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Abstract In this study, we report normative data by native
Persian speakers for concept familiarity, age of acquisition
(AoA), imageability, image agreement, name agreement,
and visual complexity, as well as values for word frequency,
word length, and naming latency for 200 of the colored
Snodgrass and Vanderwart (Journal of Experimental Psy-
chology: Human Learning and Memory 6:174-215, 1980)
pictures created by Rossion and Pourtois (Perception
33:217-236, 2004). Using multiple regression analysis, we
found independent effects of name agreement, image agree-
ment, word frequency, and AoA on picture naming by
native Persian speakers from Iran. We concluded that the
psycholinguistic properties identified in studies of picture
naming in many other languages also predict timed picture
naming in Persian. Normative data for the ratings and
picture-naming latencies for the 200 Persian object nouns
are provided as an Excel file in the Supplemental materials.
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Timed picture naming is an established method for the real-
time investigation of the underlying cognitive and linguistic
processes involved in oral communication (Bates et al.,
2003; Glaser, 1992; Székely et al., 2003). Studies of timed
picture naming provide important constraints on theories of
word production and serve to inform researchers about the

basic processes used for speech production in people with
normal and impaired language skills (Levelt, Roelofs, &
Meyer, 1999). It has been theorized that timed picture nam-
ing is achieved through a hierarchical process starting from
visual recognition of the object depicted in the picture,
followed by activation of semantic knowledge, lexical re-
trieval (lemma selection), and finally word articulation
(Alario et al., 2004). Studies reporting the effect of psycho-
linguistic variables on picture naming across languages con-
verge on the view that these are the minimal stages of
processing in spoken-word production. However, no study
has reported the effect of psycholinguistic variables on
picture naming in Persian despite a growing literature on
spoken-word production in impaired and normal Persian
speakers (Rezai, Nilipour, Azimian, & Rahgozar, 2011).

Snodgrass and Vanderwart (1980) developed a standard-
ized set of 260 black-and-white line drawings for speakers
of American English that has been widely used in studies of
picture naming. Rossion and Pourtois (2004) subsequently
developed a color version of the Snodgrass and Vanderwart
object pictures. These stimuli provide a standard set of items
for studies of timed picture naming across languages. Nor-
mative data for the black-and-white pictures have been
reported for languages including British English (Barry,
Morrison, & Ellis, 1997), Spanish (Sanfeliu & Fernandez,
1996), French (Alario & Ferrand, 1999), Icelandic (Pind,
Jónsdóttir, Gissurardóttir, & Jónsson, 2000), Italian (Nisi &
Longoni, 2000), and Japanese (Nishimoto, Miyawaki, Ueda,
Une, & Takahashi, 2005), and for the color pictures in
Chinese (Weekes, Shu, Hao, Liu, & Tan, 2007), Modern
Greek (Dimitropoulou, Duñabeitia, Blitsas, & Carreiras,
2009), and Russian (Tsaparina, Bonin, & Méot, 2011).

The effects of psycholinguistic variables such as name
agreement, rated image agreement, rated familiarity, rated
age of acquisition (AoA), rated imageability, rated visual
complexity, word frequency, and word length on picture-
naming latencies are well documented in different languages
(Alario et al., 2004; Cuetos, Ellis, & Alvarez, 1999;
Severens, Van Lommel, Ratinckx, & Hartsuiker, 2005;
Snodgrass & Yuditsky, 1996). Bates et al. (2003) compared
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picture-naming latency across seven languages and reported
significant effects of name agreement, frequency, and good-
ness of object depiction on picture naming times in all of the
languages. However variables related to word structure
(e.g., word length or syllable structure) had different effects
across languages. Subsequent studies have suggested that
the most reliable predictors of picture naming across lan-
guages are the measures of name agreement and rated AoA
(see Table 1). Therefore, it might be inferred that objects
with common names that are learned earlier in life are
retrieved more quickly in adulthood. However, this claim
demands evidence from different languages before the the-
oretical relevance of name agreement and rated AoA can be
established.

