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A number of studies have attempted to identify the
processes and the representations that are involved in ob-
ject naming both in speaking (e.g., Barry, Hirsh, John-
ston, & Williams, 2001; Barry, Morrison, & Ellis, 1997;
Bonin,Chalard, Méot, & Fayol, 2002; Dell’Acqua, Lotto,
& Job, 2000; Lachman, Shaffer, & Henrikus, 1974;
Vitkovitch & Tyrrell, 1995) and in writing (Bonin et al.,
2002; Bonin & Fayol, 2000; Bonin, Fayol, & Chalard,
2001), but less so in the latter output mode. Studies of
this kind have often used a correlational/multiple regres-
sion approach. As a result of these studies, a number of
important determinants of naming speed and accuracy
have been identified (see below). Studies of this kind
have become possible thanks to the fact that various pic-
ture characteristics and name attributes have been col-
lected for various pictorial stimuli in different language
communities and populations. It is clear that the collec-
tion of normative data on pictures has allowed for ad-
vancements in the studies designed to determine the pro-
cesses and the representations involved in picture naming
and, more precisely, in object naming. However, so far the
majority of studies have not focused on the naming of ac-
tions in either speaking or writing in normals. There are

only a few normative studies involving line drawings or
photographs of actions (Cuetos & Alija, 2003, in Span-
ish; Fiez & Tranel, 1997; Masterson & Druks, 1998;
Székely et al., in press, in English). As far as French is
concerned, we are aware of no normative study of draw-
ings or photographs of actions. The present study at-
tempts to fill this gap. First, we collected norms for ac-
tion photographs (taken from Fiez & Tranel, 1997) and
their correspondingnames in French. Second, we recorded
spoken and written naming latencies in an attempt to iden-
tify certain of the determinants of action naming speed.

Normative Studies Involving Pictures of Objects
Normative studies involving pictures of objects have

proven to be very useful, because researchers can use the
same set of pictures across studies so that the findings
can be optimally compared. In effect, before the pio-
neering study conducted by Snodgrass and Vanderwart
(1980), researchers interested in object naming were
forced to select their own pictures from different sources
(e.g., clip art libraries, children’s books, or dictionaries)
or to ask an artist to draw the pictures. Pictures are idio-
syncratic in nature and may therefore vary along a vari-
ety of dimensions. Therefore, when researchers used dif-
ferent pictures across studies, the results were not entirely
comparable. The situation has changed in recent years
since the Snodgrass and Vanderwart (1980) pictures have
been standardized in different languages and for different
populations (in American English in children, Cycowicz,
Friedman, Rothstein, & Snodgrass, 1997; in British En-
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A set of 142 photographs of actions (taken from Fiez & Tranel, 1997) was standardized in French on
name agreement, image agreement, conceptual familiarity, visual complexity, imageability, age of ac-
quisition, and duration of the depicted actions. Objective word frequency measures were provided for
the infinitive modal forms of the verbs and for the cumulative frequency of the verbal forms associated
with the photographs. Statistics on the variables collected for action items were provided and com-
pared with the statistics on the same variables collected for object items. The relationships between
these variables were analyzed, and certain comparisons between the current database and other sim-
ilar published databases of pictures of actions are reported. Spoken and written naming latencieswere
also collected for the photographs of actions, and multiple regression analyses revealed that name
agreement, image agreement, and age of acquisition are the major determinants of action naming
speed. Finally, certainanalyseswere performed to compare object and action naming times. The norms
and the spoken and written naming latencies corresponding to the pictures are available on the Inter-
net (http://www.psy.univ-bpclermont.fr/~pbonin/pbonin-eng.html) and should be of great use to re-
searchers interested in the processing of actions.
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glish in adults, Barry et al., 1997; and Vitkovitch& Tyrrell,
1995; in Spanish in adults, Sanfeliu & Fernandez, 1996;
more recently in French in adults, Alario & Ferrand,
1999; in Icelandic in adults and children, Pind, Jonsdot-
tir, Tryggvadottir, & Jonsson, 2000; and in Italian in
adults, Dell’Acqua et al., 2000). Also, other sets of pic-
tures of objects have been standardized (in Dutch in
adults, Martein, 1995; in English in children, Berman,
Friedman, Hamberger, & Snodgrass, 1989; in French in
adults, Bonin, Peereman, Malardier, Méot, & Chalard,
2003).

Object naming studies that have adopted a multiple re-
gression approach have found that certain characteristics
of the pictures and also certain characteristics of the ob-
ject names have a major impact on naming performance.
Among the factors that have been investigated are name
agreement, image agreement, conceptual familiarity, vi-
sual complexity, imageability, age of acquisition, and
word frequency. These variables will be briefly described
in turn. In addition, norms for certain of these variables
have been collected for action pictures (Cuetos & Alija,
2003; Fiez & Tranel, 1997; Masterson & Druks, 1998;
Székely et al., in press; the present study).

Name agreement (NA) corresponds to the degree to
which participants agree on a particular name to refer to
a picture. Two measures of NA can be computed: the
percentage of participants producing the most common name
and the H statistic (Snodgrass & Vanderwart, 1980). NA has
been found to be an important determinant of naming speed
(Barry et al., 1997;Bonin et al., 2002;Ellis & Morrison, 1998;
Gilhooly & Gilhooly, 1979; Lachman, 1973; Lachman et al.,
1974; Paivio, Clark, Digdon, & Bons, 1989;Snodgrass & Yu-
ditsky, 1996; Vitkovitch & Tyrrell, 1995). Image agreement
(IA) refers to the degree to which the mental images
formed by participants in response to a picture name
match the picture’s appearance. Pictures that have a high
IA score are produced faster in spoken (Barry et al., 1997;
Bonin et al., 2002) and in written (Bonin et al., 2002) pic-
ture naming. Imageability (Imag) corresponds to the level
of ease with which an object name arouses a mental image
(Paivio et al., 1989). Imag has often been considered to be
a reliable index of the involvement of semantic represen-
tations. Imag effects have not been found to contribute to
naming times in a robust manner in picture naming (e.g.,
Barry et al., 1997; Ellis & Morrison, 1998). Familiarity
(Fam) refers to the familiarity of the depicted concept.
This variable has been included in most picture naming
regression studies, but it has not been found to contribute
to naming times in a systematic and robust manner (Ellis
& Morrison, 1998; Jolicœur, 1985). Visual complexity
(VC) corresponds to the number of lines and details in
the drawing. Here also, VC of the pictures has not been
found to contribute robustly to naming times (Barry
et al., 1997; Bonin et al., 2002; Cycowicz et al., 1997;
but see Ellis & Morrison, 1998).

