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In the field of psycholinguistics, one of the most used 
paradigms in the study of the production of isolated words 
has been picture naming. This experimental task is affected 
by different factors that influence the various stages of the 
picture-naming process. Researchers have tried to char-
acterize and quantify these factors by means of specific 
variables that have proven to be good predictors of the 
speed and accuracy with which the task of picture nam-
ing is performed (Alario et al., 2004; Barry, Morrison, & 
Ellis, 1997; Bonin, Boyer, Méot, Fayol, & Droit, 2004; 
Cuetos, Ellis, & Alvarez, 1999; Iyer, Saccuman, Bates, & 
Wulfeck, 2001).

The establishment of norms related to these variables 
is an essential stage prior to the study of picture naming 
in a particular population. For example, diverse studies 
have been carried out with Snodgrass and Vanderwart’s 
(1980) set of pictures with Spanish speakers from Spain 
(Cuetos et al., 1999; Sanfeliu & Fernández, 1996), Mex-
ico (Aveleyra, Gómez, Ostrosky, & Rigalt, 1996; Bates 
et al., 2003), and Cuba (Manzano, Piñeiro, & Reigosa, 
1997). Although Spanish speakers share a basic corpus 
of lexical and grammatical knowledge, they show some 
global and particular discrepancies among them (Pérez & 
Navalón, 2003).

Furthermore, the studies carried out in the Spanish 
language have worked with only a few variables (mainly, 
name agreement, image variability, familiarity, and visual 

complexity) and with a relatively small number of images 
(in a range from 140 to 260 images). Moreover, some of 
them used a small sample of participants to obtain the 
norms of different psycholinguistics variables. This is de-
scribed more precisely in subsequent paragraphs.

For this reason, a normative study for more pictorial 
stimuli (400) was conducted in our laboratory with an 
Argentinean sample of participants, to establish the val-
ues corresponding to seven important variables in picture 
naming: visual complexity, image agreement, image vari-
ability, familiarity, word association, name agreement, 
and age of acquisition.

First, we will define these variables and discuss some 
empirical and theoretical information.

Visual Complexity (Comp.)
This variable refers to the number of lines and details 

in the drawing. Pictures with a higher visual complexity 
value are responded to more slowly than are those with a 
lower visual complexity value (Ellis & Morrison, 1998). 
It has been suggested that this factor essentially affects the 
early stages of the visual processing of the picture (Alario 
& Ferrand, 1999).

Image Agreement (IA)
This variable refers to the agreement or degree of con-

cordance between the mental image of the object and its 
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Pictures with only one predominating response, instead, 
are named faster and more correctly than are those with 
multiple responses. It has been suggested that this variable 
affects the retrieval stage of the phonological form of the 
name (Alario & Ferrand, 1999).

Age of Acquisition (AoA)
This variable is defined as the age at which a word is 

learned, either orally or in writing. The data provided by 
AoA can be objective or subjective. The former determines 
the “real” age at which different words were acquired. The 
latter considers an estimation made by adults about when 
the words were acquired. In the study conducted by Iyer 
et al. (2001), it is stated that the results collected by sub-
jective methods can reliably replace those collected by 
objective methods.

When the usefulness of AoA as a predictor of nam-
ing speed is evaluated, important controversies are found 
when determining the influence of AoA in comparison 
with that of the frequency of word use. It has been found 
that both factors are strongly associated; that is, if a word 
(corresponding to the name of an object) was acquired 
at an early age and that word has a high frequency, the 
naming time of the picture is shorter than it is in cases 
in which the word was acquired later and has a low fre-
quency of use. Several studies have tried to determine 
whether one variable is responsible for the effects at-
tributed to the other. For example, Ellis and Morrison 
(1998), Morrison, Chappell, and Ellis (1997), and Morri-
son, Ellis, and Quinlan (1992) have suggested that AoA is 
more important than frequency. However, more recent in-
vestigations have found that each variable makes an inde-
pendent contribution to naming times (Alario et al., 2004; 
Barry et al., 1997; Morrison & Ellis, 1995; Snodgrass & 
 Yuditsky, 1996).

As regards the stage in the process in which AoA exerts 
its influence, Barbón and Cuetos (2006) proposed that the 
effects are situated in the access to the lexicon and not in the 
semantic system—that is, in the activation of the phonolog-
ical form corresponding to each meaning. However, more 
recent work by Dent, Johnston, and Humphreys (2008) has 
suggested that the AoA would affect earlier stages in the 
picture-naming process, such as the level of object recogni-
tion, semantic activation, and lemma selection.