Indeed, there is some controversy regarding the claim
that rated AoA has a unique effect on picture-naming laten-
cies. Some authors believe that AoA is a proxy for name
frequency (Balota, Cortese, Sergent-Marshall, Spieler, &
Yap, 2004; Zevin & Seidenberg, 2002). The reason for this
is that words learned earlier in life tend to be more frequent
in the adult language than are late-acquired words. This
claim is central to the cumulative frequency hypothesis,
which assumes that exposure to a word over a lifespan rather
than the age that a word is acquired is the key predictor in
adult word-processing tasks (Lewis, 1999), including pic-
ture naming (Juhasz, 2005). Zevin and Seidenberg reported
that when variables highly correlated with rated AoA are
controlled, cumulative frequency (i.e., the sum frequency
that a word is encountered in each grade of elementary
school) showed a unique effect on lexical processing over
and above the effect of AoA. AoA is correlated not only
with word frequency, but also with other variables such as
familiarity and imageability. Carroll and White (1973) were
the first to investigate this issue, by examining the effects of

correlated variables on naming latencies using multiple re-
gression analysis. They reported that when the effects of
other variables are first explained, AoA is the most signif-
icant predictor of picture naming. Subsequent studies have
also reported that AoA is a reliable predictor of picture
naming and is more robust than other correlated variables
(Juhasz, 2005). However, although AoA has an effect on
picture naming in all studies, it is necessary to clarify
whether the effects of AoA on picture naming are indepen-
dent of correlated variables such as word frequency in a
language. This is also necessary to test the main assumption
of the cumulative frequency hypothesis.

The present study has two parts. First, we report norma-
tive data from native Persian speakers for picture name
agreement, rated familiarity, image agreement, AoA, image-
ability, and visual complexity, as well as values for word
frequency and length of picture names for Rossion and
Pourtois’s (2004) colored version of the Snodgrass and
Vanderwart (1980) pictures. Our aim was to determine the
correlations between variables, given the potential for multi-
collinearity, particularly between word frequency and rated
AoA. In the second part of the study, our aim was to
determine which variables have independent effects on
picture-naming latencies in native Persian speakers. Our
main hypothesis was that AoA and name agreement would
have independent effects on picture naming in Persian,
despite the cultural and linguistic differences between Per-
sian and other languages.

Persian is an Indo-European language predominately
spoken in Iran, Afghanistan, and Tajikistan. Persian is a
morphologically rich language (Megerdoomian, 2000) with
great word order variations and no gender or case agreement
(Nilipour & Raghibdoust, 2001). There are three types of
syllabic structures in Persian, and all have initial consonants

Table 1 Summary table for significant predictor variables and their beta weight from more recent studies of timed picture naming in different
languages

Language NA/H IA VC IM FAM AoA WF WL

Snodgrass & Yuditsky (1996) English –.34** n.s. n.s. n.s. –.12** .30** –.11** n.s.

Barry et al. (1997) English –.17** –.11* n.s. n.s. n.s. .15* –.31*** n.s.

Cuetos et al. (1999) Spanish –.16* –.14* n.s. n.s. –.20* .52*** –.27*** .15*

Dell’Acqua, Lotto, & Job (2000) Italian .16* n.s. n.s. n.s. n.s. .14* n.s. n.s.

Bonin, Chalard, Méot, & Fayol (2002) French –.17** –.32** n.s. –.32** n.s. .33** n.s. n.s.

Pind & Tryggvadóttir (2002) Icelandic –.21* n.s. n.s. n.s. –.35** .55*** n.s. n.s.

Bonin et al. (2003) French .24** .22** n.s. n.s. n.s. .19* .23** n.s.

Severens et al. (2005) Dutch .60*** n.s. n.s. n.s. n.s. .24*** n.s. .11**

Nishimoto et al. (2005) Japanese .58** n.s. n.s. n.s. –.17** .12* n.s. n.s.

Weekes et al. (2007) Chinese –.39** n.s. n.s. n.s. –.32** .26** n.s. n.s.

Liu et al. (2011) Chinese –.08* –.08* n.s. n.s. –.46*** .14*** n.s. n.s.

