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Two new procedures were employed to investigate the effects of semantic and grammatical gender
on lexical access in Italian and to investigate the interaction of gender with other factors that are known
to influence lexical access in other languages. The gender-monitoring task requires a conscious deci­
sion about the gender of each noun, whereas the word repetition task does not require explicit atten­
tion to gender. In both tasks, single words are presented out of context, under speeded conditions. Both
procedures proved to be sensitive indices of word recognition, with reaction times that are closely tied
to the point at which words can be uniquely identified (although some processing before and after the
uniqueness point was seen). In both tasks, reaction times were strongly affected by phonological fac­
tors (e.g., length, number of syllables, and presence of frication on the initial consonant). Phonologi­
cal transparency of gender marking had a reliable effect on gender monitoring but had no effect on
word repetition, suggesting that explicit attention to gender may be a factor affecting utilization of this
phonological cue. Semantic factors (including semantic gender) had no effect on performance. Fre­
quency and age of acquisition had very small effects when other factors were controlled. Implications
for current models of lexical access are discussed, with special reference to the role of gender.

Gender marking is a pervasive phenomenon in many of
the world's languages, but its role in lexical and grammat­
ical processing is still poorly understood. In most of the
languages that incorporate some form of productive gen­
der marking, the relationship between grammatical and se­
mantic gender is indirect at best. To offer one widely cited
example (e.g., Maratsos, 1981), who can explain why, in
the German language, the term for the flute (die Fldte] is
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feminine, whereas the term for the little girl (das Mdd­
chen) is neuter? Or why the term for the ocean is neuter in
German (das Meer), feminine in French (la mer), and
masculine in Italian (it mare'[l) If gender serves no sys­
tematic semantic function, why do these languages con­
tinue to mark gender on nouns and most of their modi­
fiers? This investment is not without a price, since gender
marking and gender agreement require a substantial de­
gree of coordination between grammar and lexical selec­
tion in real-time processing, and they present a challenge
to first- and second-language learning (for discussion of
these points, see Bates & Devescovi, 1989; Bates &
MacWhinney, 1989; Fodor, 1959; MacWhinney, 1978;
MacWhinney, Leinbach, Taraban, & McDonald, 1989;
Mills, 1986; Mulford, 1983; Zubin & Kopcke, 1981).
Why, then, should languages persist in the use of a costly
linguistic device that serves no obvious communicative
function?

Although the issue is still controversial, one possible ex­
planation for the pervasiveness and persistence of gender
revolves around its role in lexical access. In contrast with
other aspects of inflectional morphology (i.e., case, num-
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ber, person, tense, and aspect), gender is an inherent prop­
erty of nouns that can be retrieved at the moment oflexi­
cal access for words presented out ofcontext. 2 Speakers of
a gender-marked language often mark adjectives and pro­
nouns to agree with a noun that is never encoded explic­
itly in the discourse. For example, a mother may point out
a dog to her child and comment, "Guarda che bello!"
("Look how cute!" [masculine]), or point to a car and say,
"Hai visto quella?" ("Have you seen that?" [feminine]).
Under these and other circumstances, gender can serve as
an important cue to the identity of a lexical item and its
referent. Bates and MacWhinney (1989) have suggested
that gender marking serves a function roughly analogous
to the numbers that identify football players on a field in
a hectic game (i.e., as a way of uniquely marking and
tracking several different referents in a complex dis­
course).' Some evidence in favor ofthis view comes from
Kilborn (1987), who showed that German listeners have
an advantage over English subjects in a word-monitoring
task in which words must be identified in syntactically
well-formed but semantically anomalous prose (e.g.,
"Colorless green IDEAS sleep furiously"). In the same
vein, Grosjean, Dommergues, Cornu, Guillelmon, and
Besson (1994) have shown that gender marking on the ar­
ticle serves as a powerful cue to recognition of a subse­
quentnoun.

There is still relatively little empirical work on the role
of gender in language processing, although a few labora­
tories have started to investigate the issue (e.g., Brooks,
Braine, Catalano, Brody, & Sudhalter, 1993; Burani,
1992; Cassidy & Kelly, 1991; Cole & Segui, 1994;
Deutsch & Wijnen, 1985; Devescovi, D'Amico, Smith,
Mimica, & Bates, 1993; Friederici & Schriefers, 1993;
Grosjean et aI., 1994; Jarema & Friederici, 1994; Kail,
1989; Orsolini, 1993; Radeau, Mousty, & Bertelson, 1989;
see also unpublished studies reported in Brown, Senft, &
Wheeldon, 1993). The purpose ofthe present study was to
explore the factors that influence gender processing in
Italian when words are presented out ofcontext and to ex­
plore the influence of gender itself on lexical access in
tasks that do or do not require conscious reflection on this
particular lexical/grammatical property. We view this
study of isolated words as a necessary first step prior to a
series of experiments examining the effects of gender on
lexical access in Italian, in noun phrases and/or in a sen­
tence context, in normal adults and in patients suffering
from focal brain injury.

Two separate tasks were employed for this purpose:
repetition ofspoken words (hereafter, word repetition) and
classification of those words according to gender (here­
after, gender monitoring). Single-word repetition is a rel­
atively new technique for the study of lexical access, but
its utility has been established in several studies (Con­
nine, Mullennix, Shernoff, & Yelen, 1990; Luce, Pisoni,
& Goldinger, 1990; Marslen-Wilson, 1990; Radeau &
Morais, 1990; Whalen, 1991), including new evidence
showing that repetition of auditorally presented words is
a sensitive index of semantic priming (Herron, 1994; Liu
& Bates, 1993; Slowiaczek, 1994). We chose this method

because it requires very little (if any) metalinguistic re­
flection; as such, it provides a useful complement to gen­
der monitoring, a task that does require the subject to
make a deliberate, conscious decision about the gram­
matical gender ofeach target word.

Even fewer studies have looked at gender monitoring.
Radeau et al. (1989) have used this procedure to study au­
ditory word recognition in French, and a related procedure
called gender verification has been used successfully in
Dutch (De Ruiter, 1992; Deutsch & Wijnen, 1985). In the
present study, the gender-monitoring task provided a
means ofassessing the interactions between gender (both
semantic and grammatical) and other factors that are
known to influence lexical access, in a situation that re­
quired attention to the gender dimension. Through the
joint use ofthese two relatively new techniques, we could
compare the effects of gender and its interaction with
other variables with and without explicit awareness of
gender per se.

The gender system in Italian is relatively straightfor­
ward, compared with many other gender-marked lan­
guages, but it has a number of interesting properties that
will be explored here. There are only two genders, mas­
culine and feminine (in contrast, for example, with the
three genders of German and Russian, or the six genders
of Swahili; Grosjean et aI., 1994). Gender is an inherent,
context-independent property of every Italian noun, and
gender agreement must be marked on almost all modifiers
(i.e., articles, determiners, and adjectives-numerals are
not marked for gender), on all coreferential pronouns (in­
cluding full pronouns and clitics), and on the past partici­
ple of the verb (for verbs using the auxiliary essere, the
past participle must agree in gender and number with the
subject; for verbs using the auxiliary avere, the past par­
ticiple must agree in gender and number with the object,
but only when a preverbal clitic pronoun has been used).
There are no unmarked or zero noun forms in Italian. Ex­
cept for a small number offoreign loan words (e.g., bar),
all Italian nouns end in a vowel, and gender and number
are marked together on that final vowel. For the great ma­
jority of nouns (and for most agreeing adjectives), mas­
culine forms end in 0 in the singular and i in the plural,
feminine forms end in a in the singular and e in the plural.
We will refer to these as phonologically transparent items.
For a minority ofboth masculine and feminine word types
(and some agreeing adjectives), the final vowel is e in the
singular and i in the plural. Because gender cannot be re­
covered from surface form alone on words within this
class, we will refer to them as phonologically opaque. In
addition to the two largest word classes (transparent and
opaque), a very small number of word types in Italian
carry contradictory marking. These include idiosyncratic
words such as la mana (a feminine term meaning the
hand, with masculine marking on the noun but feminine
agreement on all modifiers), and a small class of words
derived from Greek, such as drama or telegramma (mas­
culine words for drama and telegram, with feminine
marking on the noun but masculine agreement on all mod­
ifiers). Both transparent and opaque word types were used
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in the present study to investigate whether this dimension
affects performance by native speakers in either of our
tasks. The very small class of aberrant or contradictory
forms will not be investigated here.