Age of acquisition (AoA) corresponds to the age at
which a word is acquired in its spoken or written form.
Most studies have used estimated AoA scores. To collect

AoA scores for words, adults are asked to indicate on a
point scale the age at which they think they acquired the
word in its spoken or written form. This scale consists of
a number of points corresponding to different age bands.
Rated and objective AoA scores have been robustly
found to be reliable and strong determinants of naming
speed (e.g., Barry et al., 2001; Barry et al., 1997; Bonin
et al., 2002; Bonin et al., 2001; Carroll & White, 1973;
Chalard, Bonin, Méot, Boyer, & Fayol, 2003; Ellis &
Morrison, 1998; Lachman, 1973; Lachman et al., 1974;
Morrison, Chappell, & Ellis, 1997; Morrison, Ellis, &
Quinlan, 1992; Székely et al., 2003). Although word fre-
quency effects have been found to affect naming times
(e.g., Humphreys, Riddoch, & Quinlan, 1988; Jesche-
niak & Levelt, 1994; Oldfield & Wingfield, 1965), most
past reports of word frequency effects in picture naming
have not taken AoA into account. Given that AoA and
word frequency are correlated variables, some re-
searchers have cast considerable doubt on whether word
frequency effects are genuine frequency effects or
whether they should be attributed to AoA (Morrison
et al., 1992). Nevertheless, other picture naming studies
have reported significant effects of both word frequency1

and AoA (Barry et al., 1997; Ellis & Morrison, 1998;
Lachman, 1973; Lachman et al., 1974; Snodgrass & Yu-
ditsky, 1996; but see Barry et al., 2001; Bonin et al., 2002;
Chalard et al., 2003).

Normative Studies Using Photographs/Pictures
of Actions

As was already mentioned, there are only a few stan-
dardized databases corresponding to pictures of actions.
To our knowledge, only four normative studies of pic-
tures of actions have been published: three in English
(Fiez & Tranel, 1997;Masterson & Druks, 1998;Székely
et al., in press) and one in Spanish (Cuetos & Alija,
2003). Fiez and Tranel publishednorms for VC, IA, NA,
and Fam for 280 photographs of actions, whereas Mas-
terson and Druks collected norms for VC, Imag, Fam,
and AoA for 102 line drawings of actions. However, in
these two studies, naming times for the photographs and
the drawings, respectively, were not collected. Székely
et al. collected naming times and norms in English for
AoA, VC, and NA for a set of 275 actions taken from a
variety of sources. Finally, in Spanish, Cuetos and Alija
collected norms and spoken naming times for a set of
100 line drawings taken from the Masterson and Druks
database.

Whereas Fiez and Tranel (1997) used photographs of
actions, Masterson and Druks (1998) and Székely et al.
(2003) used black-and-white drawings of actions. His-
torically, the pictorial stimuli used in object naming stud-
ies have taken the form of black-and-white drawings
(e.g., the Snodgrass & Vanderwart, 1980, pictures). Fiez
and Tranel used color pictures and picture pairs, because
their intention was to develop stimuli that most clearly
depicted a broad range of actions rather than to compare
performances, for instance, with black-and-white draw-
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ings of objects and photographs of actions. It might be
claimed that the use of moving video pictures would be
more suitable than that of photographsor drawings of ac-
tion since actions are more difficult to portray than are ob-
jects. Although we acknowledge that the collection of
norms for moving pictures might be useful and should be
undertaken in the future, Berndt, Mitchum, Haendiges
and Sandson (1997) have shown that naming performance
for two different action presentationmodes—namely, line
drawings and moving pictures presented in video form—
did not differ in aphasic patients.

As was pointed out by Sanfeliu and Fernandez (1996),
language-specific norms are important since, for exam-
ple, the way names are used to refer to object pictures has
been shown to vary across languages. Cross-linguistic
comparisons are important since they make it possible to
determine whether the (correlational) structure among
the variables that has been found in some languages also
holds true in others. Cuetos and Alija (2003) did not com-
pare their norms with Masterson and Druks’s (1998)
norms. In the Results section, certain analyses will be re-
ported that compare the relationships found in our study
with the Fiez and Tranel (1997) study, with the Master-
son and Druks study, with the Székely et al. (in press)
study, and with the Cuetos and Alija study. The similar-
ities and differences between these studies and the cur-
rent one will be reported in detail.

Why Should We Study Action Naming?
Picture naming is a fast and efficient process (Levelt,

1989; Levelt, Roelofs, & Meyer, 1999). The picture nam-
ing task has been widely used by researchers involved in
language production to investigate the retrieval of words
from the mental lexicon—that is, lexical access. Several
models have been proposed to account for lexical access
in spoken picture naming (e.g., Caramazza, 1997; Dell &
O’Seaghdha, 1992; Dell, Schwartz, Martin, Saffran, &
Gagnon, 1997; Humphreys et al., 1988; Levelt et al.,
1999; Roelofs, 2000). Until now, the various theoretical
accounts of lexical access in language production in nor-
mals have focused on the retrieval of names from ob-
jects—that is to say, nouns. However, when producing
sentences in either speaking or writing, we produce not
only nouns but also verbs. Therefore, any complete
model of lexical retrieval in language production should
also account for how we retrieve verbs from the mental
lexicon.

If we assume that action naming involves levels of
processing similar to those that have been identified in
object naming, we should find that the factors that con-
tribute to naming latencies in object naming are very
similar to those that reliably contribute to naming laten-
cies in action naming (see below). However, the litera-
ture on verb processing suggests that certain differences
between object and action naming might be anticipated.
From an empirical point of view, the identification of the
variables that reliably contribute to action naming speed
is important because it will help researchers identify the

factors that need to be controlled for when designing ex-
periments on action naming.

