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Abstract Normative data on the objective age of acquisi-
tion (AoA) for 286 Russian words are presented in this
article. In addition, correlations between the objective AoA
and subjective ratings, name agreement, picture name agree-
ment, imageability, familiarity, word frequency, and word
length are provided, as are correlations between the objective
AoA and two measures of exemplar dominance (exemplar
generation frequency and the number of times an exemplar
was named first). The correlations between the aforemen-
tioned variables are generally consistent with the correlations
reported in other normative studies. The objective AoA data
are highly correlated with the subjective AoA ratings, whereas
the correlations between the objective AoA and other psycho-
linguistic variables are moderate. The correlations between the
objective AoA of Russian words and similar data for other
languages are moderately high. The complete word norms
may be downloaded from supplementary material.
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Objective age of acquisition norms for a set of 286 words
in Russian

Age of acquisition (AoA) of a word is an important factor
that affects processing speed in a number of cognitive tasks.

Several studies have found correlations between AoA and
picture-naming latencies (e.g., Barry, Morrison & Ellis,
1997; Catling, Dent & Williamson, 2008; Dent, Johnston
& Humphreys, 2008; Holmes & Ellis, 2006; Lotto, Surian &
Job, 2010). In addition, the effect of AoA on performance
on a word-naming task was reported by Morrison and Ellis
(1995), Brysbaert, Lange and Van Wijnendaele (2000), and
others. AoA was shown to have important influences on
lexical decision making (e.g., Brysbaert et al., 2000;
Gerhand & Barry, 1999; Morrison & Ellis, 1995), object
decision making, and category verification (e.g., Holmes &
Ellis, 2006), and its role in sequential picture identification
tasks (e.g., Catling & Johnston, 2009) and word fragment
completion tasks (Spataro, Mulligan, Longobardi & Rossi-
Arnaud, 2012), among others, has also been demonstrated.

There are two types of normative AoA data: subjec-
tive AoA ratings and objective AoA values. The first
type of data is obtained by asking participants to report
the age(s) at which they think they acquired different
words. Data of the second type are usually gathered
using a picture-naming task, in which children are shown
pictures and asked to name the images. A brief survey of
both of these types of studies is included in the follow-
ing sections.

Ratings of word AoA

Carroll and White (1973b) were the first to collect AoA
ratings from adults. In their study, adult participants were
asked to report the approximate age at which they believed
they had acquired each word. An 8-point scale was used; a
rating of 1 indicated that the word was acquired between 2
and 3 years of age, and a rating of 8 corresponded to word
acquisition that occurred at 14 years of age or older. Data
for 94 “picturable nouns” (e.g., airplane, anchor, anvil, etc.)
were presented. The primary goal of the aforementioned
study was to elucidate the relationship between word fre-
quency and response time for the picture-naming task.
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However, the study found that naming latencies were a
function not only of word frequency, but also of the age at
which a word had been learned. Hence, AoA was shown to
be an important psycholinguistic variable. In their next
study, the initial sample of 94 words was enlarged to 220
words (Carroll & White, 1973a). A 9-point scale was used
(1 = 1 to 2 years of age, 9 = age 13 and older).

In 1977, Gilhooly and Hay gathered AoA data for
both picturable nouns and abstract words, such as black
and logic. The stimulus set contained 205 words, and a
7-point scale was used (1 = 0 to 2 years of age, 7 = age 13 and
older).

AoA ratings for 1,944 words selected from the Thorndike
and Lorge (1944) word count were presented by Gilhooly
and Logie (1980), as were data about the imageability,
concreteness, familiarity, and ambiguity of the words.
Morrison, Chappell and Ellis (1997) collected both AoA
ratings and “objective” AoA data for 297 picturable nouns.
AoA ratings for 1,526 English words were gathered by
Stadthagen-Gonzalez and Davis (2006). Similarly, Cortese
and Khanna (2008) presented data for 3,000 monosyllabic
words. The 7-point scale proposed by Gilhooly and Hay
(1977) was used in all of these studies.