In Italian (as in all of the gender-marked languages in
the world), the relationship between semantic and gram­
matical gender is indirect at best. For most words, the re­
lationship is completely arbitrary. This includes many
words for animals that have semantic gender (e.g., the ci­
tation form for the tiger is la tigre, a feminine term; the ci­
tation form for the lion is it leone, a masculine term).
However, there are very few cases in which semantic and
grammatical gender are in direct conflict (e.g., there is no
equivalent to the German das Mddchen, neuter gender for
an inherently feminine term meaning the little girl). When
semantic gender really matters (e.g., ragazza vs. ragazzo­
girl vs. boy), it usually agrees with grammatical gender. In
the present study, we included words with and without in­
herent semantic gender, but we included no cases in which
semantic and grammatical gender conflicted.

The following issues pertaining to gender were ad­
dressed in the present study:

(I) If semantic gender behaves like other semantic
variables that have been studied in the literature on lexical
access (e.g., concreteness, imageability), then we might
expect faster reaction times for words that carry semantic
gender. Alternatively, in view of the high degree of arbi­
trariness that holds between semantic and grammatical
gender in Italian, we may find that semantic gender has no
effect at all on lexical access in this language. There is a
third possibility midway between these two extremes:
Semantic gender may facilitate response on the gender­
monitoring task (where explicit awareness of gender is
required) but may have no effect whatsoever on word
repetition.

(2) Levelt (1989) has proposed that lexical retrieval in­
volves two distinct and potentially dissociable stages: re­
trieval of the lemma (the lexical entry with its semantic
features and possible syntactic roles) and retrieval of the
word form (which provides phonological and morpholog­
ical specification in a given context). Although Levelt's
model is an account of stages in word production, analo­
gous claims have been made about the separation ofword
form identification and lemma retrieval in word compre­
hension (for reviews, see Frauenfelder & Tyler, 1987). If
grammatical gender is retrieved at the level of the lemma,
then there should be no effect of phonological trans­
parency on reaction times (i.e., it should not matter whether
the word ends in a transparent 0 or a or with a phonologi­
cally ambiguous e). If we do see effects of phonological
transparency (with slowerreaction times on opaque items),
then we may conclude that there are interactions between
these two stages oflexical access. A third alternative is pos­
sible: Phonological transparency may have no effect on
word repetition, although it does influence the time re­
quired to perform on the gender-monitoring task. If this
occurs, we may infer that the effects ofphonological trans­
parencyaccrue at a laterpoint in processing, after the lemma
has been retrieved.

Although our primary goal in the present study was to
investigate the role ofgender in lexical access, the fact that
both these techniques are so new means that we also
needed to determine whether, or to what extent, these
methods are sensitive to factors that are known to influ­
ence lexical access when other paradigms are used (i.e.,
such factors as frequency, word duration, number of syl­
lables, age of acquisition, and abstractness). Hence, we
will provide some new information about old variables in
the study of word recognition, in a language that differs
markedly from English along a number of interesting
phonological and grammatical dimensions. This informa­
tion is useful in its own right, but it is also crucial to our
evaluation ofthe role ofgrammatical and semantic gender
in lexical access in Italian. In the results presented below,
we will begin by looking at the contribution of such fac­
tors as length and frequency to performance on both tasks
and end with an assessment of effects associated with se­
mantic and grammatical gender.

METHOD

Subjects
Twenty adult native speakers of Italian participated in this study.

All were residents of Rome, attending a major university. All sub­
jects received both the word repetition test and the gender-monitoring
test, in a counterbalanced order. The analyses reported below were
conducted over items, using mean scores over subjects as dependent
variables (for percent correct gender choice, reaction times [RTs] in
gender choice, and RTs in word repetition).

Materials
For this exploratory study, we began with a list of 482 Italian

words, all common nouns, taken from two sources: De Mauro,
Mancini, Vedovelli, and Voghera (1993) and Caselli and Casadio
(1992). The former is a compilation of frequencies taken from spo­
ken conversations in several different regions ofItaly, and it contains
more than 500,000 items. These norms provide three different in­
dices of frequency for each item: raw frequency of the root word
(summed across morphological variants), frequency of each mor­
phological variant that appeared in the corpus, and adjusted fre­
quency (a weighted average across the different texts within the cor­
pus). All three frequency measures were considered in the present
study. The latter is a parent report questionnaire on language devel­
opment from 8 to 30 months, containing 690 words that are among
the first words spoken by young Italian children. Words were se­
lected from the two lists according to the following criteria: (1) Only
singular forms were selected for this particular study. (2) The sam­
ple was restricted to words beginning with a consonant. Vowel-initial
items were excluded because ofthe problems we foresaw in splicing
such words into an article or adjective context in future experiments
(e.g., I 'elefante, as opposed to la ragazza or if ragazzo). (3) Foreign
loan words, acronyms, slang terms, and proper names were excluded,
together with highly abstract, technical, or context-specific terms.
(4) We concentrated primarily on two- and three-syllable words with
a spoken frequency greater than 3 in the De Mauro norms (except for
those words from the MacArthur infant scales that are simply not
used in adult conversations; see below). However, we did include a
subset of38 four- and five-syllable words to keep subjects from de­
veloping rhythmically based strategies or expectations and to take a
preliminary look at the effect ofsyllable structure on word repetition
and gender monitoring (see basic statistics on the data set, below).
Hence, words may vary in length from two to five syllables. (5) We
included words with and without semantic gender. For the purposes
ofthis experiment, an item was classified as +Sexed ifit referred to
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an individual capable of sexual reproduction at some point in its life,
whether or not the sexual status of that individual is obvious to the
speaker/listener (e.g., butterfly was classified as + Sexed). (6) We
also made a point of including 56 pairs of words (112 words total)
that differ only by the final vowel, which is, of course, also the
phoneme that guarantees gender identification in Italian. This sub­
set of items will help us to examine the effect of nonphonological
factors (especially frequency) when the phonological difference be­
tween words is tightly controlled. (7) We were interested in examin­
ing the impact of phonological cues to grammatical gender, in par­
ticular the contrast between singular masculine words that end in 0

and singular feminine words that end in a, compared with masculine
and feminine words that end in a phonologically ambiguous e in the
singular form. We will refer to this dimension (for lack of a better
term) as transparency. (8) The De Mauro et al. norms indicate that
there are far more masculine nouns overall in the Italian language.
However, because gender is a major focus of the present study, we
obtained a roughly equivalent sample of masculine and feminine
words. This means, ofcourse, that we have undersampled masculine
words and/or oversampled feminine words, a point that must be
taken into consideration in our analysis of apparent confounds.

Although the resulting word list is quite broad (see Table I for de­
tails), we cannot claim that this list constitutes a balanced or repre­
sentative sample of nouns in the Italian language. Indeed, one pur­
pose of this study was to uncover those factors that are confounded
in the language (and, as we shall see, there are many) and to deter­
mine which factors have enough impact on word and gender recog­
nition that they must be counterbalanced carefully in future studies
of lexical and morphological processing. In that respect, we have
been quite successful-including some surprising findings that have
not been reported in other studies of lexical access in Italian, with
implications for other languages, including English.

All words were tape-recorded by a female native speaker ofItal­
ian, in a neutral intonation with a falling tone on the final syllable.
The words were digitized using the Macintosh SoundEdit system
and placed in a sound file within the PsyScope experiment prepara-

tion shell developed by MacWhinney, Cohen, and colleagues at
Carnegie-Mellon University (Cohen, MacWhinney, Flatt, & Provost,
1993). PsyScope can access and present words in a unique random
order for each subject, an important advantage for the present study
with a relatively small sample of subjects and a large list of words.
For each item, the RT clock began at the onset of the stimulus word
and ended with the subject's response (measured from the onset of
the vocal response in word repetition and from the buttonpress in
gender monitoring). The subjects had to respond within a 300- to
1,500-msec response window measured from the end of the word
stimulus (randomly assigned to trials by PsyScope). If the subject
failed to respond within that window, a "nonresponse" was regis­
tered automatically for that trial. If the subject responded before the
onset ofthe stimulus word (i.e., if a negative RTwas registered), that
trial was also treated as a nonresponse. The next trial was always pre­
sented 500 msec following the subject's response (or the end of the
response window on nonresponse trials). Although the 500-msec
postresponse component was fixed, the intertrial interval appeared
to vary randomly from the subject's point of view, from 800 to
2,000 msec. This was done to maximize attention and discourage the
development of expectations or rhythmic strategies of word repeti­
tion. Pilot testing had confirmed that this procedure worked better
than a fixed and predictable interval and that these particular time
parameters put the subjects under a time pressure (and elicited rapid
response) but did not result in overlap between a vocal response and
the next stimulus.