Considering what has been outlined above, these vari-
ables can be considered to be predictors of the different 
stages in the picture-naming process. Moreover, each 
stage of the process is affected by more than one variable. 
Comp. and IA affect the retrieval stage of structural rep-
resentations, since they stress the visual–perceptive aspect 
of the naming process. IV, WA, and FAM are considered to 
be variables that make it possible to know how the partici-
pant conceptualizes the picture to be named, and therefore 
they constitute the semantic aspect of the process. Finally, 
NA and AoA influence the retrieval time of the phonologi-
cal representation of the name—that is, how the picture 
under study is named.

The strong influence of these variables on the picture-
naming process makes it important to know the values of 
each. For this reason, many studies have been conducted 

corresponding pictorial representation. Barry et al. (1997) 
showed that pictures with higher ratings of image agree-
ment are processed faster than those with lower ratings. 
According to Alario and Ferrand (1999), this factor has its 
influence at the level of object recognition.

Image Variability (IV)
This variable refers to the average number of differ-

ent pictures evoked by the name of an object. Alario et al. 
(2004) noted that pictures corresponding to objects whose 
names arouse higher IV values are processed faster than 
those that arouse lower IV values. These authors sug-
gested that IV characterizes the richness of the semantic 
representation of object pictures.

Familiarity (FAM)
This variable refers to the acquaintance with the con-

cept represented by the picture and is defined as the de-
gree to which the participant comes in contact with, or 
thinks about, the thing depicted in daily life. Some studies 
(Cuetos et al., 1999; Ellis & Morrison, 1998; Snodgrass & 
Yuditsky, 1996) have reported that familiarity ratings are 
important predictors of picture-naming time, so that the 
concepts of objects considered more familiar are named 
faster than those considered less familiar. It has been sug-
gested that the concept of familiarity affects the simplicity 
with which the representation of an object can activate its 
central semantic representation (Hirsh & Funnell, 1995).

Word Association (WA)
This variable refers to the frequency with which a word 

is freely associated with another word, where the name of 
an image is the stimulus word. According to Fernández, 
Diez, Alonso, and Beato (2004), manipulation of the as-
sociative power between two words, using values provided 
by WA, has proven to have a reliable effect of semantic 
facilitation in priming studies and in memory recall tasks. 
Those authors proposed that the importance of determin-
ing WA is derived from the fact that these values are indi-
cators of a strong connection between the representations 
of two words in the semantic memory. Barbón and Cuetos 
(2006), however, proposed that WA might be measuring 
access to the lexicon and not a connection at the semantic 
level, since this task could be based mainly on the sponta-
neous occurrence of words in daily life.

Name Agreement (NA)
This variable indicates the degree to which participants 

agree on the name of the picture. Name agreement is mea-
sured by the number of names given to a particular picture 
across participants. A picture that elicits many different 
names is considered to have a low NA, and one that elicits 
a single name is considered to have a high NA. Numer-
ous studies (Alario et al., 2004; Barry et al., 1997; Bonin 
et al., 2004; Cuetos et al., 1999; Dell’Acqua, Lotto, & 
Job, 2000; Ellis & Morrison, 1998; Snodgrass & Yuditsky, 
1996; Vitkovitch & Tyrrell, 1995) reported that this factor 
is a powerful predictor of naming speed, since, if a picture 
elicits many plausible names, the naming is slowed by the 
need to choose one from among the alternative names. 
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more complex and are less common than those proposed 
by Snodgrass and Vanderwart; therefore, the expanded set 
of 400 pictures is considered to be more heterogeneous 
than the original one.

Alario and Ferrand (1999) adapted this set of 400 pic-
tures for a French population, closely following the pro-
cedure proposed by Snodgrass and Vanderwart (1980) 
for this purpose and broadening the number of variables 
under study (NA, IA, FAM, Comp., IV, and AoA), thereby 
adding more information than the original work.

The Present Study
The main goal of the present study was to obtain a nor-

mative database for the 400 pictures taken from Cycowicz 
et al. (1997, which includes Snodgrass & Vanderwart’s 
[1980] set of 260 pictures) to have more pictures with 
more heterogeneous characteristics.

We included a larger number of variables than those 
considered in the previous works, in order to add informa-
tion for picture selection and usage, especially in relation 
to WA, which is extremely important for priming stud-
ies. The data was collected from a local sample of adult 
Argentinean Spanish-speaking participants to control for 
the effects of language and culture in the usage of these 
pictures for future research.