NA= percentage name agreement; H = H value; IA = image agreement; VC = visual complexity; IM = imageability; FAM = familiarity; AoA = age
of acquisition; WF = word frequency; WL = word length. n.s. = not significant. * p < .05, ** p < .01, *** p < .001.
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(i.e., CV–CVC–CVCC). One characteristic of spoken Per-
sian, as compared to most other languages studied (Bates
et al., 2003), is an absence of word-level stress. Another
unique feature is that Persian has six vowels and 23
consonants, normally written using a modified version
of the Arabic alphabet. Vowel transcription has an essen-
tial role in determining the depth of transparency in
printed Persian, because three vowels (i.e., long vowels)
can be written in a letter format and become part of a
word (transparent words), whereas the other three vowels
(i.e., diacritics) are not written as part of a word (opaque
word) following early reading instruction. The absence of
diacritics makes reading challenging, even for proficient
readers (Baluch, 2005; Rahbari & Senechal, 2009).

Given the unique properties of Persian script, we were
curious whether word transparency would have an effect on
picture naming in Persian. This is of interest because behav-
ioral studies have reported that orthographic knowledge has
an independent effect on spoken word production (Damian
& Bowers, 2003; Zhang, Chen, Weekes, & Yang, 2009).
Moreover, as Persian has no word stress (i.e., prosodic
information in a syllable), we hypothesized that word length
would have relatively little impact on picture naming for
Persian speakers, in contrast to the significant effects ob-
served in languages, such as Dutch and Spanish, that do use
stress to distinguish between syllables.

Preparatory study

In this study, 200 of the 260 colored pictures from Snodgrass
and Vanderwart (1980) were selected. In the first step, we
excluded pictures that were not culturally familiar or were
not popular objects in Persian (e.g., asparagus and artichoke).
This was done by the first two authors—one of whom is a
linguist—on the basis of criteria that the object should be used
in the Iranian community and/or that a standard name for the
object should be available in the Persian language context. In
addition, if two objects had the same modal name in Persian
(e.g., Sa æt for a clock and a watch), one object was excluded
from the study. Subsequently, 100 native Persian-speaking
undergraduates (68 females and 32 males, ranging in age
from 18 to 29 years; mean = 20.9, SD = 1.75) from
Tehran and Isfahan universities volunteered to produce ratings
for these pictures. Measures of name agreement, rated concept
familiarity, rated image agreement, rated AoA, rated visual
complexity, rated imageability, word frequency, and number
of phonemes (length) for each item are reported in the
Supplemental materials linked to this article. Note that the
Persian names assigned to items refer to the most common
names produced by participants in the preparatory study (see
the Supplemental materials). Therefore, some names are not

literal translations of the corresponding English names for the
Snodgrass and Vanderwart pictures.

We used the same methods applied in previous normali-
zation studies (Snodgrass & Vanderwart, 1980; Weekes et
al., 2007) to collect normative data for each item. Each
picture was shown through a slide projector to participants
who were asked to (1) write down the name of each picture
or choose another response option, including don’t know the
object or don’t know the name of the object; (2) rate the
image agreement of each picture, defined as how much the
picture resembled their own mental image of the object
using a -point rating scale with 1 indicating a very poor
match and 5 a very good match; (3) rate the concept famil-
iarity of each picture, defined as how often they were in
contact with or thought about the object, using a 5-point
rating scale in which 1 was defined as very unfamiliar and 5
as very familiar; (4) rate the visual complexity of each
picture using a 5-point scale in which 1 indicated very simple
and 5 indicated very complex; and (5) rate the estimated age of
acquisition (AoA) of the name of each object, using a scale
with 1 = under 2 years old; 2 = 2 years old; 3 = 3 years old;
and so on, up to 11 = 11 years old or older. Two measures of
name agreement were used. The first was the percentage of
name agreement, which is equal to the number of participants
who gave the most common name, and the second was an H
value, which is a measure of name disagreement or uncertain-
ty. H values, as reported by Snodgrass and Vanderwart, were
calculated using the formula

H ¼
Xk

i¼1

Pilog2 1 P= i

� �
;

where k is the number of different correct names produced
for a picture, and Pi is the proportion of participants
producing each name. According to Shu, Cheng, and
Zhang (1989) and Weekes et al. (2007), if all participants
give the same name for a particular picture, a perfect
score of H=0 is assigned to that picture.