Fourteen words were eliminated due to experimental error, leav­
ing a total of 468 items. The total duration of each stimulus word in
milliseconds was measured using the Macintosh SoundEdit system.
We also calculated the uniqueness point for each word, defined as
the end of the phoneme that uniquely distinguishes that word from
all other alternatives in the Palazzi dictionary for Italian (Palazzi,
1973; for a discussion of uniqueness points and their role in word
recognition, see Grosjean, 1980). For example, words such as banca
and banco cannot be uniquely identified until the final vowel. How­
ever, the wordfrigorifero (refrigerator) becomes distinct from all

Table 1
Composition of the Word List (N = 468)

feminine
masculine
transparent (-0 or -a)
opaque (-e)

2
3
4
5

226 48.3%
242 51.7%

373 79.9%
95 20.1%

293 62.6%
137 29.3%
30 6.4%
8 1.7%

308 65.8%
160 34.2%
227 48.5%
241 51.5%
375 80.1%
93 19.9%

407 87.0%
61 13.0%

420 89.7%
48 10.3%

range = 569-1401
range = 336-1188

range = 0-599
range = D-471
range = 0-551

range = 0-819SD = 172

SD = 148
SD = 163

SD = 73.4
SD = 55.6
SD = 60.34

M= 126

no initial fricative
initial fricative
Adult norms
Infant list only
without
with
concrete
abstract
nonhuman
human

M= 897

M= 771

M= 35.89
M= 25.82

M= 23.96

Phonological transparency
of gender ending

Number of syllables

Frication on initial consonant

Grammatical gender

Abstractness

Source (age of acquisition)

Semantic gender

Humanness

Total length (in milliseconds)
Length oflead-in segment
(word onset to uniqueness point)
Length of end segment
(uniqueness point to word offset)

Word frequency
Form frequency
Adjusted frequency
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other words in the Palazzi dictionary by the end ofthe first two syl­
lables (i.e.,frigo-).

To locate the uniqueness point physically within each word stim­
ulus, the SoundEdit facility was used to measure manually from the
beginning ofthe word to the end of the disambiguating phoneme (ac­
cording to the dictionary definition). This is not a simple task, due to
the existence of word-internal coarticulation. A combination of vi­
sual and acoustic information was used to make this judgment. First,
the rater inspected the waveform visually to locate a probable phone­
mic transition from the end of the disambiguating phoneme (accord­
ing to the dictionary) and the next phoneme. Second, the cursor was
set at the supposed transition point, establishing a lead-in segment
(defined as the length in milliseconds from word onset to this unique­
ness point) and an end segment (defined arithmetically as total word
duration minus length of the lead-in segment). The lead-in segment
and the end segment were played back acoustically to determine
whether an optimal transition had been found. This process was reit­
erated until an optimal match was reached between the visual and the
auditory judgment. It must be acknowledged that the concept of a
uniqueness point assumes a clean transition that is often absent in the
overlapping segments of fluent and coarticulated speech.

Since pluralization is always marked on the final vowel in Italian,
the uniqueness point for singular versus plural forms of a word is
necessarily word-final. Hence, the uniqueness point in the present
study refers to the point at which the subjects could uniquely iden­
tify the word root (assuming that the word will be singular, which
was always the case in this study). It is also worth noting that stress
plays an important role in word identification in Italian. For exam­
ple, the root noun bagno (bath) can be uniquely identified by the end
of the middle consonant (as in bagn-) because it takes stress on the
first syllable. That is, there is no other word in the Italian dictionary
that starts with initial stress on bagn-. But if stress is not taken into
account, there are a number of derived and diminutive forms that
could follow after bagn- (e.g., bagnino, which means bath attendant
or lifeguard; bagnarola, a word for bathtub; bagnasciuga, which
means waterline or shoreline. All of these items are stressed on the
penultimate syllable). Ignoring stress, the uniqueness point for
bagno would have to be the final vowel. In this study, uniqueness
points were always calculated with stress taken into account, which
provides an earlier estimate in many cases.

A total of 14 predictor variables were derived for each word:
grammatical gender (feminine = 1; masculine = 2); three dichoto­
mous semantic measures, including semantic gender (- Sexed = 0;
+Sexed = 1), humanness (-Human = 0; +Human = 1), and ab­
stractness (because there are no systematic norms for concreteness
or imageability in Italian, this was operationalized as a simple di­
chotomy between words that have concrete referents that can be
seen or felt directly and words that do not [concrete = 0, abstract =
1]); phonological transparency of gender marking (transparent
words ending in o/a = I; opaque words ending in e = 2); four mea­
sures of length, including number of syllables, duration in millisec­
onds, length in milliseconds prior to the uniqueness point (referred
to below as the lead-in), and length in milliseconds after the unique­
ness point (referred to below as the end segment); presence/absence
ofa fricative or affricate in the initial consonant (0 = no fricative or
affricate; 1 = fricative or affricate); age of acquisition, where 1 in­
dicates that the item was taken from the De Mauro adult language
norms, and 2 indicates that the item was taken from the list of first
words acquired by children (and was not available in the De Mauro
norms); three measures offrequency (root word frequency, form fre­
quency, and adjusted frequency).

Table 1 provides information on the characteristics of the final
468 word samples along these dimensions.

Procedure
The subjects were tested individually in a quiet room. For the

word repetition task, they were told that they would hear a series of

words. They were asked to repeat each word as quickly as possible
without making a mistake and to speak clearly into the microphone.
RTs for word repetition were collected by a voice key contained
within the Carnegie-Mellon "button box," an auxiliary to the Mac­
intosh workstation that contains an independent timing crystal with
l-msec accuracy. RTs were measured from the onset of the target
word to the onset ofthe subject's repetition ofthat word and were fed
directly into the PsyScope file. For the gender-monitoring task, the
subjects were asked to place the index finger of the preferred hand
on a spot between two plastic buttons. For each item, they were
asked to indicate the gender ofthat word by pressing one ofthe but­
tons for feminine and the other for masculine (indicated by a symbol
above each button). Assignment of genders to button position was
counterbalanced over subjects to minimize possible effects of a
right-going bias (i.e., halfthe subjects had to indicatefeminine on the
left and masculine on the right, whereas the other half had to indi­
cate masculine on the left and feminine on the right). The subjects
were asked to return the index finger to the central position between
the two buttons after each response. Order of presentation for the
two tasks was counterbalanced, and a different unique random order
was used within each task for each subject.

Three dependent variables were derived from performance in
these two measures: gender accuracy (percent correct classifica­
tion), gender-monitoring reaction time (GMRT; in milliseconds),
and word repetition reaction time (WRRT; in milliseconds, calcu­
lated from the onset of the stimulus to the onset ofthe subject's rep­
etition). Means were calculated over subjects and entered into analy­
ses over items.

RESULTS AND DISCUSSION

Overall Performance on the Two Tasks
Not surprisingly, our subjects were very good at the

gender-monitoring task, with an average of95% accuracy
over items (range = 67%-100%, SD = 6%). However,
errors did occur, and they were not randomly distributed
over the data set (see below). Errors were rare on the word
repetition task (under 2%) and will not be discussed further.

GMRTs averaged 1,134 msec (range =866- 1,457 msec,
SD = 108 msec), while reaction times for word repetition
averaged 957 msec (range = 451-1,241 msec, SD =
115 msec). Both these averages may appear to be rather
slow,relative to results from studies oflexical access in Eng­
lish. However, it is important to remember that Italian words
are considerably longer, on average, than English words (e.g.,
a mean of 2.6 syllables in the present study, compared with
the monosyllabic words that predominate in most English­
language studies of lexical access; for some exceptions, see
Goodman & Huttenlocher, 1988, and Taft & Hambly, 1986).

In fact, when RTs are calculated from the end ofthe word,
the average RT was 238 msec for gender monitoring in the
present study (range = -131-534msec,SD = 101 msec).
This means that Italian subjects are making their gender
classifications less than 250 msec after the final vowel,
which carries definitive gender information. When RTs are
calculated from the uniqueness point, the average RT for
gender monitoring was 363 msec (range = 6-904 msec, SD
= 149 msec). Assuming that a certain amount oftime is re­
quired to make a binary decision and to generate and execute
a motor response, we may take this finding as evidence for
the idea that gender information is accessed and classified
close to the point at which the word itself is identified.
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Figure 1. Reaction times for gender-monitoring and word rep­
etition measures from word onset, the uniqueness point, and
word-final position.