Besides the collection of ratings for each of the picto-
rial stimuli in relation to the variables (name agreement, 
image agreement, familiarity, visual complexity, image 
variability, age of acquisition, and word association), we 
performed a descriptive analysis (measuring central ten-
dency, variability, and dispersion) for each variable. Fur-
thermore, we examined the existing relations among the 
variables predicting the production process and counted 
the proportion of errors made by the participants in rela-
tion to the different items in each variable, to determine 
which are the more problematic items and the variables 
that demand more effort from the participant to respond. 
Lastly, the results collected in this study were compared 
with those reported by previous investigations, not only as 
an indicator of validity as regards to the measures obtained 
and the procedure, but also to determine which variables 
are most affected by language and culture (Alario & Fer-
rand, 1999; Dell’Acqua et al., 2000; Sanfeliu & Fernán-
dez, 1996).

METHOD

Participants
A random sample of 253 psychology students (70% female, 30% 

male) from the National University of Cordoba, Argentina partici-
pated in this study. All were native Argentinean Spanish speakers. 
The sample was subdivided into seven groups with 35 participants 
(ranging in age from 18 to 26 years) for each task.

Materials
The set of 400 black-and-white line pictures was taken from Cyco-

wicz et al. (1997). Each picture was printed on an individual slide.

Design and Procedure
Each variable (NA, IA, FAM, Comp., IV, AoA, and WA) was 

treated as an interparticipant factor—that is, each was evaluated by 
a group of participants, and, therefore, participants who answered to 

on the basis of Snodgrass and Vanderwart’s (1980) origi-
nal set of pictures (or henceforth original set) in different 
languages and cultures (in British and American English, 
German, Portuguese, and in several Spanish-speaking 
countries, such as Spain, Mexico, and Cuba).

The information collected from the normative studies 
depends on the culture and language of the samples used. 
Sanfeliu and Fernández (1996) emphasized the need to 
extend Snodgrass and Vanderwart’s (1980) original work 
on picture standardization to other contexts, because of 
the difficulty with generalization. They stated that objects 
that are common in a given culture might be less com-
mon in another culture and that pictures that evoke a very 
specific and concrete name in one language might evoke 
a more general term in another. Therefore, normative data 
must be established to fit with the language and the socio-
cultural context of the study’s participants.

Antecedents of adaptations to Spanish of Snodgrass 
and Vanderwart’s (1980) set of pictures are scarce. Among 
them is the one by Sanfeliu and Fernández (1996) in Spain, 
which used 254 pictures from the original set and evalu-
ated the variables of NA, IA, FAM, IV, and Comp. on 261 
students. Cuetos et al. (1999) took from the original set 
only 140 pictures and studied the naming time for those 
pictures according to the following variables: FAM, AoA, 
Comp., NA, IA, word length, and five frequency levels. 
Aveleyra et al. (1996) adapted the Snodgrass and Vander-
wart set and worked with 88 Mexican students, who were 
divided into four groups for each variable to study: NA, 
IA, FAM, and Comp. Manzano et al. (1997) collected the 
responses to the set of pictures from Cuban participants 
in IA, FAM, Comp., and familiarity of the name. Bates 
et al. (2003) collected picture-naming norms (including 
latency, name agreement, visual complexity, goodness of 
depiction, frequency, word length, phonetic structure, and 
word complexity) for 520 black-and-white drawings (174 
from the set proposed by Snodgrass & Vanderwart, 1980) 
of common objects in seven different languages, includ-
ing Spanish. In the last case, they obtained the data from 
a Mexican sample (50 students from Tijuana). However, 
to collect the data in the naming task, they used a differ-
ent method than did other normative studies in Spanish, 
making it difficult to compare them. In their work, partici-
pants were instructed to speak the names of the pictures as 
quickly as possible. The target name (dominant response) 
for each picture was determined as valid or invalid ac-
cording to the type of response (content) and the reaction 
time (RT) measure (usable; for more details, see Székely 
et al., 2003).

Regarding WA, only one study in Spanish (Fernández 
et al., 2004) has focused on this variable for the names of 
Snodgrass and Vanderwart’s (1980) original set. The oral 
material used as stimuli in the association task consisted 
of the names given more frequently, according to Sanfe-
liu and Fernández (1996), who used the Snodgrass and 
Vanderwart set.