The objective word frequencies for themost common names
assigned to pictures in the sample were taken from a standard-
ized Persian written corpus—namely, Peykare, which contains
around 110 million words from both written and spoken texts
from contemporary Persian (Bijankhan, Sheykhzadegan,
Bahrani, & Ghayoomi, 2011). As reported by Bijankhan et
al., around 10 million words in this resource were randomly
selected and labeled based on the EAGLES guidelines. The
word frequency values used here refer to the number of indi-
vidual names of the objects without any bounded inflectional
postposition (e.g., plurals or reflexive suffixes). Finally, the
rated imageability values for the most common object names
assigned to the pictures were collected through an online survey
completed by 65 native Persian speakers who were not in-
volved in the rating of the other variables.
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The instructions given to each participant were as fol-
lows: “Different words have the potential to generate a
mental image, which can appear as a visual and/or an
auditory image. Meanwhile, some words can provoke a
mental image more easily or quickly than others. Please
determine the imageability of each object name using a 5-
point scale in which 1 indicates very difficult imageability
(or low imageability) and 5 indicates very easy imageability
(or high imageability).” Summary statistics for all predictor
variables are summarized in Table 2, and correlation coef-
ficients (Pearson’s r) are reported in Table 3. Most values
correlated significantly. However, of most relevance, AoA
was highly correlated with word frequency (i.e., names
learned earlier in life are encountered more often), as well
as with familiarity (i.e., names learned earlier in life are
more familiar) and rated imageability (i.e., early-acquired
words are normally concrete nouns with highly imageable
concepts). The correlation between familiarity and image-
ability seems to show that perceived contact with an object
has an effect on the ease of object mental imagery.

Experiment

Method

Participants and procedure A group of 95 undergraduate
students (43 males and 52 females) from Tehran and Qazvin
Universities in Iran. All were native Persian speakers ranging
in age from 18 to 26 years (mean = 21.33, SD = 1.5), and none
of them had been involved in the preparatory study. The
DMDX software (Forster & Forster, 2003) was used to pres-
ent pictures and record picture-naming latencies. Each partic-
ipant was seated in front of monitor with a microphone
connected to headphones located about 7 cm away from the
mouth. After a response was received and recorded via

DMDX, a cross or fixation point appeared for 500 ms in the
center of the monitor. The naming latency was recorded from
the presentation of the picture on the monitor up to the naming
onset (the whole naming response was not considered), with a
time out of 2,000 ms. If participants could not respond during
this time period, an error was recorded by DMDX and the
fixation point subsequently appeared on the monitor. Partic-
ipants were instructed to name each picture as quickly and
accurately as possible after it had appeared on the monitor.
Moreover, theywere asked to avoid deep breathing, coughing,
head movements, and producing starters or fillers—for in-
stance, “um”—during or before naming each picture. At the
beginning of the experiment, 12 practice trials were presented
to make the participants familiar with the task. Stimuli were
then randomly presented for two experimental trials (110
pictures were presented as the first set of stimuli), including
a short break between the sets. Participant errors, such as
producing the wrong object name and nontarget sounds, were
recorded by the examiner, checked for error classification, and
then eliminated before the data analysis.