Frication
We had been alerted by colleagues who work within the

auditory modality to look carefully at word-initial conso­
nants, with particular emphasis on fricatives and affricates.
It is difficult for the computerized voice key to detect the
onset of an initial fricative or affricate, a factor that might
influence WRRTs. It may also be difficult for human per­
ceivers to detect initial fricatives and affricates, a factor
that could influence both GMRTs and WRRTs.
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Relationships Among the Predictor Variables
Pearson product-moment correlations were calculated

across all the predictor variables. It was clear from these
analyses (summarized in Table 2) that many of the pre­
dictors are confounded. Some of these are natural con­
founds in every language. For example, there are a num­
ber of significant relationships between frequency and
length, in accord with Zipf's law (which states that the
most frequent words in any language tend to be relatively
short). There are also confounds that appear to be unique
to Italian. For example, words that end in e tend to be
longer than words that end in 0 or a, and words with se­
mantic gender are longer on average than words without.
Confounds like this greatly complicate all the analyses
that follow, but they are potentially important for the study
of lexical access in Italian, and we would not have dis­
covered them without undertaking an exploratory study of
this kind. We will deal with these confounds in the analy­
ses that follow by relying on a combination of regression
analysis (examining the independent contribution ofeach
predictor when all the others are controlled) and analysis
ofvariance on selected items that are matched for length.

Correlations ofthe various predictor variables with gen­
der accuracy, GMRT and WRRT are reported in Table 3.
We will begin a more detailed examination of these pre­
dictors by considering phonological effects on the three
major dependent variables.

Since the word repetition task does not require a met­
alinguistic decision, it may provide an even more faithful
view of the moment at which the lexical item is retrieved.
In fact, when word repetition times are calculated from the
end of the word, the mean RT in this experiment was only
61 msec (range = - 528-311 msec, SD = 118msec). Repe­
titions were initiated before the end of the word in 131 of
468 cases (28% ofall items).

When RTs are calculated from the uniqueness point, the
mean for word repetition was 186 msec (range = -405­
661 msec, SD = 162 msec). At first glance, this appears to
provide compelling evidence in favor of the proposal that
words are identified at the uniqueness point when they are
presented out ofcontext. However, it is also true that repe­
titions were initiated before the uniqueness point on 50
items (10.7% of the stimuli). Apparently, Italian speakers/
listeners can use other sources of information to identify
single-wordtargets out ofcontext.What might these sources
be? A closer examination of the data showed that all of
these exceptional items were words that cannot be distin­
guished from others in the Palazzi dictionary until the final
vowel. It seems reasonable to assume that a great deal ofin­
formation about the shape of the word is already available
on such items, including aspects of intonation and coartic­
ulatory cues that might help to identify the final vowel. We
will return to this point later on in our discussion ofcorre­
lations between predictor and outcome variables.

Figure I compares the RTs that were obtained for gen­
der monitoring and word repetition, measured from the
beginning of the word, the end of the word, and the
uniqueness point. (For each of the three RT measures, the
difference between GMRT and WRRT is a mathematical
constant, so the parallel lines in Figure I are no surprise.)
We quantified the difference between tasks by subtracting
the gender-monitoring and word repetition scores for each
word, yielding a mean difference score of 177 msec (range
= -30-639 msec, SD = 96 msec). There were only six
items (1.3% of all cases) on which WRRTs were longer
than the mean GMRT. Interestingly, all six are words that
begin with a fricative consonant (see effects of frication,
below). But for the vast majority of words, it seems that
gender classification requires some extra steps beyond the
recognition processes that are required for repetition.
There are several possible explanations for this robust
finding. On the one hand, we may speculate that gender is
indeed retrieved at the moment of lexical access, but the
classification decision requires some kind of postaccess
check-an extra step may be sensitive to factors that have
little or no effect on word repetition. On the other hand, the
responses required for these two tasks are different in a
number ofother respects (e.g., the gender-monitoring task
requires a binary decision followed by a manual response,
while the word repetition task requires no metalinguistic
decision ofany kind, with a purely vocal response). There
is no way that we can decide among these possibilities in
the present study, although it will be useful to determine
whether gender monitoring and word repetition are sensi­
tive to different predictor variables (especially phonolog­
ical transparency and semantic gender).
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Table 3
Correlations Between Predictor and Outcome Variables

% Correct GMRT WRRT

Frication on -.02 +32+ +.54+
initial consonant

Total length -.05 +.73+ +.63+
(in milliseconds)

Lead-in length -.07 +.46+ +.36+
End length +.03 + .20+ +.20+
No. of syllables -.03 +.42+ +.27+
Word frequency +.04 -.09- -.07

Form frequency +.01 -.12t -.09t
Adjusted frequency +.05 -.10- -.07

Source (age of +.07 -.08- +.08-
acquisition)

Semantic gender +.02 +.15+ +.05
(+ Sexed)

Abstract +.01 -.03 -.09-

Human +.08- +.21+ +.12t

Grammatical gender +.16+ +.05 -.02

Transparency of -.24+ +.21+ +.06
gender marking

% Correct

GMRT -.21+
WRRT -.06 +.63+

"p < .05. tp < .01. +P < .001.

All items were classified dichotomously for presence or
absence of a fricative or affricate on the initial consonant
(0 = no fricative or affricate; I = any fricative or affricate
in initial position, including single consonants followed by
a voweland/or consonant clusters).4 It is clear from the cor­
relations in Table 3 that this variable bears no relationship
to gender-monitoring accuracy (r = - .02, n.s.), but does
influence both GMRT (r = +.32, p < .001) and WRRT
(r = + .54,p < .00l) when they are measured from the be­
ginning of the word. Taken together, these results suggest
that frication is involved in two separate effects: a true per­
ceptual effect (which slows word-initial RTs for both
tasks), and an artifact of measurement with a computer
voice key (which only influences WRRT in this study).

Before we conclude that frication has an independent
effect on RT, we must consider the confounds that are ev­
ident in Table 2. In particular, the frication scale is signif­
icantly correlated with total length in milliseconds mea­
sured from the word onset point (r = + .23, P < .001) and
with length of the lead-in segment (i.e., length in mil­
liseconds measured from the beginning ofthe word to the
uniqueness point; r = +.l7,p < .001). By contrast, there
is no relationship between frication and length of the end
segment after the uniqueness point (r = + .04, n.s.), which
means that the frication effect is restricted to the early
portions of the word. Aside from the fact that fricative
consonants themselves tend to be relatively long, it may
also be the case that speakers unconsciously compensate
for the perceptual difficulty associated with frication by
lengthening the next vowel. Obviously, this confound
could have an effect on the RT correlations described
above.

To control for this and other potential confounds, we
carried out a series of regression analyses on the relation­
ship between frication and three dependent variables (ac­
curacy, GMRT, and WRRT). As we have noted, there were
14 predictor variables available in this study (see Tables 1
and 2). However, total length in milliseconds is redundant
with the combination oflead-in length and length of the
end segment. Therefore, for this regression analysis and
all of those that follow, we used a total of 13 predictors
(excluding total length in milliseconds). On each analysis,
frication was entered into the equation on the last step. All
of the remaining predictor variables (a total of 12) were
entered into the equation on the first step (lead-in length,
end length, number of syllables, all three frequency mea­
sures, age of acquisition, the three semantic measures,
gender, and transparency), permitting us to assess the
unique contribution made by the frication measure. For
these analyses, we also concentrated only on word-initial
RT scores, since the use of lead-in length and end length
as predictor variables effectively controls for differences
among the three different measurement points. We will
follow a similar stepwise procedure for all the regression
analyses discussed in this paper (i.e., 12 variables con­
trolled on the first step, with the predictor in question en­
tered on the last step to assess its unique contribution). Re­
sults of all these regression analyses are summarized in
Table 4.

Results suggest that frication does have an independent
effect on RTs when other factors are controlled. Frication
makes a large contribution to word repetition latencies
when it is entered on the last step, increasing the total
variance accounted for by an additional 11.5% (p < .001).
Examination of the partial correlations shows (as ex­
pected) that this is a positive contribution (i.e., RTs are
longer for items that begin with a fricative or affricate).
The frication variable makes no independent contribution
to gender accuracy but does make a small but reliable con­
tribution to GMRT (l.O%;p < .001), again in the positive
direction (i.e., increasing RTs). These results suggest that
words with an initial fricative consonant should be
avoided or carefully controlled in studies ofauditory lex­
ical access in Italian, particularly when those studies re­
quire a vocal response.

