph. 

Attr. 
Morph. 

CO GA U CH MI 

RG 
RG 

133 

78.9% 

16 

10.0% 

0 

0.0% 

0 

0.0% 

11 

6.9% 

M 
A 

IRG 
131 

81.9% 

11 

6.9% 

0 

0.0% 

0 

0.0% 

18 

11.3% 
S 
c 

IRG 
RG 

120 

75.0% 

18 

11.3% 

3 

1.9% 

0 

0.0% 

19 

11.9% 

IRG 
130 

81.3% 

14 

8.8% 

3 

1.9% 

0 

0.0% 

13 

8.1% 

RG 
RG 

120 

75.0% 

19 

11.9% 

4 

2.5% 

0 

0.0% 

17 

10.6% 

F 
E 

IRG 
131 

81.9% 

13 

8.1% 

1 

0.6% 

0 
0.0% 

15 

9.4% 
M 

IRG 
RG 

94 

58.8% 

43 

26.7% 

6 

3.8% 

0 

0.0% 

17 

10.6% 
RG 109 29 3 0 19 

68.1% 18.1% 1.9% 0.0% 11.9% 

TOTALS 
968 

1 75.6% 

163 

12.7% 

20 

1.6% 

0 

0.0% 

129 

10.1% 

TABLE 3.4. Results of Experiment 3 for se-nouns. Total number of responses in each 
response category for experimental items with se-nouns according to gender of the head, 
morphophonology of the head, and morphophonology of the attractor. Percentages with 
respect to the total number of responses in each condition are also given. Total number of 
responses: 1280. Number of responses per condition; 160. 
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APPENDDC B: Figures 

DP 

D NumP 

Niim Gen? 

Gen NP 
• 

FIGURE 0.1. Syntactic representation of gender and number according to Picallo (1991). 
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DP 

D NumP 

Num NP 
• I 

N+gender 

FIGURE 0.2. Syntactic representation of gender and number for Hebrew according to 
Ritter(1993). 
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DP 

D NumP 

Num+gender NP 
• 

N 

FIGURE 0.3. Syntactic representation of gender and number for Romance languages 
according to Ritter (1991). 
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MESSAGE 

FUNCTIONAL 

Lexical 
Selection 

Function 
Assignment 

Lexical 
Selection 

Function 
Assignment 

PROCESSING 

POSITIONAL 

Constituent 
Assembly 

Inflection 

PROCESSING 

PHONOLOGICAL 
ENCODING 

to output systems 

FIGURE 0.4. Modular model of language production. Figure 1 in Bock and Levelt 
(1994). 
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NP 

DET +def N 

STEM /-s/ 

FIGURE 3.1. Representation of a morphologically complex noun with a plural 
morpheme, according to Bock and Levelt (1994). 
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NP 

DET +(ief N 

STEM /-o/ 

FIGURE 3 .2. Representation of a morphologically complex se-noun with a gender 
morpheme (following Bock and Levelt (1994)), 
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NP 

DEI +def N 

STEM +masc 

FIGURE 3.3. Representation of a morphologically simple gr-noun with inherent 
gender (following Bock and Levelt (1994)). 
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NP 

DET^def N 

STEM+î sc 

FIGURE 3.4. Representation of a morphologically simple irregular se-noun with 
semantic gender that does not sur&ce as a morpheme (following Bock and Levelt 
(1994)). 
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