Results

In order to calculate the mean reaction time for each picture
name, incorrect responses and voice key errors were first
deleted, which accounted for 9.4 % of the responses. Also
following the procedure of previous studies (Snodgrass &
Yuditsky, 1996; Weekes et al., 2007), picture-naming laten-
cies that were more than two standard deviations from the
mean were eliminated to reduce the effect of outliers, which
resulted in deletion of 4.1 % of the responses. Then, the
mean naming time for each item was calculated. Naming
latencies for all 200 items are reported in the Supplemental
materials. The overall mean naming latency for the 200
colored pictures was 916 ms (SD = 146), which was faster
than the Mandarin Chinese naming latencies reported by
Weekes et al.—1,121 ms for the colored and 1,025 ms for
black-and-white drawings—and slower than those in Span-
ish, reported by Cuetos et al. (1999, 829 ms), or in English,
reported by Snodgrass and Yuditsky (1996, 791 ms), Ellis
and Morrison (1998, 794 ms), and Barry et al. (1997,
748 ms). The correlations between all predictor variables
and picture-naming latencies are reported in Table 3. All
variables were significantly correlated with naming laten-
cies, although name agreement, image agreement, word
frequency, and AoA had relatively high coefficients.

Regression analysis Hierarchical multiple regression was
used. The dependent variable was mean naming latency,
and the independent variables were one measurement of
name agreement (the percentage of name agreement); log
word frequency; number of phonemes; and rated familiarity,
visual complexity, imageability, image agreement, and

Table 2 Summary statistics for predictor variables

Variable Mean SD Min. Max. Skew

Name agreement (H) 0.25 0.39 0.00 2.08 2.16

Percentage name
agreement

0.90 0.15 0.29 1.00 −2.02

Image agreement 4.16 0.33 2.92 4.74 −1.17

Rated familiarity 4.07 0.54 2.66 4.88 −0.41

Visual complexity 2.21 0.41 1.35 3.58 0.20

Age of acquisition 4.85 1.26 2.33 8.54 0.40

Log (1 + frequency) 1.63 0.80 0.00 3.80 0.06

Phoneme number 5.71 2.00 2.00 12.00 0.74

Imageability 4.02 0.47 2.81 4.90 −0.37

This summary is based on the 200 items reported in the Supplemental
material.
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AoA. We used the percentage of name agreement because it
has a higher simple correlation with naming latencies than
does the H value. However, note that regression analyses
with H as a measurement of name agreement produced very
similar results. The results for the regression analysis are
outlined in Table 4.

At first, the initial phonemes were coded as eight nominal
variables on the basis of their place of articulation in Persian
(i.e., bilabial, labio-dental, dental, alveolar, alveo-palatal,
palatal, uvular, and glottal) and entered in the regression
equation. This was done to assess the effect of initial place
of articulation on naming latencies. These variables together
accounted for 3.5 % of the change in R2, which was not
statistically significant, F change = 0.993, p = .44. In the
second step, all predictor variables were entered, which
accounted for 66 % of the variance, F(8, 184) = 46.4,
p < .001. The most robust predictors were percentage of
name agreement (b = −0.32, t = −5.98, SE = 0.51, p < .001),
image agreement (b = −0.28, t = −5.25, SE = 22.3, p < .001),
word frequency (b = −0.19, t = −3.35, SE = 10.3, p < .01),

and AoA (b = 8.18, t = 2.29, SE = 8.9, p < .05). None of the
other variables added significant value to explaining the
variance in naming latencies. In order to assess the unique
effects of AoA and Frequency, these factors were entered in
a stepwise multiple regression. When AoA was entered last
in the equation, it accounted for an additional 1.4 % R2

change, which is statistically significant (p < .01). When
frequency was entered last, it explained a 2.5 % R2 change,
which is also statistically significant (p < .001). It was
observed that when familiarity was entered subsequent to
AoA and word frequency, it had no significant effect on
variance change. Similarly, when rated imageability was
entered after all of the other variables, it had no significant
effect on variance change in naming latencies (p > .05). In
order to test the hypothesized effect of word transparency on
picture naming latency in Persian, the stimulus nouns were
classified into two groups of opaque (155 items) and trans-
parent (45 items) words. The results showed that naming
latencies for pictures with orthographically transparent
names (mean = 896.5, SD = 124.1, SE = 18.5) were slightly
faster than those for opaque items (mean = 922.2, SD =
152.1, SE = 12.2). However, the difference was not statisti-
cally significant (p = .12). Furthermore, entering degree of
word transparency (i.e., number of letters divided by the
number of phonemes) as an independent variable in the
regression equation did not add any significant variance in
R2 (b = .002, t = 0.034, SE = 52.61, p = .97).