From the original set of Snodgrass and Vanderwart 
(1980), other studies have been published in which this 
set of pictures has been broadened to 400 pictures, such as 
the study by Cycowicz et al. (1997). The new pictures are 
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participants rated the degree of agreement between their image and 
the picture using a 5-point scale, where 1  very low concordance 
and 5  very high concordance. If they could form no image, they 
were instructed to write the letters “NI” (no image); they were in-
structed to write the letters “DO” (different object) if they formed a 
mental image that corresponded to a different object.

In the FAM task, the familiarity was defined as the degree to 
which the participant came in contact with, or thought about, the 
thing depicted in daily life. They were told to evaluate the concept 
and not the picture (“You will see pictures of objects, and the task 
consists of determining how familiar the object is for you, according 
to how usual or unusual the object is in your realm of experience. 
Familiarity means the frequency with which you come into contact 
with the object or the frequency with which you think of it in your 
daily life.”). Each picture was presented for 4 sec, and the partici-
pants were asked to judge familiarity on a 5-point scale, where 1  
very strange object and 5  very familiar object. They were told to 
write “DKO” if they could not recognize the object. 

For the Comp. task, participants were told to evaluate the com-
position of the picture (not the concept for which it stood); there-
fore, all the pictures could be evaluated independently of whether 
the object was known. The participants were instructed “You will 
see a picture. You should observe carefully, because your task will 
be to rate the complexity of the design of the picture, rather than the 
complexity of the object it represents. The complexity is defined as 
the number of details or lines that compose a picture.” The pictures 
stayed on the screen for 4 sec, with a 3-sec interval between them. 
They evaluated each picture according to a 5-point scale, where 1  
very simple and 5  very complex.

For the remaining variables (IV, AoA, and WA), the names were 
presented written or orally, according to the task, and the participants 
were told to evaluate them following the corresponding instruction.

In the IV task, participants evaluated the image variability poten-
tial of the name. For this task, they had to estimate the number of dif-
ferent images they imagined from the given name (“You will listen 
to the name of an object and try to determine the number of mental 
images that come to mind. The variability refers to the number of 
pictures evoked by the name of an object. The greater the number 
of images evoked indicates greater variability.”). Participants re-
sponded using a 1–5 point scale, where 1  very low variability and 
5  very high variability. Participants were told to write “DKO” if 
they did not know the object by the name given.

In the AoA task, participants performed a subjective estimate of 
the age at which they had learned each of the names, in its written 
or oral form. For this, they were given a list with the names and a 
5-point scale, where 1  0–3 years old, 2  3–6 years old, 3  
6–9 years old, 4  9–12 years old, and 5  12 years old or older.

Finally, for the WA task, participants were asked to write down the 
first word that came to mind when they heard each word and were 
told that these words must be different from the original word. The 
participants followed the next instruction: “You will listen to a list of 
words. As soon as you hear each word, write down the first word that 
comes to your mind according to the word presented. The word you 
write down must be different from the original word.” Two examples, 
in which filler stimuli and responses were used, were presented to 
clarify the task.

RESULTS

Different statistical procedures were applied to the data 
obtained from variables that used the 5-point numeric 
scales (IA, FAM, Comp., IV, and AoA) and to the data 
of the variables corresponding to nominal scales, such 
as NA and WA. For NA and WA, the percentage of the 
most frequent name (%MFN) used, the word most asso-
ciated, and a dispersion measure—the H-statistic (taken 
from Snodgrass & Vanderwart, 1980)—were calculated. 

one variable did not participate in the evaluation of the others. Each 
variable was applied to a previously formed group.

The general procedure used was similar to Snodgrass and Vander-
wart’s (1980) and Alario and Ferrand’s (1999) original, both in terms 
of the tasks performed and the way in which this was done. As in 
previous studies, pictures were projected sequentially, using an 
overhead projector on a large white screen at the front of a slightly 
darkened room, to a group of participants seated in a classroom. For 
each task, at the beginning of every session, the instructions were 
given to the participants in both written and oral form and they were 
encouraged to answer carefully and consistently. They were given 
individual answer sheets and were instructed to respond to every 
drawing. Thus, seven forms of the answer sheet were designed to 
register the responses, each of which contained the corresponding 
instructions for each test, a clarifying example, and the space where 
the participants had to write down or classify their response.