Typed words are usually used as stimuli in these types of
experiments. However, pictorial stimuli are presented to
participants in some cases; in these cases, the participants
are asked to report the age at which they might have learned
the name of the object in the picture (see Johnston, Dent,
Humphreys & Barry, 2010).

Subjective AoA scores have also been obtained for lan-
guages other than English. AoA norms based on subjective
ratings are available for French, Spanish, Italian, and other
languages (Alario & Ferrand, 1999; Barca, Burani &Arduino,
2002; Bonin, Peereman, Malardier, Méot & Chalard, 2003;
Cameirão & Vicente, 2010; Cuetos, Ellis & Alvarez, 1999;
Dell'acqua, Lotto & Job, 2000; Dimitropoulou, Duñabeitia,
Blitsas & Carreiras, 2009; Ghyselinck, DeMoor & Brysbaert,
2000; Hirsh, Morrison, Gaset & Carnicer, 2003; Manoiloff,
Artstein, Canavoso, Fernandez & Segui, 2010; Marques,
Fonseca, Morais & Pinto, 2007; Moreno-Martínez, Montoro
& Laws, 2011; Nishimoto, Miyawaki, Ueda, Une &
Takahashi, 2005; Nisi, Longoni & Snodgrass, 2000; Pind,
Jónsdóttir, Gossurardóttir & Jónsson, 2000; Ruts, De Deyne,
Ameel, VanPaemel, Verbeemen & Storms, 2004; Schroder,
Gemballa, Ruppin & Wartenburger, 2012; Sirois, Kremin &
Cohen, 2006; Weekes, Shu, Hao, Liu & Tan, 2007). Ratings
for a set of Russian words were presented by Tsaparina, Bonin
and Méot (2011). Their procedure was the same as that in the
Bonin et al. (2003) study.

The subjective AoA scores described above appear to be
very reliable (a reliability of 0.968 was reported in Carroll and
White (1973b); comparable values of 0.988 and 0.991 for two
subgroups of the stimulus set used in the study by Carroll and

White (1973a) were reported; a value of 0.95 was reported in
the study by Tsaparina et al. (2011), etc.). The validity was
shown to be remarkably high. For example, a study by Lyons,
Teer and Rubenstein (1978) attempted to assess the validity of
the collectedAoA ratings. They asked first graders to define 60
words that had previously been rated by adults. Of these, 30
words were considered early-acquired words on the basis of
the ratings of the adults, and the other 30 were considered late-
acquired words. Although the words that were considered late-
acquired words were not known by the first-grade children,
74 % of the children knew the meanings of the early-acquired
words. Nevertheless, some researchers believed amore reliable
measure, which they termed an “objective” measure, would
have been preferable (e.g., Morrison et al., 1997, p. 549).

Objective AoA measures

Beginning with the study by Carroll and White (1973b),
some attempts were made to establish an objective measure
of the word AoA. A survey of these attempts can be found
in Morrison et al. (1997); the article notes some shortcom-
ings in all of them. Seeking to develop a more valid method
of measuring word AoA, they proposed the use of a picture-
naming task for this purpose.

In the Morrison et al. (1997) study, black-and-white line
drawings of objects were shown to children, and the chil-
dren were asked to name the object in each drawing. If a
child’s reply was not the target response, the experimenter
asked him/her to try again and cued him/her with the initial
phoneme of the target response. The stimulus set contained
a total of 297 pictures, 232 of which were taken from the set
developed by Snodgrass and Vanderwart (1980).

In all, 280 children between the ages of 2 years, 6 months,
and 10 years, 11 months were involved in the study. The
data were divided into 14 groups (age bands), with 20
participants in each group. The first 11 groups covered 6-
month age bands; the last 3 covered spans of 1 year each.
Their procedure was then reproduced by other researchers in
a number of different countries. Table 1 shows some key
characteristics of these normative studies.