Discussion

The results showed that name agreement, image agreement,
word frequency, and rated AoA have significant effects on
picture naming in Persian. These findings agree with studies
in other languages, specifically by confirming the effects of
name agreement on timed picture naming across languages.
As was suggested by Alario et al. (2004), name agreement

Table 3 Correlation matrix for predictor variables and naming latencies

1 2 3 4 5 6 7 8

1. Naming RT

2. Name agreement (H) .55**

3. Percentage name agreement –.67** –.88**

4. Image agreement –.56** –.38** .53**

5. Rated familiarity –.47** –.16* .29** .25**

6. Visual complexity .40** .13 –.25** –.36** –.60**

7. Age of acquisition .54** .26** –.34** –.14* –.73** .40**

8. Log (1 + frequency) –.56** –.35** .41** .21** .40** –.17* –.56**

9. Phoneme number .33** .28** –.26** –.13 –.06 .14 .27** –.41**

* Correlation significant at .05 level. ** Correlation significant at .01 level. RT, reaction time.

Table 4 Standardized coefficients and R2 changes in multiple regres-
sion analysis

Variable(s) Beta t R2 change

Step 1 Initial Phonemes .035

Step 2 .66

Percentage name
agreement

–.319 −5.981***

Image agreement –.280 −5.498***

Log (1 + frequency) –.188 −3.329**

Age of Acquisition .167 2.228*

Imageability –.141 −1.774

Word Length .073 1.480

Visual complexity .064 1.162

Familiarity .044 0.529

* p < .05, ** p < .01, *** p < .001.
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most likely influences lexical processing or lemma selection
in picture naming. Objects with many alternative names
(lower name agreement) need more time to be retrieved
from the mental lexicon because there are competitive can-
didates for a particular concept in naming, thus requiring
inhibition of alternative names before responding (Alario et
al., 2004). Also similar to the findings of other studies,
frequency had an effect on naming latencies. In models of
spoken-word retrieval, word frequency effects reflect acti-
vation in the phonological output lexicon (see Alario et al.,
2004, for a discussion).

Rated AoA also had a significant effect on picture nam-
ing, as in previous studies. AoA is highly correlated with
frequency across languages (Alario et al., 2004), as we
confirmed (r = −.56). Rated AoA was also correlated with
rated familiarity (r = −.73) and rated imageability (r = −.76).
However, using multiple regression analysis, we showed
that AoA and frequency have similar effects on naming
latencies, beyond those of other variables (Table 4). Enter-
ing AoA and frequency (but not familiarity and imageabil-
ity) as the last variables in the regression explained a
significant change in variance. The results show that these
variables have significant independent effects when vari-
ance due to other variables is first explained.

The effects of AoA have been explained in terms of
encoding differences between early- and late-acquired
words learned through development (Ellis & Lambon
Ralph, 2000) or by differences in retrieval from nodes in a
semantic network (Juhasz, 2005; Steyvers & Tenenbaum,
2005). It has been argued that the effects of AoA on picture
naming can be localized to the lexical level (lemma selec-
tion) of picture naming (Alario et al., 2004), with words
learned earlier in life being retrieved faster from the lexicon.
Other loci of frequency-independent AoA effects on lexical
retrieval include accessing stored phonological representa-
tions due to lexical semantic competition for a naming
response (Belke, Brysbaert, Meyer, & Ghyselinck, 2005)
and due to semantic processing (Juhasz, 2005). We cannot
isolate the locus of AoA effects during picture naming in
Persian. However, it is clear that effects of AoA are inde-
pendent of word frequency. These results provide further
evidence that AoA has a real effect on picture naming that is
at least as relevant to models of picture naming as the effect
of word frequency. We did not measure cumulative frequen-
cy directly. However, it has been argued that rated familiar-
ity is a proxy measure for cumulative frequency, as it
reflects the amount of exposure to a lexical item over the
lifespan (Juhasz, 2005). We found no effect of familiarity on
picture-naming latencies (unlike studies of picture naming
in other languages). Although we cannot exclude cumula-
tive frequency as an account of AoA effects on naming in
Persian, there are several reasons to doubt this hypothesis
(see Juhasz, 2005, for a discussion). Together with evidence

of a frequency-independent effect of AoA, we contend that
cumulative frequency does not explain any of the variance
in picture-naming latencies for native Persian speakers, at
least for items in the colored version of the Snodgrass and
Vanderwart (1980) set.