Nevertheless, Alario and Ferrand’s (1999) study differed in the 
number of sessions that were used to evaluate the 400 images. Due 
to the high number of items in the present study, the test was divided 
into two sessions, which might increase the number of errors or the 
quantity of incomplete responses in the last pictures (Snodgrass & 
Yuditsky, 1996). Consequently, we created two experimental lists 
of 200 figures. The figures were distributed between these lists in 
order to avoid presenting items that were evaluated in a similar way 
in the same session, according to previously published norms. In 
particular, an equilibrated distribution of the figures between the two 
lists was adopted concerning the name agreement factor, given that 
this factor constitutes a main determinant of accuracy and RT. This 
distribution was used to produce a semirandom order of presentation 
that was the same for all participants.

To obtain the values for WA, we followed the same steps described 
in the study by Fernández et al. (2004). We used the standard word 
association, according to which a word is presented to the partici-
pant, who is asked to respond with the first word that comes to mind. 
Although study words were presented in a written form in Fernández 
et al., in the present study, the words were read aloud.

For the NA, IA, FAM, and Comp. variables, our procedure was 
similar to the general procedure: Participants were told to evaluate 
each projected picture according to the corresponding instructions.

In the NA task, the participants were instructed to identify the 
drawing by writing the first word that came to mind on the answer 
sheet, on the dotted line following the number that corresponded 
to each object (“You will see different objects, and your task con-
sists of writing down the name you think that corresponds to that 
object.”).1 In addition, the corresponding examples in which filler 
stimuli and responses were used were given to clarify all doubts 
about their tasks. Each slide was presented for 7 sec. If participants 
could not name the object, they had to indicate the reason: “don’t 
know the object” (DKO), “don’t know the name” (DKN), or “tip of 
the tongue” (TOT, i.e., answer momentarily inaccessible; Alario & 
Ferrand, 1999; Snodgrass & Vanderwart, 1980). The information 
statistic, H, was computed using the formula defined by Snodgrass 
and Vanderwart (1980),

 
H p pi i

i

k

log ,2
1

1 /
 

where k refers to the number of names given to the picture and pi 
indicates the proportion of participants who gave the name. 

In the IA task, participants were asked to judge how closely each 
picture resembled their mental image of the object (“You will lis-
ten to the name of an object. Try to retain the mental image that is 
formed from the name heard. After a few seconds, a drawing of the 
object named will be projected, in order to compare how close or 
how far your mental image is from the projected drawing—that is, 
assess the degree of concordance between the two.”). Before pre-
senting each picture, the experimenter called out the picture’s most 
common name (obtained from the NA task, which was completed 
before the IA task began), waited for 4 sec, and then projected the 
picture on the screen. The picture stayed on the screen for 3 sec, and 
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Next, summary statistics of each variable in the study 
are described (Table 1).

Although there are wide ranges in the ratings, there are no 
strong asymmetries; therefore, measures of central tendency 
(mean and median) are very close. The greatest asymmetries 
were found in variables H/NA and %MFN/NA.

In the analysis of individual variables, it can be ob-
served that H values in NA show an important dispersion 
of names. A value of H  0 (perfect agreement) was ob-
tained in only 102 pictures (25.5% of the total pictures). 
Meanwhile, for %MFN, an M  80.97 was obtained, with 
SD  20.75, indicating that many of the pictures were 
evaluated with the most frequent name relative to the total 
number of names given. However, the value found in the 
minimum range shows that some pictures were very dif-
ficult to name.

In relation to WA, M  1.22 and SD  0.25 in H were 
obtained, which shows an elevated dispersion of alterna-
tive words associated with the names of the pictures. There 
are no pictures for which H  0 (unanimity in the answer), 
and only 25% of the pictures for which H is below 1.04. 
The low %MFN value is reflected by the fact that 75% 
of the pictures have values below 37% (Q3  37). In ad-
dition, the minimum value found reveals that there are 
picture names that were very difficult to associate with a 
single word, and there was not a word found that could be 
associated with the name of a picture with an agreement 
of 100%.

The data of the FAM variable indicate that the pictures 
were marked mainly as partially familiar, finding more 
dispersion among higher values.

Data obtained in IA suggest that the pictures evoke vi-
sual images similar to the pictures presented; 75% of the 
pictures had values higher than 3, which indicates a me-
dium to high concordance with the picture.

With respect to the Comp. variable, most pictures are 
considered as partially complex, with a data distribution 
approximate to normal.

IV shows that most pictures were evaluated as low vari-
able, where 75% of the cases have a value lower than 2.9, 
indicating that few different images are evoked by the 
name of a picture.