Length in Milliseconds
Table 3 shows that the various measures oflength were

strongly correlated with performance on both ofour tasks.
Indeed, these were the largest effects in the study, ranging
as high as r = +.73 (p < .001) for GMRT, and r = + .63
(p < .001) for WRRT. In addition, the results in Table 3
suggest that lead-in length and length of the end segment
may have somewhat different effects on performance (with
larger contributions from lead-in length). However, the
correlations in Table 2 also indicate that length is con­
founded with a number of other predictor variables, in­
cluding frication, transparency, semantic gender, abstract­
ness, humanness, frequency, and age ofacquisition.

To sort out these confounds, we conducted a series of
stepwise regression analyses analogous to the ones re-
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Table 4
Unique Variance Contributed by Each Predictor Variable

When Entered on the Last Step

% Correct GMRT (%) WRRT(%)

12.3§ 66.HTotal variance
accounted for

Frication on
initial consonant

Lead-in length

End length

Number of syllables

All phonological indices

Word frequency

Form frequency

Adjusted frequency

All frequency indices

Source (adults only= I;
infant= 2)

Semantic gender
(-Sex=O; +Sex=l)

Abstractness
(-Ab=l; +Ab=2)

Human
(-Hum=O; +Hum=l)

Grammatical
gender (fem.= I; masc.=2)

Transparency of ending
(o/a= I; e=2)

0.0

0.4

0.0

0.0
1.5(-)

O.Oa

O.Oa

O.Oa

0.5

0.3

0.0

0.2

0.7*(+)

3.3§(+)

1.0§(+)

29.5§(+)

17.8§(+)

0.6t<-)

54.7§

0.8ta(-)

0.7ta(-)

0.7ta(-)

0.8 t

2.4§(-)

0.0

0.\(+)

0.\

0.0

\.5§(+)

59.5§

11.5§(+)

19.5§(+)

13.8§(+)

1.7§(-)

55.4§
O.3*a(-)

0.2a

0.3*a(-)

0.3

0.\

0.2

0.0(+)

0.2*(+)

0.3*(-)

0.1

*p < .\0. tp < .05. tp < .01. §p< .001. aAnalysis conducted with one frequency
predictor only, no others entered on first step. (+)Positive partial correlation for sig­
nificant individual effects. (- )Negative partial correlation for significant individual ef­
fects.

ported above for frication, with lead-in length and end
length each given an opportunity to enter into the equation
last when the other 12 predictors are controlled on the
first step (see Table 4). Results indicate that lead-in length
and end length do indeed make robust and independent
contributions to variance in RT on both these tasks. On
analyses of GMRT, lead-in length contributes 29.5% to
the total variance accounted for when it is entered on the
last step, whereas end length contributes an independent
17.8%. On analyses ofWRRT, lead-in length adds 19.5%
on the last step, whereas end length adds 13.8%. In all
these cases (significant atp < .001), partial correlations
indicate that the contribution is positive (i.e., greater
length results in longer RTs).

These results are similar to findings by Radeau et al.
(1989) for French. We agree with Radeau et al. that such
findings are problematic for theories such as the Cohort
Model, which assume that words can be uniquely identi­
fied (i.e., all competitors are eliminated) at the uniqueness
point. If a strong version of this model were correct, then
length after the uniqueness point should not be a signifi­
cant contributor to WRRT. Instead, it appears from this
study that lead-in length and end length both make unique
contributions to RT, on both the word repetition and the
gender-monitoring tasks. This result is quite compatible
with earlier reports by Grosjean (1980), who showed that
many words are not identified with confidence until after
the uniqueness point. Indeed, when word recognition is

studied in context, Grosjean reports that some items are
not uniquely identified until the next word is underway. At
the same time, it is clear from our study that some words
are identified before the uniqueness point-a finding that
is also compatible with Grosjean's results. This must mean
that additional cues are available to assist subjects in word
recognition-which brings us to an analysis of length in
syllables, another phonological factor which could have
an effect on word recognition out of context.

Number of Syllables
Table 3 shows that number of syllables is significantly

correlated with RT on both tasks. But as we might expect,
Table 2 shows that number of syllables is also correlated
with many of the other predictor variables, especially the
length measures discussed above. Indeed, we might sim­
ply assume that syllable number is redundant with the
above analyses oflength. However, there are good reasons
to believe that syllable structure adds additional informa­
tion all its own. For example, the same syllable tends to be
shorter in duration when it occurs within a multisyllabic
word (e.g., the contrast between typewriter and type in
English). In addition to these contrasts in duration, multi­
syllabic words may contain more coarticulatory and into­
national cues, giving them an advantage in word recogni­
tion when absolute length is controlled.

To determine whether syllable structure makes an in­
dependent contribution to performance on our tasks, we
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carried out stepwise regression analyses similar to those
reported above (summarized in Table 4). When number of
syllables was entered into the equation on the last step
(controlling for the other 12 predictors), it had no signifi­
cant effect on gender-monitoring accuracy. However, it
explained an additional 0.6% of the variance in GMRT
(p < .01) and an additional 1.7% of the variance in WRRT
(p < .001). In both these cases, the partial correlations
were negative-which means that words with more sylla­
bles lead to faster RTs. We suggest that this is true because
subjects have more information about word identity at
their disposal on multisyllabic words, when absolute
length and other confounding factors are controlled.

To summarize so far, phonological factors playa major
role in determining speed oflexical access, although they
have no effect on accuracy in the gender-monitoring task.
Taken together, the four phonological measures (frication,
lead-in length, end length, and number of syllables) ac­
count for 55.4% ofthe variance in WRRT when other fac­
tors are controlled (p < .001), compared with 54.7% for
GMRT (p < .001), and only 1.5% of the variance in gen­
der accuracy scores (p < .10). For the two RT measures,
these phonological contributions are so large that they do
not leave much room for other factors to have an effect.
And, indeed, the raw correlations in Table 3 suggest that
contributions from the other predictor variables are rela­
tively small. Nevertheless, it is useful to determine
whether these factors have any significant effect at all
when phonological variables are controlled.

Frequency
Three different indices of frequency were extracted

from the De Mauro norms for our purposes here: absolute
frequency of the root word across the corpus (word fre­
quency, including all singulars and plurals), frequency for
the particular morphological form ofthat word (form fre­
quency), and a weighted index of root word frequency
that takes into account the word distribution across differ­
ent conversational contexts (adjusted frequency). As
Table 2 shows, these three indices were highly correlated
across the 468 nouns employed in our study: r = + .94 for
word frequency and form frequency, +.98 for word fre­
quency and adjusted frequency, and + .93 for form fre­
quency and adjusted frequency. Given the magnitude of
these correlations, we should not expect the three indices
to differ markedly in their contributions to performance
on gender monitoring and word repetition.

Indeed, the three frequency indices did not differ very
much in their pattern of correlations. We were more sur­
prised, however, to find that frequency plays a very small
role across the board on these two tasks. Table 3 summa­
rizes raw correlations between the three frequency mea­
sures and our three measures of performance. Gender­
monitoring accuracy was not correlated with any of the
frequency measures. Of the six correlations between fre­
quency and RT on either task, four were significant be­
yond the p < .05 level: GMRT correlates at r = - .09 with
word frequency, r = - .12 with form frequency, and r =
- .10 with adjusted frequency; WRRT correlates at r =

- .09 with form frequency. These effects are all in the pre­
dicted direction (faster performance on more frequent
items), but, on average, they account for less than I% of
the RT variance.

Because frequency is confounded with several of the
other predictor variables in this data set (see Table 2), it is
possible that frequency effects were masked or suppressed
by other associated factors. To investigate this possibility, we
carried out a series ofstepwise regression analyses, entering
each of the frequency measures into the equation last. Be­
cause these measures are so highly correlated (between
+.93 and + .98), we did not use the other two frequency
measures as controls on Step 1, since this would have effec­
tively wiped out any contribution that an individual index
could have made on Step 2. Hence, these regressions involve
10 predictors on Step I, instead of 12. In addition, we looked
at the contribution ofthe three frequency indices when they
are added together as a block on the last step.