We found significant effects of image agreement on
picture-naming latencies, and this is comparable to the
results of studies in French (Bonin, Peereman, Malardier,
Méot, & Chalard, 2003), American English (Snodgrass &
Yuditsky, 1996), British English (Ellis & Morrison, 1998),
Spanish (Cuetos et al., 1999), Welsh (Barry et al., 1997),
and Putonghua Chinese (Liu, Hao, Li, & Shu, 2011). All of
those studies used the black-and-white pictures from Snod-
grass and Vanderwart (1980). Weekes et al. (2007) used
colorized pictures of the Snodgrass and Vanderwart items
for picture naming with Putonghua speakers and did not find
any significant effect of image agreement. They suggested
that previous effects of rated image agreement resulted from
the use of lower-quality images, such as black-and-white
line drawings. However, the present results cast doubt on
their interpretation, since we found an effect of rated image
agreement on picture naming with color pictures. One way
to explain the effect in the present study is that, although
image agreement is a variable that is influenced by image
quality (e.g., color), cultural experience plays a role. Cross-
linguistic studies have tested individuals from a wide variety
of cultural backgrounds, and each culture makes different
judgments about the representation of an object in a picture
stimulus. The present results, taken together with those of
studies in other languages (see Table 1) showing a mixed
pattern of rated image agreement effects on picture naming,
highlight the need to develop culturally appropriate stan-
dardized pictures. Without preselection of such pictures, it
will be difficult to interpret the impact of psycholinguistic
variables on picture naming across languages that are not
simply the result of sociocultural differences.

We found no evidence to suggest that orthography (i.e.,
transparent and opaque words) had an effect on picture-
naming latencies in Persian. The present results point to inde-
pendent systems for picture naming and oral reading. Howev-
er, studies using alphabetic and nonalphabetic scripts do show
an effect when a picture-word paradigm is used (Damian &
Bowers, 2003; Zhang et al., 2009). This effect is more obvious
for opaque nonalphabetic languages like Chinese, for which
the connection between the orthographic representation and
semantic information plays an essential role in oral word
reading (Zhang et al., 2009; Zhang & Weekes, 2009). Future
research could use this paradigm to examine the effects of
orthography on spoken-word production in Persian, a script
in the midrange of the opacity continuum.

As expected, word length in Persian (i.e., number of pho-
nemes, mean = 5.71) made no significant contribution to
picture-naming latencies, despite a relatively high number of
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phonemes—as in Spanish (mean = 5.56; Cuetos et al., 1999)
and Dutch (mean = 5.31; Severens et al., 2005), which both
showed significant effects of word length on picture-naming
latencies. This discrepancy may reflect differences across
languages, such as a less demanding word structure (conso-
nant cluster and/or word stress) for picture naming in Persian
when compared to other languages.

The normative data in this study can be applied to
investigations of language processing in normal Persian
speakers and patients with acquired or developmental
language disorders (aphasia, dyslexia, or developmental
language disorders). The normalized object pictures can
also be used for clinical practice in speech and language
pathology to improve the naming abilities of children and
adults with language disorders in Iran and other Persian-
speaking communities around the world.

To sum up, studies of timed picture naming in different
languages with the same set of objects continue to show that
name agreement and AoA are common factors that predict
naming latencies across languages, including various Indo-
European languages, Chinese, and Japanese. Our results
confirm this consensus. The finding that both word frequen-
cy and AoA are significant and important predictors of
picture-naming latencies suggests that these two variables
have independent effects, contrary to the cumulative-
frequency hypothesis. Further research will be needed to
determine the precise locus of AoA effects on picture nam-
ing, although it is likely that there will be multiple loci.
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