After that, we calculated all the descriptive ratings for all 
the variables (M, median, SD, minimum value, maximum 
value, range, 25th percentile, 75th percentile, interquartile 
range, asymmetry, and kurtosis) to analyze the behavior of 
the variables in terms of distribution and variability. For 
the calculation of the rating’s incorrect answers, lost cases 
(i.e., no answers [blank spaces] and answers that included 
DKO, DKN, TOT, NI, and DO) were eliminated. Addition-
ally, we calculated the Pearson correlation coefficient (r) 
to determine the relation among the variables, as well as 
the correlation between this investigation and those per-
formed with Spanish, English, and French samples. In 
order to analyze the errors, we calculated the percentage 
of wrong answers corresponding to the variables for each 
picture.

Descriptive Analysis
A summary of the rating data obtained from our 

samples of Spanish-speaking participants is presented 
in Appendix A of the supplemental material. This data-
base contains each picture, with its most frequent name 
given in our population (first column), where the names 
are presented in alphabetical order with their correspond-
ing numbers. The words in parentheses were added (e.g., 
banquito), to distinguish between those pictures (e.g., 
for numbers 33 and 34) that had obtained the same name 
(banco, for both) in the name-agreement task. We show 
its corresponding name in English (second column), the 
two name-agreement measures (H and %MFN; third and 
fourth column, respectively), M, median, and SD for each 
picture in the FAM, IA, Comp., IV, and AoA variables (in 
the subsequent columns). H stands for WA, %MFN, and 
the word(s) associated that had the greatest agreement (in 
the three last columns). Appendix B of the supplemen-
tal material presents free-association norms for Spanish 
names for the set of 400 figures taken from Cycowicz 
et al. (1997). For each stimulus, the norms include a com-
plete numbered list of the participants’ responses, ordered 
by proportion. For each independent response, total fre-
quency (FREQUENCY) and the percentage and proportion 
of participants who gave that response (PERCENTAGE– 
PROPORTION) are provided.

Table 1 
Results of the Descriptive Ratings Obtained in Scales

  H/NA  %MFN/NA  H/AI  %MFN/AI  FAM  IA  Comp.  IV  AoA

Mean (M ) 0.68 80.97 1.22 29.80 2.81 3.53 3.14 2.24 2.52
Median 0.57 89 1.22 26 2.66 3.68 3.14 2.00 2.43
Standard deviation (SD) 0.61 20.75 0.25 15.29 1.17 1.14 0.81 1.09 0.79
Asymmetry 0.41 0.97 0.27 1.33 0.19 0.56 0.02 0.89 0.33
Kurtosis 1.17 0.18 1.17 1.87 1.05 0.26 0.57 0.86 0.05
Range 2.16 82 2.13 82 3.68 3.78 2.97 3.52 2.95
Minimum value 0.00 18 0.07 7 1.19 1.22 1.63 1.15 1.23
Maximum value 2.16 100 2.20 89 4.87 4.99 4.60 4.67 4.18
25th percentile 0.00 66 1.04 20 1.95 3 2.60 1.40 1.99
75th percentile 1.22 100 1.39 37 3.61 4 3.69 2.90 3.04
Interquartile range 1.22 34 0.35 17 1.66 2 1.09 1.50 1.06

Note—N  35 for all; H, information statistic; NA, name agreement; %MFN, percentage most frequent name; AI, as-
sociation index; FAM, familiarity; IA, image agreement; Comp., visual complexity; IV, image variability; AoA, age of 
acquisition.
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1999). We again calculated all the descriptive ratings for the 
260 pictures in common, which are presented in Table 3.

In general, there are no notable discrepancies across the 
different studies. However, the rating obtained in the H 
value by Sanfeliu and Fernández (1996) is lower than that 
obtained by most other studies, and the values of IA and 
FAM obtained by Manzano et al. (1997) and by Aveleyra 
et al. (1996), respectively, are higher than those presented 
in other investigations.

The comparison made with the study of Alario and Fer-
rand (1999) for the complete set of 400 pictures shows no 
considerable differences in the measures IA (M  3.44), 
Comp. (M  3.09), IV (M  2.76), and AoA (M  2.56). 
The NA variable (M  0.36) obtained by Alario and Fer-
rand (1999) has an H value nearer to 0, coinciding with 
a higher value of %MFN (M  84.63), whereas the FAM 
index (M  2.72) had a lower value than did that of the 
present investigation.