Verbs not only belong to a different grammatical cat-
egory than nouns, but they also differ on other dimen-
sions. Verbs are more difficult to remember than are
nouns and are acquired later in life (Gentner, 1981; but
on the latter point, see Tardif, 1996). The meanings of
verbs are sparser than are the meanings of nouns. More-
over, verbs are numerous for very high and high word
frequency values but less numerous for lower word fre-
quency values (Gentner, 1981). In contrast, nouns are
more numerous in the lower word frequency range (Gent-
ner, 1981). Imag scores have been found to be lower for
nouns than for verbs, even when the nouns and the verbs
are pictoriable (Masterson & Druks, 1998). In cognitive
neuropsychology, double dissociations between noun
and verb processing have been reported in patients (e.g.,
Caramazza & Hillis, 1991; Denes & Dalla Barba, 1998;
McCarthy & Warrington, 1985; Miceli, Silveri, Nocen-
tini, & Caramazza, 1988). For instance, Caramazza and
Hillis have described a double dissociation between
nouns and verbs in spoken and in written production.Al-
though the two patients they studied had no comprehen-
sion diff iculties for either nouns or verbs, one patient
performed better on nouns than on verbs in writing tasks
(spelling to dictation and written naming), whereas the
other patient exhibited the opposite pattern of perfor-
mance—that is, he performed better on nouns than on
verbs in spoken production tasks (word reading and spo-
ken naming). According to Shapiro and Caramazza
(2001a, 2001b), the verb and noun grammatical cate-
gories are represented in the output phonological and or-
thographic lexicon, respectively. However, there is some
discussion as to whether the reported dissociations be-
tween nouns and verbs can be considered to be genuine
grammatical dissociations or whether they can be ex-
plained by different semantic characteristics corre-
sponding to nouns and verbs (Bird, Howard, & Franklin,
2001; Shapiro & Caramazza, 2001a, 2001b). According
to the latter account, the dissociationsbetween nouns and
verbs should not be ascribed to a lexical but to a seman-
tic level. Finally, neuroimaging and electrophysiological
data have suggested that nouns and verbs activate differ-
ent parts of the brain (e.g., Damasio & Tranel, 1993;
Daniele, Giustolisi, Silveri, Colosimo,& Gainotti, 1994;
Molfese, Burger-Judisch, Gill, Golinkoff, & Hirsch-
Pasek, 1996). Thus, certain differences in the processing
of verbs and nouns can be anticipated. However, we still
need to determine precisely the level(s) at which the pro-
cessing differences are located. Since some studies sug-
gest that the semantic representations corresponding to
actions are sparser than those corresponding to objects
(Gentner, 1981;Masterson & Druks, 1998), Imag—a vari-
able recognized as indexing semantic representations—
should make a greater contribution in action naming than
in object naming. Given also that the way actions are lexi-
calized is more variable than the way objects are lexical-
ized (Gentner, 1981), NA should play a greater role in
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action naming than in object naming. Finally, one issue
that needs to be addressed is whether the grammatical
category—nouns or verbs—makes a specific contribu-
tion in naming speed beyond that of other variables as
one would predict if the noun and verb grammatical cat-
egories were organizational dimensions of the mental
lexicon (Shapiro & Caramazza, 2001b) and as, indeed,
the Székely et al. (in press) study, reported below, sug-
gests.

It is clear that a necessary first step for the investiga-
tion of potential differences between action and object
naming is to collect norms for pictures of actions and
naming times for the pictures. Indeed, Cuetos and Alija
(2003) have shown that AoA and NA are reliable deter-
minants of spoken action naming speed in normal adults.
Cuetos and Alija also compared action naming speed
with object naming speed in participants taken from the
same pool (Cuetos, Ellis, & Alvarez, 1999). They found
that (1) NA was more important in verb naming than in
object naming, whereas the reverse was true regarding
word frequency and Fam, and (2) naming times were
longer for action naming than for object naming. Ac-
cording to these authors, the latter result suggests that
actions are more diff icult to process because there is
usually more happening in action pictures than in object
pictures, or because verbs have less accurate representa-
tions in the lexicon than do nouns, or even because verbs
elicit more competition between alternative responses
than do objects. Székely et al. (in press) have also com-
pared the factors affecting object and action naming in
timed picture naming tasks in English-speaking adults.
The various analyses they conducted led them to con-
clude that action naming is more difficult than object
naming even thoughverbs tend to be shorter and of higher
frequency than are nouns. They also found that action
pictures are more visually complex than are object pic-
tures, that verbs are acquired later than are nouns, and
that verbs are more often shared by two or more pictures
in the stimulus set. In a multiple regression analysis that
took into account several predictors (e.g., AoA, VC, NA,
etc.) including a dichotomous action–object variable,
they found that word length, objective AoA, word com-
plexity, and NA made reliable independentcontributionsin
predictingnaming latencies. Importantly, the action–object
variable also made an independent and reliable contribu-
tion. The latter finding strongly suggests that action nam-
ing is still much more difficult than object naming is, even
though several factors that may potentially account for
the naming diff iculty difference between nouns and
verbs (in particular, NA and VC) are statistically con-
trolled for. Given thatCuetosand Alija’s study and Székely
et al.’s study are, to the best of our knowledge, the only
studies that have collected naming data for action pic-
tures, the generalizability of these findings must be de-
termined. Indeed, in the present study, we investigated
some of the determinants of action naming speed both in
speaking and in writing. On the basis of the Cuetos and
Alija and the Székely et al. studies, we anticipated that

NA and AoA would be reliable determinants of action
naming latencies in both production modes. In the light
of the findings obtained by Székely et al., we report in
the final part of this article certain analyses that were de-
signed to compare the difficulty of naming actions ver-
sus objects—as indexed by naming times—on the basis
of the Bonin et al. (2002) object naming study and the
present action naming study.

To summarize, the normative study reported here will
be useful to researchers who are, more generally, inter-
ested in action processing. This article is organized into
two parts. The first part will describe the collection of
norms in French-speaking adults for action photographs
taken from Fiez and Tranel’s (1997) study. The photo-
graphs were standardized on NA, IA, Fam, VC, Imag,
AoA, and the duration of the actions.The norms are avail-
able on the Internet at http://www.psy.univ-bpclermont.
fr/~pbonin/pbonin-eng.html. The statistics correspond-
ing to the variables collected for action items will also
be reported and compared with the same variables col-
lected for object items in French. Correlational analyses
were performed on the variables collected for actions, and
the results of these analyses were compared with the re-
sults reported by Fiez and Tranel (1997), Masterson and
Druks (1998), and Székely et al. (in press) in English and
Cuetos and Alija (2003) in Spanish. The second part will
report the collection of spoken and written naming times
corresponding to the standardized photographs (also
available on the Internet from the above-mentionedURL)
and certain comparisons between action and object nam-
ing times. The action naming times will be very useful
when selecting materials for designing experiments.

COLLECTION OF THE NORMS

Method
Participants. A total of 180 psychology students from Blaise

Pascal University participated in the normative study in return for
course credits. Different participants were involved in each of the
six rating tasks (30 participants in each task). The six tasks were
NA, IA, Fam, VC, AoA and Imag. The participants (17 males and
163 females; mean age, 20.52 years; range, 17–38 years) were all
native speakers of French and had normal or corrected-to-normal
vision. All the separate rating tasks were performed collectively.

Material . The initial stimuli were the 280 photographs depicting
actions and events from the Fiez and Tranel (1997) battery. The pre-
liminary selection was performed using only single pictures de-
picting persons, animals, and objects engaged in ongoing actions.
Thus, the picture pairs that were used by Fiez and Tranel to depict
a change of state or an event were not used since our goal was to
provide naming times for single pictures. Next, a total of 210 pho-
tographs were shown individually to 10 participants (not involved
in the normative study) who had to assign a verb to each action de-
picted by the photographs. Sixty-eight pictures were discarded be-
cause either (1) they had a very low NA score (,30%) or (2) they
led to the production of the same modal verb in French (e.g., in
French the infinitive form pousser is used for the three actions to
push, to shove, and to grow). In the latter case, the picture with the
highest NA score was selected (e.g., to push for pousser). Thus, the
final pool of pictures retained for inclusion in the normative study
was 142.