Results (summarized in Table 4) suggest that frequency
still has relatively little effect on performance when other
factors are controlled. Entered together on the last step,
the frequency variables added a nonsignificant 0.5% to
the variance in gender-monitoring accuracy, and none of
the contributions from individual frequency measures
reached significance. The three frequency indices taken
together added a significant but minuscule 0.8% to the
variance in GMRT (p < .05). The contribution ofeach in­
dividual predictor on the last step varied between 0.7%
and 0.8%, also statistically reliable (p < .01) but very
small. Partial correlations showed that these small effects
were all in the predicted direction (i.e., faster RTs on
higher frequency items). Frequency made no significant
contribution to WRRTs, individually or as a block.

It may be that frequency effects have been swamped by
other, more powerful factors in this study. To determine
whether frequency effects would emerge more clearly in
words that do not vary along all these dimensions, we con­
ducted some additional analyses on the 56 pairs of words
that differ only on the final vowel." Within each pair, we
used the frequency norms to determine which of the two
forms was dominant (i.e., which was most frequent in word
and/or form frequency). Simple Ftests were conducted to
compare the dominant and nondominant items on each of
our dependent variables. None of the comparisons even
approached significance [F(l,lll) < 1.00, in all three
cases]. We then broke the minimal pairs down into other
subsets, based on the intuition that frequency might play
a more important role when other semantic factors were
controlled. The various subsets that we tried included con­
crete versus abstract words, words with and without se­
mantic gender, and words with human versus nonhuman
referents. We also divided the pairs into words that share
a semantic base (e.g., ragazzo/ragazza, as in boy/girl) and
words that are unrelated (e.g., caso/casa, as in
casethousey» No matter how we looked at the data, there
did not appear to be a significant advantage for higher fre­
quency items within these minimal pairs (i.e., the differ­
ence between dominant and nondominant items did not
reach significance, with F < 1.00, in every analysis).
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In one last effort to see if larger frequency effects were
lurking somewhere in the data, we went back to the full
sample of468 words and ran a series ofcorrelations offre­
quency (all three indices) with RT (for both tasks) within
different subcategories of items. For example, we checked
to see whether larger effects of frequency would emerge
for words that are phonologically opaque (i.e., words for
which the subjects could not use superficial surface cues
to assign gender). If anything, results were in the opposite
direction: correlations for the 373 transparent words
ranged from - .08 (p < .06) to -.16 (p < .001), and cor­
relations for the 95 opaque words ranged from +.00 (n.s.)
to + .10 (n.s.). Another possibility could lie in the fact that
Italian words tend to be longer than the English words that
have been used in most studies showing frequency effects
in lexical access. We therefore conducted separate corre­
lational analyses ofRT and frequency for words with two
syllables, three syllables, and four to five syllables. The
prediction was that shorter words would show larger fre­
quency effects, because they are more similar to the words
that have been used in most English-language studies. In
fact, when words were broken down into subsets of this
kind, none of the correlations were reliable, no doubt due
to the decrease in sample size. Another analysis was con­
ducted to see whether frequency effects would prove
larger for words without an initial fricative (on the argu­
ment that fricatives skew the variance so much that they
mask other, more lexically based effects). For the 308
words without an initial fricative, correlations with RT
were still disappointingly low, ranging from - .07 (n.s.) to
- .15 (p < .0I). In short, no matter how we look at these
data, we are left with the conclusion that spoken-word fre­
quency contributes very little to these measures of audi­
tory lexical access in Italian.

Given all the attention that has been paid to frequency
in the literature on lexical access, why are all these fre­
quency effects so small? The role of frequency in recog­
nition of visually presented words is well established (see
Balota, 1992, for a review), but its effect on recognition of
auditorally presented words is still controversial (see Luce
et al., 1990; Marslen-Wilson, 1990; Liu & Bates, 1993).
When such effects are found, they tend to be very small­
as are the small correlations presented here. In this re­
spect, our findings for Italian are compatible with other
reports for recognition of spoken words in English (but
see DeRuiter, 1992, and Taft & Hambly, 1986).

Age of Acquisition
In our list of stimuli, we had included a combination of

words from the De Mauro et al. frequency norms for spo­
ken conversations by Italian adults and words from the
MacArthur Communicative Development Inventory for
the first stages of lexical development in Italian infants.
We included words from both sources for two reasons.
First, as developmental psycholinguists, we are interested
in the factors that influence the order in which words are
acquired (e.g., the putative relationship between acquisi­
tion and frequency in the adult language). Second, a num­
ber of studies in the psycholinguistic literature have im-

plicated age of acquisition as a factor in lexical access by
adults (e.g., Morrison, Ellis, & Quinlan, 1992).

In selecting items for this exploratory study, we were
immediately struck by the lack of overlap between items
in the De Mauro et al. adult norms and the words that are
first acquired by Italian children. Adults spend very little
time talking about animals, toys, and breakfast. Infants
spend no time at all talking about real estate and office
politics. In the adult norms, the most common substan­
tives are relatively abstract words, such as persona, tipo,
and caso (i.e.,person, type, and case). In the language ac­
quired by small children, first words tend to be common
household items, toys, food, animals, and places to go. In
part because of the striking lack ofoverlap between these
two sources, there are significant negative correlations be­
tween source and the various indices of frequency (see
Table 2). Indeed, many items on the MacArthur list have
a frequency of zero on the De Mauro list.

Not surprisingly, there was a significant negative cor­
relation between abstractness and age of acquisition (r =
- .36, p < .00 I), and there was a tendency for children to
acquire words with semantic gender (no doubt reflecting
a general bias toward animals and people). Words that are
acquired in infancy tend to end with an unambiguous gen­
der marking (r = -.14,p < .001). In addition, there are
confounds between age of acquisition and word length.
Specifically, words from the MacArthur list tend to be
slightly longer (2.29 syllables for the adult source, 2.64
syllables for the infant source; t = 5.79, P < .001). Al­
though it may seem quite surprising that infants begin
with slightly longer words (on average) than those used
most often by adults in informal speech, this finding is
quite consonant with the frequency effects reported above
(remember Zipf's Law regarding the relationship between
frequency and word length in informal speech). That is,
the nouns that are used most often by adults tend to be
rather short but also relatively abstract (designed to fit a
large array of situations). It is also interesting to note that
the age of acquisition variable was correlated with total
length (r = + .21,p < .001) and with length ofthe end seg­
ment (r = +.18, p < .001), but it was not related to length
of the lead-in segment (r = + .00). In other words, chil­
dren may pick up slightly longer words, compared with
the high-frequency abstract words used by adults, but this
does not mean that they favor words that take a longer
time to recognize!

Turning to the correlations in Table 3 with our depen­
dent variables, it appears that subjects are slightly but not
significantly more accurate in judging the gender ofwords
that are acquired early by children (r = + .07, p < .10).
They are also slightly faster to judge words that are ac­
quired early (for GMRT, r = - .08, p < .05) but slightly
slower to repeat them (for WRRT, r = + .08, p < .05). To
control for all the confounds between source and the other
predictor variables, we also carried out stepwise regres­
sion analyses on accuracy, GMRT, and WRRT, with age of
acquisition entered into the equation on the last step after
variance due to the other 12 predictors was removed (see
Table 4). These analyses show that age ofacquisition does
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make a reliable contribution on the last step to GMRT
(2.4%, p < .00 I), but it made no significant contribution
to gender-monitoring accuracy (0.3%, n.s.) or to WRRT
(0.1%, n.s.). Examination of the partial correlations showed
that the contribution to GMRT is negative (i.e., words that
are acquired earlier by children elicit faster RTs), in line
with previous studies of estimated age of acquisition on
performance in lexical tasks (see Morrison et aI., 1992).

Semantic Variables
Three dichotomous semantic variables were available

for our purposes here: semantic gender (+ / - Sexed), ab­
stractness (+ / - Abstract), and humanness (+ / - Human).
As Balota (1992) has shown, semantic factors, such as im­
ageability and concreteness, do increase speed of lexical
access in the visual modality when words are presented out
of context. It is less clear whether these effects hold in the
auditory modality, and it is not at all clear whether these ef­
fects pertain to gender classification. However, by analogy
to the effects that have been reported for visually presented
words, we might predict that words will be repeated faster
and gender classifications will take less time when the
word has semantic as well as grammatical gender.