Finally, the WA was compared with Fernández et al. 
(2004), which concentrated on the WA variable for the 
names of Snodgrass and Vanderwart’s (1980) set of 260 
pictures. This comparison was possible only for the associ-
ated pairs obtained, since, in the Spanish study, a dispersion 
measure of the given names (H) was not calculated. Both 
studies coincided on the associated word in 39% (same 
picture name and most associated word), with 28% of dis-
similar associated pairs (same name of the picture, but they 
differ in the most associated word to the name) and 33% 
of noncoincident pairs (they differ in the name given to the 
picture, and, therefore, the associated word varies too).

On the other hand, correlations among the overlapping 
variables and pictures obtained from the data of the pres-

In the AoA scale, an M  2.52 with an SD  0.79 was 
obtained, indicating that most of the picture names were 
learned at early ages (i.e., before the age of 9).

In relation to wrong answers, the total percentage was 
13.82%, which was due to some items having a relatively 
high rate of incorrect answers: calibrador [“calipers”], 
with 50% wrong answers, pretzel [“pretzel”] with 43%, 
veleta [“weather vane”] with 38%, azada [“hoe”] with 
33%, yunque [“anvil”] with 31%, and pez globo [“blow-
fish”] with 29%. The highest number of errors was in the 
NA task, with 7.4% for the total of the items. In the re-
maining variables, the rate was very low (FAM  2.5%; 
IA  2.3%; WA  0.9%; IV  0.8%).

Correlation Among the Measures
With the means obtained for each variable, a matrix of 

correlations for all variables under study was done for the 
calculation of the Pearson r coefficient (Table 2).

In general, there are some high statistically significant 
correlations ( p  .01), although they are relatively small 
in magnitude. The exception is the relation found between 
H/NA and %MFN/NA, which, as expected, had a strong 
negative correlation for being both complementary mea-
sures of NA and based on the same data. Additionally, 
moderate correlations were found between FAM and IV, 
FAM and AoA, FAM and Comp., and IV and AoA.

Comparisons and Correlations  
With Other Studies

To compare our results with previous studies, we ex-
tracted 260 pictures in common between this study and the 
other investigations (with the exception of Alario & Ferrand, 

Table 2 
Bivariate Correlations Among Measures

  H/NA  %MFN/NA  H/AI  %MFN/AI  IA  FAM  Comp.  IV  AoA

H/NA 1
%MFN/NA .94** 1
H/AI .06 .06 1
%MFN/AI .00 .02 .03 1
Image agreement (IA) .31** .28** .01 .04 1
Familiarity (FAM) .27** .23** .17** .05 .06 1
Visual complexity (Comp.) .16** .15** .08 .03 .21** .43** 1
Image variability (IV) .15 .12 .06 .03 .17** .60** .24** 1
Age of acquisition (AoA) .37** .34** .03 .05 .07 .55** .25** .57** 1

Note—H, information statistic; NA, name agreement; %MFN, percentage most frequent name; AI, association index. **p  .01.

Table 3 
Descriptive Ratings of the 260 Pictures of the Snodgrass and Vanderwart (1980) Set

Sanfeliu & Snodgrass & 
Manzano Aveleyra Fernández Vanderwart 

Present Study et al. (1997) et al. (1996) (1996) (1980)

Variable  M  SD  M  SD  M  SD  M  SD  M  SD

H/NA  0.56  0.59  0.49  0.60 – –  0.27  0.41  0.56  0.53
%MFN/NA 84.80 19.10 85.11 20.64 – – 82.3 21.68 86.59 14.34
Image agreement  3.64  1.28  4.14  0.54 3.79 0.92  3.71  0.60  3.69  0.58
Familiarity  3.03  1.56  3.47  0.88 4.20 0.99  3.12  1.11  3.29  0.96
Visual complexity  2.58  1.24  2.29  0.66 2.70 0.94  2.67  0.93  2.96  0.89
Image variability  2.24  1.26 – – – –  2.61  0.59  2.61  0.59

 Note—H, information statistic; NA, name agreement; %MFN, percentage most frequent name.
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to the great number of pictures and the heterogeneous dis-
tribution of answers, items with different characteristics 
can be found. Thus, the set of pictures makes it possible to 
select many stimuli with specific particularities.