NORMS AND NAMING TIMES FOR ACTION PICTURES 131

Procedure. The participants were tested collectively. The proce-
dures used by Fiez and Tranel (1997) to collect the norms were
closely adhered to. At the beginning of each rating task, the in-
structions were provided both in writing on a separate sheet of
paper and verbally by the experimenter. The participants were in-
structed to perform their assigned rating task carefully and consis-
tently. Individual answer sheets were prepared for each rating task.
In each rating task, short breaks were given to the participants. For
the NA, IA, Fam, and VC tasks, the pictures were projected onto a
large white screen by means of an overhead projector. For the AoA
and Imag rating tasks, the written modal verb taken from the NA
task corresponding to the action was provided on the individual an-
swer sheets. For all the rating tasks except NA, 5-point scales were
used. Great care was taken to explain to the participants that the full
range of scale values had to be employed and not only the extremes.

In the NA task, the participants were told to look carefully at each
picture and to write down on the answer sheet a single word (the in-
finitive form of a verb) that best described what the person, animal,
or object was doing. Each time the participants failed to name a pic-
ture, they had to indicate whether it was because they did not know
the action (they were instructed to write down “DKA”), they did
not know the name of the action (“DKN”), or they were in a tip-of-
the-tongue state (“TOT”). A preliminary test on a subset of pictures
with different participants revealed that 7 sec was enough to com-
plete a written response. Therefore, each picture was presented for
7 sec.

In the IA task, the participants were asked to judge how closely
each photograph resembled their mental image of the action. To this
end, the experimenter spoke aloud the modal name corresponding
to the picture prior to its presentation, waited approximately 5 sec,
and then presented the picture on the screen. During this 5-sec pe-
riod, the participants had to generate a mental image corresponding
to the modal verb spoken aloud while keeping their eyes closed or
looking at the black screen. Once the photograph was displayed,
they rated on a 5-point scale the degree of agreement between the
photograph and their generated mental image, with 1 correspond-
ing to low agreement and 5 corresponding to high agreement .

In the Fam task, the participants were asked to evaluate the fa-
miliarity of the action depicted by each picture in terms of how
usual or unusual the action was in their realm of experience. Fa-
miliarity was defined as “the degree to which you come into con-
tact with or think about the action.” Care was taken to explain to the
participants that the rating had to be attributed to the action itself
and not to the way in which it was photographed or the particular
object used to demonstrate the action. A 5-point scale was used,
with 1 corresponding to a very unfamiliar action and 5 corre-
sponding to a very familiar action.

In the VC task, the participants were told to rate the visual com-
plexity of each photograph. They were told to rate the complexity
of the photograph itself rather than the complexity of the real-life
action that it represented. The score of 5 corresponded to very com-
plex and the score of 1 to very simple. The visual complexity was
defined as the number of details or the intricacy of the lines in the
photograph.

For the Imag, AoA, and duration tasks, the ratings were per-
formed on the basis of the written modal verbs that were taken from
the individual answers from the NA task. A booklet containing all
the modal verbs was prepared. A 5-point scale was printed below
each modal verb. In the Imag task, the participants had to indicate
on a 5-point scale whether the verb evoked a mental image with
very great difficulty (rated 1) down to very easily (rated 5). In the
AoA tasks, the participants had to estimate the age at which they
thought they had learned each of the verbs in its written or oral
form. For this task, the values of the scale corresponded to 3-year
age bands, with 1 corresponding to learned between 0–3 years and
5 corresponding to learned at age 12 or after. In the duration task,
the participants had to estimate from the modal verb the time it

takes to perform the corresponding action, with 1 corresponding to
very short action and 5 corresponding to very long action. We in-
cluded this variable because the temporal dimension of actions
might be relevant when naming actions from photographs. If the
time taken to physically perform an action is mentally encoded, the
temporal dimension of the action might come into play when nam-
ing the action from a photograph. Therefore, the time it takes to per-
form an action might be translated into naming times.

The written word frequency and the cumulative frequency values
(i.e., Frantext frequency measures taken from the LEXIQUE data-
base, New, Pallier, Ferrand, & Matos, 2001) for the modal verbs are
also provided when available. The word frequency values are based
on a corpus of 31 million words. Given that certain lexical process-
ing models assume morphological decomposition, we also provide
the cumulative frequency of the forms corresponding to the modal
verbs. The abbreviation NA is used to indicate that the value was
not available in LEXIQUE (New et al., 2001).

COLLECTION OF THE NAMING TIMES

Method
Participants. A total of 60 undergraduate students (55 females

and 5 males; mean age, 20.17 years; range, 17–28 years) from Blaise
Pascal University (Clermont-Ferrand) participated in the experiment
in order to fulfill a course requirement and were given course cred-
its. All were native speakers of French with normal or corrected-to-
normal vision. Half of the participants were randomly assigned to the
spoken action naming task and the remaining half to the written action
naming task. None of them had participated in the six rating tasks.

Material . The stimuli consisted of the 142 photographs used in
the rating tasks. Ten additional action pictures were used for training.

Apparatus. The experiment was run using PsyScope (Cohen,
MacWhinney, Flatt, & Provost, 1993) on a PowerMacintosh. The
computer controlled the presentation of the pictures and recorded
the latencies. A graphic tablet (WACOM UltraPad A5) and a con-
tact pen (SP-401) were used to record the graphic latencies. An
AIWA CM-T6 small tie-pin microphone connected to a buttonbox
was used to record the spoken latencies. The recording accuracy for
the latencies was to the nearest millisecond.

Procedure. The participants were tested individually and were
randomly assigned to either the written or spoken action naming task.

Spoken action naming. The participants sat in front of the
screen at a distance of about 60 cm. They were told that they would
have to say aloud the infinitive form of the verb corresponding to
any given action photograph presented on the screen as quickly and
as accurately as possible, and to avoid saying “um” or “er” before a
verb. Each time the participants failed to name a photograph, they
had to indicate whether it was because they did not recognize the
action (they had to say aloud “DKA”) or because they did not know
the name of the action (“DKN”). However, when the participants felt
they knew its name but were not able to retrieve it immediately, they
had to say aloud “tip of the tongue” (TOT). The experimenter mon-
itored the participants’ responses and scored them for correctness.

Each trial had the following structure: A ready signal (*) ap-
peared on the screen for 500 msec and was immediately followed
by the picture. The next trial began 5,000 msec after the participants
initiated their response. This intertrial delay was established on the
basis of similar studies (Bonin et al., 2002; Bonin et al., 2001). A
short break was given to the participants after every 50 trials. The
experiment started with 10 practice pictures. The order of presen-
tation was randomized for each participant. The experimenter
recorded all naming errors, hesitations, and voice key failures. The
entire session lasted about 45 min.