The correlations between predictor and performance
variables in Table 3 suggest that semantic factors do affect
RTs, but they do not necessarily make things easier. For ex­
ample, semantic gender and humanness are positively cor­
related with GMRT, exactly the opposite ofwhat we would
predict if semantic gender were a facilitating factor. How­
ever, the correlations among predictor variables in Table 2
show that these semantic measures are confounded with
the strong phonological effects that we described above.
That is, words with the classification + Sexed tend to be
longer in milliseconds, and they have more syllables. The
same is true for words classified as + Human.

To control for confounds among the various predictor
variables, we again carried out stepwise regression analy­
ses controlling for all of the other predictors on the first
step (see Table 4). Results suggest that semantic variables
make no independent contribution to performance on
these tasks. None of the unique contributions of semantic
gender or abstractness even approached significance. The
variable +/-Human added 0.7% to the variance in gen­
der-monitoring accuracy on the last step (p < .06), with
partial correlations showing that judgments were slightly
more accurate for words with human referents. However,
the contribution to GMRT did not even come close (0.1%,
n.s.), and the contribution to WRRT approached signifi­
cance (0.2%, p < .10), but in the wrong direction (i.e.,
slightly longer WRRTs for words with human referents).

We must conclude that the effects ofsemantic factors in
this experiment are minimal. In particular, semantic gender
does not have a significant effect on gender classification.
This brings us to our final set offactors: grammatical gen­
der and phonological transparency of the gender cue.

Grammatical Gender and Transparency
Table 3 shows that grammatical gender is significant

and positively correlated with gender-monitoring accu-

racy (r = + .16, p < .00 I), which means that subjects are
somewhat more accurate in judging masculine words.
There were no significant correlations between grammat­
ical gender and either of the RT measures.

Table 3 also shows that the phonological transparency
of gender marking has a robust effect on both accuracy
and RT in the gender-monitoring task. Specifically, words
that end in the ambiguous vowel e lead to lower accuracy
(r = - .24,p < .001) and slower RTs (r = + .21,p < .001).
However, transparency has no reliable effect on WRRT
(r = + .06, n.s.).

Although Table 2 shows that grammatical gender is
happily independent of all the other predictor variables,
transparency is confounded with length (e-final words are
longer, especially in the end segment, and have more syl­
lables) and with age of acquisition (children prefer trans­
parent words that end in 0 or a). We therefore carried out
another series of stepwise regression analyses on the de­
pendent measures, examining the independent contribu­
tions ofgender and transparency when all of the remain­
ing predictor variables are controlled on the first step (see
Table 4).

For the most part, these regressions mirror the above re­
sults with raw correlations. When grammatical gender is
entered on the last step, it adds an additional 3.3% to gender­
monitoring accuracy (p < .001), but the contribution to
GMRT is not reliable (0.0%, n.s.). The contribution to
WRRT on the last step approaches significance (0.3%, p <
.07), with partial correlations showing that word repetition
is slightly faster for masculine words.

When transparency is entered on the last step, it has re­
liable effects on both aspects of gender-monitoring per­
formance. Transparency increases the variance in accu­
racy by 5.9% (p < .001), with a negative partial correlation
indicating phonologically opaque words elicit more er­
rors. It also increases the variance in gender monitoring by
1.5% (p < .001), with a positive partial correlation indi­
cating that opaque words tend to slow things down. How­
ever, transparency has no detectable effect on WRRT when
other factors are controlled (0. 1%, n.s.).

We have established that grammatical gender and phono­
logical transparency ofgender marking have a significant
effect on accuracy and!or RT in the gender-monitoring task,
while these factors have little or no influence on WRRT.
Because the form of the final syllable plays an important
role in extraction ofgender information, it seemed appro­
priate to explore the interaction between grammatical gen­
der and transparency in more detail. Toward this end, we
carried out a series of 2 X 2 analyses of variance for each
of our three dependent variables.

In the analysis ofword repetition, there were no signif­
icant main effects or interactions. This is not surprising,
since the contribution of both these factors to word repe­
tition was relatively small in our regression analyses. In
the analysis ofGMRT, there was a significant main effect
of phonological transparency [F( 1,457) = 21.24, p <
.0001], reflecting faster classifications on transparent
words (M = 1,122 msec) than on opaque words (M =
1,179 msec). The main effect ofgrammatical gender and
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CONCLUSION

The interaction between gender and transparency in
gender-monitoring accuracy is more surprising, and the
explanation is less obvious. However, opaque feminine
words have also proven especially problematic in tests of
Italian grammatical morphology in normal and language­
disordered children (Leonard, Bortolini, Caselli, McGre­
gor, & Sabbadini, 1992) and in deaf adults (Caselli, Ram­
pelli, Volterra, & Maragna, 1994). To account for this fact,
Caselli et al. have invoked the problem of homophony.
Consider the following singular/plural declensions:

Feminine transparent singular: ragazza (girl)
Feminine transparent plural: ragazze (girls)
Feminine opaque singular: tigre (tiger)
Feminine opaque plural: tigri (tigers)
Masculine transparent singular: ragazzo (boy)
Masculine transparent plural: ragazzi (boys)
Masculine opaque singular: leone (lion)
Masculine opaque plural: leoni (lions)

Note that masculine forms always end with i in the
plural, regardless of their singular forms. For feminine
nouns, things are much more complicated. Transparent
feminine forms end in a in the singular and e in the plural;
opaque feminine forms end in e in the singular and i in the
plural. Hence, the final vowel e is homophonous (i.e., the
same morpheme can signal feminine singular, masculine
singular, or feminine plural-a fact which may place such
items at a considerable disadvantage in a gender-monitoring
task).

The primary goal ofthis study was to examine the con­
tributions of semantic and grammatical gender to lexical
access in Italian. A secondary goal (and a necessary step
to the first) was to investigate the range offactors that con­
tribute to lexical access in word repetition and gender
monitoring, in the auditory modality, in the Italian lan­
guage. Let us consider what progress has been made to­
ward each of these goals and then consider some implica­
tions of the present study for theories of lexical access
(with emphasis on directions for future research).

Starting with the secondary goal, our results suggest
that word repetition and gender monitoring (two relatively
new procedures) are both sensitive measures of auditory
word recognition in Italian. For example, RT on both tasks
was tied to the uniqueness point (i.e., the point at which a
word separates from all its closest competitors). And
when length is taken into account (keeping in mind that
Italian words are often 2-3 times longer than their English
translation equivalents), performance on both tasks is re­
markably fast and efficient. Indeed, our Italian subjects
were able to initiate word repetitions about 180 msec after
the uniqueness point, on average, with gender classifica­
tions occurring approximately 180 msec later.

We also explored the contribution ofseveral factors that
are known to playa role in auditory and/or visual word
recognition in other languages, including frequency, age
of acquisition, semantic factors (e.g., abstractness), and

I V.

i•.
:..

the gender X transparency interaction were not reliable.
In the analysis of gender-monitoring accuracy, there was
a significant main effect ofgender [F(1,467) = 17.89,p <
.0001], reflecting more errors on feminine words, and a
main effect of transparency [F(1,467) = 36.19, p <
.000I], reflecting more errors on words that end in the am­
biguous vowel e. The interaction also reached signifi­
cance [F(1,467) = 38.93,p < .0001]. As illustrated in Fig­
ure 2, the largest number oferrors in this experiment were
committed on feminine words that end in e. This category
resulted in a mean accuracy of87.9% (12.1% error), com­
pared with a mean of 95.9% (4.1% error) for masculine
words ending in e. In fact, the accuracy level for opaque
masculine words was quite comparable to the rates for
transparent feminine words ending in a (mean accuracy =
95.7%,4.3% error) and for transparent masculine words
ending in 0 (mean accuracy = 96.2%,3.8% error).

It has been known for some time that phonologically
opaque words present problems fornovice first-and second­
language learners of Italian and for individuals with lan­
guage disorders (see Caselli, Leonard, Volterra, & Cam­
pagnoli, 1993; Leonard, Bortolini, Caselli, & Sabbadini,
1993). However, to our knowledge, this is the first demon­
stration that phonological transparency affectsperformance
by healthy adult native speakers. If the same effects had
been observed on both of our tasks (i.e., on word repeti­
tion and gender monitoring), then we might conclude that
there are interactions between the level oflemma retrieval
(where grammatical gender should be retrieved) and the
level of word form assignment (where phonological ef­
fects should apply). However,because no effects of'phono­
logical transparency were observed in word repetition, it
seems more likely that the feedback between phonological
marking and lexical/grammatical gender occurs after word
access, during the stage at which a binary decision about
gender is made. We will return to this point later.
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Figure 2. Percent errors in gender monitoring as a function of
grammatical gender and phonological transparency of the final
vowel.
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several phonological variables (e.g., number of syllables,
length in milliseconds, initial frication). In this study of
isolated Italian words, phonological factors appear to be
especially important, including length and frication
(which slow things down) and number of syllables (which
speeds things up when other factors are controlled). These
findings underscore the close relationship between phonol­
ogy and morphology in real-time processing. By contrast,
variables that have proven important in other studies of
lexical access (usually in English, and usually in the visual
modality) appear to play very little role in this study ofau­
ditory word access in Italian. Age ofacquisition did make
an independent contribution to GMRTs, with faster RTs
on words acquired in infancy. However, semantic factors
had no detectable effect on performance in either task, and
the effects of frequency were minute to nonexistent when
other confounds were controlled.