In relation to correlations among measures, low, moder-
ate, and high associations were found, some of which were 
very significant. In general, this result allows us to sup-
pose some interrelation between specific variables, which 
is expected, since there are variables that affect the same 
stages or phases of the object-naming process (such as the 
correlations found between NA and AoA, both of which 
would affect the retrieval phase of the phonological rep-
resentation, or the one found between FAM and IV, which 
would influence the stage of access to the semantic repre-
sentation). Nevertheless, the strong correlation found be-
tween H/NA and %MFN/NA would be due to the fact that 
both are complementary measures of the same variable 
(NA) and to the fact that they function in an opposite way 
(while one increases, the other decreases). On the other 
hand, low correlations suggest that variables measuring 
different pictures’ attributes are independent. In addition, 
Alario and Ferrand (1999) found a similar magnitude and 
direction of the correlations between the variables in a 
French sample.

The analysis of the wrong answers by variable showed 
the highest number of errors in NA. This may be due to 
the fact that the task of naming a picture is the most de-
manding one for the participants, since they have to access 
not only the structural representation but also the seman-
tic and phonological structures (Humphreys, Riddoch, & 
Quinlan, 1988). Additionally, the impact of errors on this 
variable was found in other studies (Manzano et al., 1997; 
Snodgrass & Vanderwart, 1980).

The analysis of the pictures that obtained the most errors 
in each variable allowed us to discriminate a group of im-
ages that could be classified as problematic, owing to the 
high percentages of errors occurring in all the variables. 
The most problematic pictures were of calipers, a pretzel, 
a weather vane, a hoe, an anvil, and a blowfish, perhaps 
because the objects and/or concepts that they denote are 
not experienced daily for the participants in the present 
sample. Hence, these pictures should be discriminated 
from the remaining set when they are used as stimuli.

ent study (mean values for each item) with those obtained 
previously (Alario & Ferrand, 1999; Sanfeliu & Fernán-
dez, 1996; Snodgrass & Vanderwart, 1980) were calcu-
lated (see Table 4).

In general, it seems that high correlations found among 
pairs from different works would indicate the same rating 
pattern among the different populations in relation to each 
variable. FAM and Comp. had the strongest correlations, 
whereas the correlations of H and %MFN pairs had lower 
values. Moreover, the strongest correlations were found in 
the Comp. and FAM measures between this investigation 
and that of Snodgrass and Vanderwart (1980).

DISCUSSION

Normative data were obtained for a set of 400 picto-
rial stimuli, according to seven psycholinguistic variables: 
NA, IA, FAM, Comp., IV, AoA, and WA. These variables 
have significant theoretic importance for the study of cog-
nitive processes in language production. In addition, the 
norms obtained made it possible to observe the intrinsic 
relations among variables and to determine the most dif-
ficult tasks and the most problematic items in relation to 
the error percentage. It also made it possible to contrast 
the findings with those of other investigations, which con-
tributed to a valid indicator with regard to the procedure 
and measurement of variables, and to discriminate which 
variables are most affected by language and culture.

In what follows, the general characteristics of the set 
of pictures are presented, together with the conclusions 
drawn from the correlations among measures and an anal-
ysis of the errors. We also present interpretations made 
from the comparisons and correlations of this investiga-
tion with previous studies.

In general, the complete set of pictures shows the fol-
lowing characteristics: An important number of pictures 
present a high rate of agreement with the name, although 
most were not named in a univocal way. Also, they show 
a high variability in relation to the words associated to 
each picture name, are considered partially familiar and 
partially complex, fit the mental image produced by their 
names, present a low degree of image variability, and, in 
most of the cases, are learned at early ages. However, due 

Table 4 
Correlations of the Variables in Common Between the Measures 

Obtained in the Present Study and Studies With  
French, American, and Spanish Samples

French American Spanish
(Alario &  (Snodgrass &  (Sanfeliu & 

  Ferrand, 1999)  Vanderwart, 1980)  Fernández, 1996)

H/NA .34 .38 .51
%MFN/NA .37 .30 .54
Familiarity .87 .81 .72
Image agreement .56 .54 .63
Visual complexity .88 .92 .51
Image variability .72 – .54
Age of acquisition .72 – –

Note—All values significant at p  .01; H, information statistic. NA, name agree-
ment; %MFN, percentage most frequent name.
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English and French samples specifically, which could be 
due to the characteristics of the task, in which participants 
evaluated the object on the basis of the quantity of details 
and lines presented. Thus, no important variation would 
be expected in the answer pattern of the participants when 
they belong to different cultures, because the objectivity 
of the task requires evaluating the object and not the word 
used to name it.

Finally, it is necessary to point out that picture naming is 
a very frequent task used in psychology and neuropsychol-
ogy for experiments and diagnoses; therefore, the avail-
ability of these norms in the field will allow researchers to 
rigorously select the material to use in this kind of test.
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