Written action naming. The procedure was the same as that for
spoken action naming except that the participants had to write down
the verb (in the infinitive form) corresponding to each presented
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photograph as quickly and as accurately as possible. The written re-
sponses were timed as follows: The participants sat with the stylus
right above the tablet so that the latency was the time taken to make
contact after picture onset. In order to avoid any variability in the
positioning of the stylus before each word was written, a line was
drawn and the participant was obliged to position the stylus directly
above the start of the line. More precisely, we prepared response
sheets (size, 21 3 29.7 cm) to enable us to gather all the written re-
sponses relating to the different verbs. These response sheets con-
sisted of five columns of 20 lines each, with the different lines
drawn one above the other at a constant interval of 0.7 cm. All of
the lines were 3.5 cm long. The experimenter systematically en-
sured that the instructions were adhered to and always corrected the
participants if they failed to follow them. Also, they were instructed
to write down either “DKA,” “DKN,” or “TOT” when the name was
not immediately available. A short break was given to the partici-
pants after every 50 trials. As in the spoken naming condition, the
order of presentation was randomized, and 10 pictures were used
for initial practice. The entire session lasted about 45 min.

RESULTS AND DISCUSSION

Rating Data
The mean ratings collected for each action photograph

are available electronically on the Internet (at the previ-
ously mentioned URL). The items are listed alphabeti-
cally. For each action photograph, the following infor-
mation is provided: (1) the number of the photograph
used in the Fiez and Tranel (1997) database (the pho-
tographs can be obtained electronically on request from
these authors); (2) the most common (modal) verb ob-
tained in the untimed NA task (together with both the in-
tended verb in parentheses whenever it was different
from the modal name and an approximate English trans-
lation of the modal verb); (3) two measures of NA cor-
responding to the percentage of participants giving the
most common verb and the H statistic;2 and (4) the means
and the standard deviations.The word frequency value of
the infinitive form of the modal verb and the cumulative

word frequency value of the modal verb (taken from
New et al., 2001) are also provided whenever available
(as already stated, the abbreviation NA is used when fre-
quency values were not available in LEXIQUE).

The various nonmodal verbs and their corresponding
frequencies of occurrence are also provided for each of
the photographs. The number of naming failures (DKN,
DKA, and TOT) is also given for each item. Finally, the
mean spoken and written naming latency for each item
is given in milliseconds.

Descriptive Statistics
Descriptive statistics for the different variables are

presented in Table 1.
As was already stated, two measures of NA were com-

puted: the H statistic and the percentage of participants
producing the modal verb (%NA). The H value equals 0
when the modal verb was provided by all participants.
Higher H values indicate lower levels of name agreement.

In comparison with two databases corresponding to
pictures of objects, which have recently been standard-
ized in French (i.e., Alario & Ferrand, 1999; Bonin,
Méot, et al., 2003) on the same variables as those used in
the present study except duration, the NA percentage for
actions was lower (and H conversely higher) on the mea-
sures of central tendency. We subdivided the frequency
distributions of the NA scores into 10-unit intervals for
both objects (NA scores taken from Alario & Ferrand,
1999) and actions. As is shown in Figure 1, the NA
scores exhibited reliably different frequency distribu-
tions [x2(8) 5 48.71, p , .001].3

As can be seen from Figure 1, there are more objects
than actions for which the NA score was 100% (58.90%
vs. 28.20%), whereas for all the other NA bands the fre-
quencies were higher for actions than for objects.

The %NA and H variables appeared to be less skewed
for actions than for objects, and the skews acted in op-

Table 1
Summary Statistics in the Current Sample

NA NA Word Cum.
(H) (%) IA Fam VC Imag AoA Dur Freq. Freq.

M 0.96 73.00 3.53 2.80 2.35 3.99 2.36 2.61 19.56 111.38
SD 0.72 21.51 0.87 1.02 0.82 0.54 0.66 1.00 34.15 173.15
Median 0.93 73.33 3.73 2.72 2.05 4.05 2.37 2.41 8.06 47.29
Range 3.01 90.00 3.48 3.67 3.32 2.63 3.13 3.64 234.71 960.65
Min 0.00 10.00 1.39 1.27 1.14 2.34 1.10 1.05 0.10 0.29
Max 3.01 100.00 4.88 4.93 4.46 4.97 4.23 4.68 234.81 960.94
Q1 0.24 60.00 2.88 1.93 1.79 3.66 1.87 1.76 2.03 17.38
Q3 1.49 93.33 4.27 3.52 2.84 4.38 2.83 3.33 20.76 114.47
IRQ 1.25 33.33 1.39 1.59 1.05 0.72 0.96 1.57 18.73 97.09
Skew 0.81 1.50 0.64 1.01 3.04 0.85 0.92 1.41 2.11 2.25

Note—NA, name agreement (H, statistic H; %, percentage of participants giving the
most common verb); IA, image agreement; Fam, conceptual familiarity; VC, visual
complexity; Imag, imageability; AoA, age of acquisition; Dur, duration; Word Freq.,
word frequency of the infinitive form of the modal verb from LEXIQUE (Frantext;
New et al., 2001); Cum. Freq., cumulative word frequency of the modal verb from
LEXIQUE (Frantext; New et al., 2001); M, mean; SD, standard deviation; Q1, 25th
percentile; Q3, 75th percentile; IRQ, interquartile range; Skew, (Q32median)/(me-
dian2Q1): . 1 is positively skewed.
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posite directions. However, it appeared that the index
used to measure the skew was not sufficiently sensitive
because the forms of the distributions were clearly asym-
metric (positively skewed for H and negatively skewed
for %NA), but with a long flat portion of the distribution
occurring after (for %NA) or before (for H ) the tail.
Fisher’s g1 coefficient revealed that the asymmetry was,
in fact, in the same direction but was less pronounced for
actions than for objects. For instance, concerning the H
measure, the corresponding values were g1 5 .421 for
actions and g1 5 .774 for objects. The number of alter-
native names was higher for actions than for objects
(3.75 vs. 2.23). The descriptive statistics for IA and Fam
for actions were very similar to those observed for ob-
jects. As far as VC is concerned, the central tendency
measures were lower in magnitude for the actions than
for the objects. Also, VC resulted in a large positive
skew for the actions, whereas no skew was observed for
the objects. The rated AoA values of the modal verbs
were somewhat lower on the central tendency measures
than those of the nouns. The word frequency characteris-
tics (e.g., means, standard deviations, etc.) of the modal
verbs were similar to those observed for the nouns, ex-
cept that the frequency range was higher for the nouns
than for the verbs. Imag norms have recently been col-
lected in French for 866 object names includingthose used
in the Alario and Ferrand (1999) study and those used in
the Bonin, Peereman, et al. (2003) study (Bonin, Meot,
et al., 2003). Descriptive statistics on Imag scores were

very similar for actions and objects, with the exception
that, for both for the quartiles and the mean, Imag values
were somewhat higher for objects than for actions. Also,
the negative skew was larger for objects than for actions.