Although all of the researchers attempted to follow the
same procedure to collect comparable data, there were differ-
ences between the various studies, some of which were un-
avoidable. Thus, age ranges and numbers of 6- and 12-month
age bands used in these studies differed from one study to
another. The stimulus sets used in these studies mostly
consisted of pictures from the Snodgrass and Vanderwart
(1980) collection. However, some of the pictures may have
been modified or even replaced altogether, and most of the
researchers added some of their own stimuli. It is also worth
noting that the stimulus names used by different authors do
not necessarily correspond to each other.
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There were also some procedural discrepancies. Although
the children in most of the studies were cued with the first
phoneme of a word when they could not name a picture, Pérez
and Navalón (2005) used the first syllable and the semantic
category of an item instead of the first phoneme, and both
Álvarez and Cuetos (2007) and Lotto et al. (2010) avoided
cuing altogether.

Some deviations from the initial procedure for assigning
AoA values also occurred. Morrison et al. (1997) used two
procedures—namely, the so called 75 % rule (see details
below) and logistic regression (LR). When using the former
procedure (the 75 % rule), they extrapolated their data for
ages of less than 30 months or greater than 131 months.
However, some of the researchers who performed subse-
quent studies did not do extrapolations to earlier ages when
using the 75 % rule, because they lacked additional data that
could be used to verify the extrapolation method (see the
two last columns of Table 1); in addition, some of the
subsequent studies did not use LR. Also, there were some
differences in scoring procedures (see the Scoring section
below). These discrepancies should not be neglected when
comparing results from the studies mentioned here.

With the emergence of these objective AoA norms, some
attempts were made to reassess the validity of subjective AoA
ratings by correlating the subjective and objective AoA for
various words. The first report of this type of analysis was
made by Morrison et al. (1997). The correlations between the
subjective and objective values were reported to be 0.759 (LR)
and 0.747 (75 % rule). In addition, the researchers noted that
the adults tended to underestimate the AoA of late-acquired
words (Morrison et al., 1997, p. 545). Other studies reported
similar correlations for other languages: 0.728 for Icelandic
(Pind et al., 2000); a range of values from 0.557 to 0.852 for
Spanish (Pérez and Navalón (2005), using three objective and
two subjective measures); 0.752 (LR) and 0.698 (75 % rule)
for Italian (Lotto et al., 2010); and 0.687 (LR) and 0.650 (75 %
rule) for French (Chalard, Bonin, Meot, Boyer & Fayol, 2003).
Although these correlations are relatively strong, they do sug-
gest that there might be a regular discrepancy between the two
measures. Some researchers, including Morrison et al. (1997),
attempted to explain this discrepancy on the basis of the
observed correlations between AoA (both subjective and ob-
jective) and other psycholinguistic variables.

Relationships between AoA and other psycholinguistic
variables

Studies of AoA usually include some analysis of correlations
between AoA and other covariates, such as imageability,
familiarity, frequency, and so on. In the studies of objective
AoA, additional image-related variables were also included
(e.g., name agreement [NA], picture name agreement [PNA],

etc.). The correlations between these variables and the AoA
values reported in these studies were usually moderate (rarely
in excess of 0.5).

An analysis of the aforementioned results led some re-
searchers to believe that subjective AoA might have been a
composite variable; it may have depended on other vari-
ables, such as word frequency, familiarity, and imageability,
among others (Morrison et al., 1997). Álvarez and Cuetos
(2007) argued that because “it is very difficult to remember
at what age we learned words, our answers can be
influenced by other variables, such as word frequency or
familiarity” (p. 378). This view is supported by the fact that
these variables are usually more strongly correlated with
subjective AoA estimates than with objective AoA values
(Álvarez & Cuetos, 2007; Pérez & Navalón, 2005).