This brings us to the primary goal of the present study,
on the role of gender in lexical access. Three findings are
relevant to this issue: (1) the effects (or noneffects) of se­
mantic gender, (2) the effects ofgrammatical gender (with
emphasis on phonological cues to gender on the final
vowel), and (3) differences in performance profiles for
gender monitoring (which requires explicit attention to
the gender variable) and word repetition (which does not
require attention to gender).

With regard to the first point, it now seems clear that se­
mantic gender has little effect on lexical access-at least
for normal Italian adults, in the tasks that we have used
here. It seems that we have found a domain of human be­
havior in which sexuality is irrelevant.

With regard to the second point, we did find effects of
phonological markings for gender. Specifically, Italian
subjects take less time to classify a word as masculine or
feminine if that word ends in a phonologically transparent
vowel (0 for masculine, and a for feminine), compared
with words that end in a phonologically ambiguous vowel
(e for both masculine and feminine). In addition, they
made more errors on e-final words. A selective disadvan­
tage for phonologically ambiguous words has been ob­
served in children acquiring Italian, in deaf adults, and in
language-disordered children (Caselli et aI., 1993; Caselli
et aI., 1994; Leonard et aI., 1992; Leonard et aI., 1993).
However, to the best of our knowledge, the present study
constitutes the first demonstration that normal adults are
affected by these cues. Errors were particularly frequent
for e-final feminine words, a finding that may have some­
thing to do with homophony (e.g., the fact that transpar­
ent feminine words end in e in the plural while opaque
feminine words end in e in the singular).

This brings us to a crucial difference between tasks,
with implications for the locus ofgender effects. Specifi­
cally, effects of phonological transparency were observed
only on the gender-monitoring task. This contrast between
tasks suggests that effects of surface gender marking may
be restricted to a postiexical stage in processing and/or to
tasks in which conscious attention to the gender dimen­
sion is required. We may speculate that subjects use the
phonological cue in a final "check" before responding in

the gender-monitoring task, a process that does not occur
in word repetition.

We did not set out to test competing theories of lexical
access in the present study, but our results are relevant to
a number of issues in this field.

Our findings regarding word recognition before and
after the uniqueness point are relevant to models oflexical
access in comprehension. It is clear that Italian subjects
make use ofmultiple cues to word recognition, permitting
them to identify many words before their uniqueness
point. At the same time, we also find that RT is influenced
by the length ofthe end segment (i.e., the remainder ofthe
word after the uniqueness point). These findings (like
those ofRadeau et al. for French) are difficult to reconcile
with early versions ofthe Cohort Model, where word can­
didates are accessed and eliminated in a strict left-to-right
order. However, they are compatible with more recent ver­
sions of the Cohort Model, in which word access begins
as early as possible, based on early and incomplete pho­
netic information (including coarticulatory cues that
sometimes precede the onset ofthe target word). These re­
sults are also compatible with gating studies by Grosjean
and colleagues, who have shown that many words in Eng­
lish and French are recognized before the uniqueness
point, whereas others are not identified with confidence
until hundreds ofmilliseconds after the word is complete.

Our results also provide information about the locus of
gender effects in both comprehension and production. In
Levelt's model of word production (Levelt, 1989), gram­
matical gender is retrieved at the moment of lexical ac­
cess, while phonological cues to gender belong to an in­
dependent level of word form. Bidirectional interactions
between these levels are precluded by the model, at least
for word production. By contrast, Dell and O'Sheaghda
(1992) have proposed a model of word production in
which information from the word form level can feed back
onto the stage oflemma retrieval, in a continuous bidirec­
tional flow. Assuming that the word repetition task con­
stitutes a form of word production (an assumption that
may be controversial), results of the present study are
largely compatible with Levelt's view.

This conclusion may not hold when lexical access is
studied in a phrase or sentence context. In ongoing stud­
ies within our laboratory (e.g., Bates, Devescovi, Hernan­
dez, & Pizzamiglio, 1994), we are now using the word
repetition and gender-monitoring tasks to investigate gen­
der priming, operationalized in terms of a match or mis­
match in gender between an adjective prime and a noun
target (e.g., BRUTTO-TORRE or beautiful [masc.]-tower
[masc.] vs. BRUTTA-TORRE or beautiful [fem.]-tower
[masc.j). This includes the use of an ecologically valid
neutral baseline, with gender-ambiguous adjectives that
end in e (e.g., GRANDE-TORRE or great [amb.]-tower
[masc.D. The new studies demonstrate clear-cut evidence
for gender priming (i.e., faster RTs when adjectives and
nouns match), in line with findings by Grosjean et al.
(1994) for French. For word repetition, significant facili­
tation and inhibition are both observed relative to the neu­
tral baseline, which suggests that gender priming may in-
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volve a combination ofprelexical as well as postlexical ef­
fects. If one assumes that word repetition is a form of
word production (a controversial assumption, as noted
above), this could be viewed as evidence for interaction
between the level ofword form and the level oflemma re­
trieval, a potential problem for the Levelt model.

At the very least, it is clear that the lexical and phono­
logical factors uncovered in this study need to be controlled
in future research on gender processing-to the extent that
such controls are permitted by the language. In fact, as we
set about the business ofunconfounding all these factors to
create new experimental stimuli, we are constantly re­
minded that many confounds are built into the language. If
these correlations are so well entrenched, they are probably
there for a reason. These reasons will hopefully become
clear as we start to collect more information about gender
processing in a phrase or sentence context-that is, the cir­
cumstances in which the pervasive and mysterious phe­
nomenon of grammatical gender first evolved.
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NOTES

I. In Spanish, the word mar can be construed as masculine (el mar) or
feminine (la mar), depending on the context (International Dictionary:
English/Spanish, Spanish/English, 1973). This peculiarity of Spanish
appears to be an exception to the claim that gender is retrieved for nouns
at the moment oflexical access, although this apparent exception could
be resolved by postulating two homophonous lexical entries for mar, one
feminine and one masculine.

2. This is ofcourse not true for adjectives and other modifiers, since gen­
der assignment for these items depends upon the noun that they modify,

3. One might ask why gender is so often used for this referential func­
tion, compared with all the other semantic dimensions that could have
been drafted to mark and track lexical items. For example, in technical
discourse, one often finds arbitrary use of numbers or letters to create
new lexical subtypes (e.g., Type A, Type B, Type C). So why gender?
Bates and MacWhinney (1989) suggest that gender may have been a
readily available and easily recognized marker for arbitrary subclassifi­
cation in pre literature cultures that had no access to numbers or letters
for this purpose.

4. In this paper, we used a simple presence/absence measure to eval­
uate the contribution of initial frication. However, the phonetic space that
defines initial consonants could be partitioned in many different ways.
For example, some exploratory analyses of these data show that RTs are
significantly longer for words with an initial [s-] (including single con­
sonants and/or consonant clusters) than they are for other fricatives or af­
fricates, although the remaining fricatives and affricates still result in sig­
nificantly longer RTs than do other initial consonant types. On the other
hand, factors such as presence/absence of voicing on an initial fricative
or affricate have no detectable effect on RT. Further exploration of pho­
netic contributions to lexical access would take us far outside the scope
of the present study, but our preliminary findings suggest that such fac­
tors merit a detailed investigation in their own right.

5. Our thanks to Vii Frauenfelder for suggesting this analysis.
6. We also looked to see whether these two sets of words (i.e., pairs

with and without a semantic contrast) differed in any other way (e.g.,
whether the words that carry a semantic contrast are easier to classify or
faster to repeat), but a series of correlational analyses using the feature
"shared semantics" yielded no significant relations to any of our depen­
dent variables.
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