A series of analyses of variance was performed with
nature of the items (action vs. object) taken as a factor on
the means corresponding to NA (%NA and H ), IA, Fam,
VC, Imag, word frequency (log transformed), rated
AoA, and also the number of alternative names.4 These
analyses confirm the descriptions reported above: There
were significant differences between actions and objects
on NA (%NA and H ), VC, Imag, rated AoA, and number
of alternative names. The results are in agreement with
those obtained by Székely et al. (in press) regarding NA
and the number of alternative names in that actions yield
fewer high agreement scores than do objects and also give
rise to more different alternative names than do objects.
However, there are also certain interesting differences.
Contrary to Székely et al., we did not find that action
modal names are higher in frequency than are object
modal names. Also, we did not observe that the VC of
the actions was higher than that of the objects, in contrast
to Székely et al.’s finding. It is worth noting that the mea-
sures of VC were objective measures in Székely et al.’s
study, whereas we used a scaled measure of VC. More-
over, whereas the action pictures used in the Székely et al.
study were black-and-white drawings, the action pictures
used in the present study were colored photographsof ac-
tions. Maybe the difference in the format used to depict

Figure 1. Distribution of pictures (in percentages) of objects and actions as a function of name
agreement ranges.
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the actions and the way in which VC is measured could ac-
count for the discrepancy.

Correlational Analyses
The correlations obtained on the set of variables are

shown in Table 2. The two measures of frequency were
log transformed.

As was expected, the correlation between the two NA
measures (H and %NA) was high and negative, and the
correlation between the frequency of the infinitive
modal form of the verb and the cumulative frequency of
the verbal form was high and positive.

AoA was significantly correlated with all variables
except VC. Thus, this result suggests that early-acquired
verbs have higher name agreement scores, refer to more
familiar actions, generate mental images of the corre-
sponding action more easily, and are also more frequent
than are late-acquired verbs.

The negative correlation between Fam and VC indi-
cates that familiar actions are depicted by photographs
that are less visually complex (or the reverse), whereas
the positive correlations between Fam and the two mea-
sures of word frequency suggest that more frequent
verbs are related to more familiar actions (and also the
reverse).

NA (%NA and H ) was significantly correlated (posi-
tively and negatively, respectively) with both IA and
Imag. The positive correlation between NA and IA sug-
gests that high NA scores are given to photographs for
which there is a good match between the mental images
that are generated from the modal verb and the action de-
picted by the photograph. The positive correlation be-
tween NA and Imag indicates that high name agreement
scores tend to be given to photographs for which the
mental images are easier to generate from the corre-
sponding modal verb.

The correlation between duration and VC was posi-
tive and reliable, thus indicating that the actions for
which the duration is estimated as long are associated

with more visually complex photographs (and also the
reverse).

Finally, correlations were observed both between AoA
and IA (positive) and between word frequency and IA
(negative). These correlations indicate that high IA
scores are more strongly associated with late-acquired
and low frequency verbs than with early-acquired and
high frequency verbs.

Factor Analysis
In order to obtain further information on the main

multivariable structures of our normative database, a
principal component factor analysis and a varimax rota-
tion was performed. Only the H statistic for NA was con-
sidered in the analyses because (1) the heterogeneity of
the verbs provided for a photograph is better indexed by
the H measure than by %NA (Snodgrass & Vanderwart,
1980) and (2) using both NA measures would have given
too much weight to the NA variable. Also, we used only
the cumulative word frequency (log transformed) mea-
sures because the word frequency measures correspond-
ing to the infinitive verbal form might underestimate the
frequency of the verbal forms.

Two factors were retained because the scree plot
showed no obvious break after the first eigenvalue, and
the third eigenvalue was equal only to 1.24. The two fac-
tors accounted for 51.18% of the variance. Table 3 shows
the loadings of the variables. Factor 1 essentially loads
on AoA and VC, which are opposed to word frequency
and Fam. Given the correlations between duration and
this set of variables (and more particularly VC), duration
was also partly expressed on this factor. The second fac-
tor loads on IA and Imag, which are opposed to NA.

Comparison With the Fiez and Tranel (1997),
Masterson and Druks (1998), Székely et al. (in
press), and Cuetos and Alija (2003) Databases

Cross-linguistic comparisons are important since they
make it possible to determine whether the (correlational)

Table 2
Correlations Among the Measured Variables

NA NA Word
(H ) (%) IA Fam VC Imag AoA Dur Freq.

NA(%) 2.837*
IA 2.332* .328*
Fam 2.104 .215 .051
VC .056 2.110 2.021 2.510*
Imag 2.249* .253* .140 .215 2.016
AoA .226* 2.258* .301* 2.391* .203 2.346*
Dur 2.075 2.030 .194 2.266* .453* .033 .216*
Word Freq. 2.142 .215 2.277* .310* 2.176 .049 2.647* 2.137
Cum. Freq 2.138 .217* 2.244* .351* 2.249* 2.050 2.607* 2.205 .893*

Note—NA, name agreement (H, statistic H; %, percentage of participants giving the most common
verb); IA, image agreement; Fam, conceptual familiarity; VC, visual complexity; Imag, imageabil-
ity; AoA, age of acquisition; Dur, duration; Word Freq, word frequency of the infinitive form of the
modal verb from LEXIQUE (Frantext; New et al., 2001); Cum. Freq., cumulative word frequency of
the modal verb from LEXIQUE (Frantext; New et al., 2001). *p , .01.
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structure among the variables that has been found in
some languages also holds true in others. The following
analyses were therefore performed to compare the rela-
tionships found in our database with four databases
available for action pictures: Fiez and Tranel (1997),
Masterson and Druks (1998), Székely et al. (in press),
and Cuetos and Alija (2003).

Fiez and Tranel (1997). Fiez and Tranel’s (1997) NA
scores were very similar to those found in the current
database. The same holds true as far as VC is concerned.
However, the mean Fam and IA scores were higher (and
less heterogeneous) in the Fiez and Tranel database than
in the present one. Finally, the mean cumulative fre-
quency was higher and the scores were more heteroge-
neous in our database than in Fiez and Tranel’s.

All the correlations reported by Fiez and Tranel
(1997) had the same signs as those observed here. The
correlations between Fam and NA and between IA and
Fam were higher in Fiez and Tranel’s database than in the
present one.

Masterson and Druks (1998). The mean cumulative
word frequency was lower in the Masterson and Druks
(1998) database than in the present one. Also, the fre-
quency values were less variable in the Masterson and
Druks database than in the present one. Because the
scales used by Masterson and Druks were different from
those used here, no comparison was possible concerning
the measures of central tendency or of the dispersion of
the other variables.

The signs of the correlations reported by Masterson
and Druks (1998) were the same as those observed in our
database. However, in absolute terms, AoA was more
highly correlated with word frequency and less so with
familiarity in our database than in the Masterson and
Druks database.

Székely et al. (in press). Only two kinds of measures
are common to the Székely et al. (in press) database and
ours: %NA (and the H statistic) and word frequency. The
%NA scores were very similar for both the means and
the variances. The mean of the H statistic was slightly
higher in the Székely et al. database than in the present
one. The mean log frequency was much lower in our
database than in Székely et al.’s. The correlations be-

tween these three variables were very similar in the two
databases.

Cuetos and Alija (2003). In contrast to what has been
noted concerning the English and American-English
databases, the mean cumulative frequency was higher in
Spanish than in French. Since Cuetos and Alija (2003)
used the same scales as those used by Masterson and
Druks (1998), which are different from those used here,
it was not possible to compare our results on the other
variables.

The sign of the correlation between VC and cumula-
tive frequency was opposite in French (2.249) and Span-
ish (.124, n.s.). The correlation between VC and Fam was
not significant in Spanish (2.099), whereas it was large
and reliable in French (2.51). The correlations between
the two measures of word frequency (form frequency and
cumulative value, respectively) and Fam were lower in
French (.31 and .351) than in Spanish (.548 and .426),
whereas the correlations between the two measures of
word frequency and AoA were larger in French (2.647
and 2.607) than in Spanish (2.453 and 2.437).

Real-Time Naming Data
Spoken and written naming latencies were trimmed on

the basis of item rather than participant means since item
difficulty is such a large source of variance in naming
time (Snodgrass & Yuditsky, 1996). Trimming was ac-
complished by eliminating all latencies greater than two
standard deviations from each item’s mean.

Multiple regression analyses were performed with
spoken and written naming latencies included respec-
tively as the dependent variables and NA, IA, Imag, VC,
Fam, AoA, cumulative frequency (log transformed), and
duration as the independent variables. A word length
variable was also included (i.e., number of phonemes
and letters in spoken and written naming, respectively).

As has generally been the case in object naming stud-
ies using multiple regression analyses (e.g., Barry et al.,
1997; Bonin et al., 2002), items having a very low NA
score were not considered. More specifically, only items
with an NA of at least 50% (taken from the norming
study) were considered.5 Analyses were thus performed
on 106 (spoken naming) and 107 (written naming) items.

Table 4 reports the results of simple correlationalanaly-
ses between written and spoken naming latencies and each
of the other variables. Naming latencies were correlated
with NA, IA, and Imag. Moreover, spoken latencies were
positivelyand significantly correlated with both AoA and
Fam, whereas written latencies were significantly corre-
lated with word length.Cumulative frequency was not sig-
nificantly correlated with naming latencies in either task.

Table 5 reports the results from the multiple regres-
sion analyses in spoken and written picture naming.

In both tasks, NA and IA were significant determi-
nants of naming latencies. AoA was also a reliable de-
terminant of naming latencies in both tasks. A reliable
contribution of word length was found in written naming
only. The results are in agreement with Cuetos and Ali-
ja’s (2003) and Székely et al.’s (in press) studies, which

Table 3
Factor Analysis (Varimax Rotation)

Variable/Factor 1 2

NA (H ) .124 2.747
IA .325 .671
Fam 2.696 .257
VC .640 2.026
Imag 2.184 .643
AoA .761 2.180
Dur .583 .282
Cum. Freq. (log) 2.723 2.055

Note—NA, name agreement (H, statistic H ); IA, image agreement;
Fam, conceptual familiarity; VC, visual complexity; Imag, imageabil-
ity; AoA, age of acquisition; Dur, duration; Cum. Freq., cumulative
word frequency of the modal verb from LEXIQUE (Frantext; New
et al., 2001).
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also found that AoA and NA are reliable determinants of
action naming speed in Spanish and English when draw-
ings of actions are used. Given that Barry et al. (1997)
found that AoA and word frequency interact, a regres-
sion analysis was performed with the inclusion of the
interaction term, but it turned out to be not significant.

A multiple regression analysis performed on correct
naming rates yielded exactly the same pattern of results
as that found for the latencies. In both spoken and writ-
ten naming, NA, IA, and AoA were reliable determinants
of correct naming rates.

Finally, for both spoken and written naming, simulta-
neous regression analyses were performed with naming
latencies as the dependent variable and the two factors
extracted using the principal component factor analysis
described above as the independentvariables.These analy-
ses revealed that the first factor was significant in spoken
naming only, whereas the second factor was significant
in both spoken and written naming. As far as spoken
naming is concerned, the amount of unique variance ac-
counted for by the second factor was about five times
more than that accounted for by the first factor. These
results are in agreement with those obtained in the mul-
tiple regression analyses described above.

In general, the results of the multiple regression analy-
ses are consistent with those reported in the literature on
object naming (e.g., Bonin et al., 2002; Chalard et al.,
2003). In effect, in line with previous studies,we found that
NA is an important determinant of naming speed (Barry
et al., 1997; Bonin et al., 2002; Ellis & Morrison, 1998;
Gilhooly & Gilhooly, 1979; Lachman, 1973; Lachman
et al., 1974; Paivio et al., 1989; Snodgrass & Yuditsky,
1996; Vitkovitch & Tyrrell, 1995). The finding of a reli-
able effect of NA was clearly anticipated for action nam-
ing given that the way actions are lexicalized is more vari-
able than the way objects are lexicalized (Gentner, 1981).
IA has not previously been very frequently included as a
predictor of naming speed in object naming studies, but
it also happens to be a significant determinant of action

naming latencies, as was found by Barry et al. (1997) and
by Bonin et al. (2002) for object naming.

The finding of a reliable contributionof AoA in action
naming adds further evidence for the claim that lexical
representations—here, the lexical representations corre-
sponding to actions—are accessed faster when words are
acquired early in life than when they are acquired later.
In line with certain picture naming studies that have
failed to f ind reliable effects of word frequency when
AoA was also taken into consideration (Barry et al.,
2001; Bonin et al., 2002), we did not find a reliable con-
tribution of objective word frequency, nor did it interact
significantly with AoA. Clearly, the identification of the
conditions that lead to the observation of both word fre-
quency and AoA effects in picture naming is an issue
that requires further investigation. We did not find that
either Fam or VC made a significant contribution in pre-
dicting naming times. However, these variables have not
been found to contribute robustly to object naming times
(Barry et al., 1997; Bonin et al., 2002; Cycowicz et al.,
1997; Ellis & Morrison, 1998; Jolicœur, 1985). Finally,
we did not find Imag, a variable which has often been
considered to index the semantic level, to be a signifi-
cant predictor of action naming latencies. This finding is
surprising because, as was noted in the introduction, cer-
tain studies suggest that semantic representations corre-
sponding to actions are sparser than those correspond-
ing to objects (Gentner, 1981; Masterson & Druks,
1998). Therefore, one might have been led to predict that
Imag should play an important role in action naming.
The lack of an effect of this variable might be related to
its lower variance in the present data set.

The observation that the determinants that have been
identified as reliably influencing object naming perfor-
mance are similar to those found in action naming strongly
suggests that action naming involves levels of processing
similar to those that have been identified in object nam-
ing. However, although the main predictors of naming

Table 4
Correlations Between Naming Times and the

Other Measured Variables

Variable SL WL

NA (H ) .439* .516*
IA 2.490* 2.549*
Fam 2.307* 2.197
VC .223 .135
Imag 2.270* 2.336*
AoA .226* .097
Dur 2.003 2.149
Cum. Freq. 2.124 .007
Phons 2.006
Let .256*

Note—SL, spoken latency; WL, written latency; NA, name agreement
(H, statistic H); IA, image agreement; Fam, conceptual familiarity; VC,
visual complexity; Imag, imageability; AoA, estimated age of acquisi-
tion; Dur, duration; Cum. Freq., cumulative word frequency (log trans-
formed) of the modal verb from LEXIQUE (Frantext; New et al.,
2001);Phons, number of phonemes; Let, number of letters. *p , .01.

Table 5
Values of Multiple R and Beta Weights for the Independent

Variables in Spoken and Written Picture Naming

Spoken Picture Naming Written Picture Naming

0.675 0.741

Multiple R b SE t p b SE t p

AoA .306 .112 2.74 .01 .247 .106 2.32 .02
NA (H ) .232 .086 2.69 .01 .271 .077 3.50 .001
IA 2.462 .092 25.03 .001 2.485 .085 25.72 .001
VC .141 .095 1.48 .14 .144 .085 1.69 .09
Cum. freq 2.059 .080 20.74 .46 .167 .101 1.64 .10
Imag 2.064 .090 20.71 .48 2.119 .083 21.43 .16
Fam 2.044 .102 20.43 .67 2.005 .087 20.06 .95
Let .230 .073 3.16 .001
Phons .033 .110 .30 .76
Dur .017 .089 .20 .85 .012 .082 .15 .88

Note—AoA, estimated age of acquisition; NA, name agreement (H,
statistic H ); IA, image agreement; VC, visual complexity; Cum. freq.,
cumulative word frequency (log transformed) of the modal verb from
LEXIQUE (Frantext; New et al., 2001); Imag, imageability; Fam, con-
ceptual familiarity; Let, number of letters; Phons, number of phonemes;
Dur, duration.
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latency appear to be the same in object and action nam-
ing, naming difficulty seems to be different for objects
and actions. The analyses reported above have shown
that verbs have lower NA scores (in terms of %NA) and
a higher number of alternative names than do nouns.
This suggests that actions are more diff icult to name
than are objects, in part because the mapping from
meaning to label is more variable for verbs than for
nouns. In other words, there are generally more ways to
depict an action verbally than to depict an object.

The difficulty of naming actions as compared with ob-
jects can also be indexed by naming times. As can be seen
from Table 6, action naming latencies are longer than ob-
ject naming latencies. Whatever the criteria applied to an-
alyze the data (when only items with a correct response
rate of at least 50% are included and a trimming proce-
dure is applied or when the full set of items is used and
no trimming procedure is applied), actions still take
longer to be named than objects do in both writing and
speaking. In order to explore further the action–object
naming time difference, we conducted two different kinds
of analyses. In the first set of analyses, we performed a
post hoc a priori matching of object and action items on
rated AoA, NA, Imag, log frequency, IA, Fam, and num-
ber of letters. Owing to the stringent selection conditions,
VC and number of phonemes were not controlled for
a priori and were therefore introduced as covariates in
analyses of covariance,with the nature of the items (action
vs. object) taken as an independent variable and naming
times as a dependent variable (spoken and written nam-
ing times, respectively).The results were clearcut: For both
speaking and writing, the time difference between the
naming of actions and objects was large and reliable ( p ,
.01). Multiple regression analyses were subsequently
performed on the spoken and written naming latencies
with the same set of independent variables as those de-
scribed for the multiple regression analyses reported
above. However, the nature of the items was introduced

as a dichotomous variable. The main findings, as de-
scribed above, were again found in relation to the con-
tinuous independent variables (NA, IA, and AoA were
found to be reliable determinants of naming speed in
both speaking and writing). Importantly, the dichoto-
mous variable was a strong and reliable determinant of
naming speed in both productionmodes, as Székely et al.
(in press) have found in spoken naming in English. Taken
together, the two studies indicate that the naming time
difference between actions and objects persists even
when several important dimensions, which differentiate
the two types of stimuli, are controlled for. The issue that
remains is to determine why action naming is a slower
and, therefore, more difficult process than is object nam-
ing. One possibility is that action naming is more diffi-
cult than object naming because actions demand more
conceptual processing than do objects. Székely et al. in-
troduced a measure of conceptual complexity that cor-
responds to the number of relevant objects or protago-
nists in each stimulus. However, the action–object naming
latency difference was still reliable. As was acknowl-
edged by Székely et al., this is a somewhat rough mea-
sure of conceptual complexity. One possibility put for-
ward by Székely et al. is that action naming requires a
greater degree of “scene parsing”a than is typically re-
quired for object naming. In the same way as those de-
signed for objects, the development of on-line measures
of action identification would help to determine whether
the action–object naming latency difference is, partly or
fully, attributable to differences acting at the identifica-
tion level involved in both action and object naming. Fu-
ture work will now have to identify the key factor(s) un-
derlying the action–object naming speed difference.
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NOTES

1. It is worthy of note that Lachman (1973; Lachman et al., 1974)
used subjective frequency ratings as a measure of word frequency.

2.The formula given by Snodgrass and Vanderwart (1980) to com-
pute the H statistic is as follows:

where k is the number of different names given for each action picture
and pi is the proportion of participants giving each name.

3. In order to respect Cochran’s (1952) rules, the first two intervals
( [0,10] and [10, 20]) were collapsed.

4. We restricted our comparison to the objects taken from the Alario
and Ferrand (1999) database.

5. It may be argued that strict reductions of the naming time data lead
to findings that are restricted to a set of “easier” items. It should be
noted, however, that the main findings reported below were also found
when all the items were included (thus, whatever the NA scores) and no
trimming procedure was applied.

(Manuscript received October 24, 2002;
revision accepted for publication June 30, 2003.)

H p pi
i

k

i=
=
å

1
2 1log ( / ) ,



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