Thus, after the study by Morrison et al. (1997) was
published, a tendency to consider the objective AoA to be
a “clearly preferable” measure appears to have arisen, even
though the subjective AoA is still considered an “adequate
substitute” (Morrison et al., 1997, p. 549; Pind et al., 2000,
p. 47). However, some authors went further, maintaining
that the latter measure cannot even be relied upon as an
“adequate substitute” (Barbarotto et al., 2005, p. 648).

The present study

The main purpose of the present study was to provide objec-
tive AoA norms for the Russian language. These data would
be a valuable complement to the subjective ratings that have
previously been reported (Tsaparina et al., 2011), because
objective AoA values are believed to be both preferable and
more valid than subjective AoA ratings (Barbarotto et al.,
2005; Morrison et al., 1997; Pind et al., 2000). The present
study also sought to analyze the relationships between the
objective AoA values and other psycholinguistic variables,
including subjective AoA ratings, and to compare these nor-
mative data with the normative data that have been reported
for other languages.

Method

Participants

A total of 293 children attending nursery and primary schools
were enrolled in the present study. The children were from two
Russian cities, Moscow and Kaluga. Their ages ranged from
2 years, 6 months to 10 years, 11 months. All of the children
were native Russian speakers. Summary information on the
participants in each age band and on the number of stimuli
used is provided in Table 2. Appropriate informed consent
was obtained from the parents of all children.

Behav Res



Stimuli

The stimulus set used in the present AoA study comprised
286 black-and-white line drawings.

Most of the pictures (188) were taken from the Snodgrass
andVanderwart (1980) stimuli database. In addition, 8 pictures
were selected from those added by Morrison et al. (1997).
Finally, we considered it necessary to modify some of the
pictures from the Snodgrass and Vanderwart set and also to
create our own pictorial stimuli for certain words (a total of 90
items). For example, the picture of a goat from the Snodgrass
and Vanderwart (1980) set was modified by adding an udder,
because the Russian target word koza denotes a she-goat. The
picture of a church from the same set was substituted by a
picture of a more typical church for Russia.

The 231 children who were included in the 6-month age
bands (and who were under the age of 7:11) were tested
using all 286 pictures. The remaining 62 children in the 12-
month age bands were tested using a subset of 170 pictures.
This subset was generated by removing the pictures that had
been named correctly by more than 85 % of children in each
of the last five 6-month age bands (age 5:6 to age 7:11).

The target name for each picture was the word that had
occurred most often in the adults’ reactions during the NA task
(Grigoriev, Oshhepkov, Baljasnikova&Orlova, 2010), although
there were some exceptions to this rule. For example, because
many of the adult participants were medical students, they often
gave the more specific name phonendoscope when shown a
picture of a stethoscope. However, the latter word is obviously
much more common and is, therefore, more familiar to anyone
without a medical background. Therefore, stethoscope was
chosen as a target name. Each picture was printed on a single

A4 page (210×297 mm) and was approximately 100 mm
square.

Procedure

The procedure used in the present study was very similar to
that used by Morrison et al. (1997). For children between the
ages of 2:6 and 7:11, all 286 items were split into four groups
of equal size. These images were randomly ordered into folders
of different colors. At each testing session, the children were
asked to choose whichever folder they liked. The subset of 170
items used with the older children was not split into groups.

The experimenter asked each child to name each picture
(“What is that a drawing of?”). If the child did not answer
within the first 5 s of being asked about the drawing, or if a child
did not give the target name, he/she was cued with the initial
phoneme of the word: “It begins with a(n) . . .” If he/she still did
not respond within the next 5 s, the experimenter proceeded to
the next picture. All answers were recorded in writing.

The experimenters were licensed psychologists who were
working in schools. Each experimenter was given compre-
hensive instructions.

Scoring

In any study dedicated to measuring objective AoA, re-
searchers must differentiate between significant and insignif-
icant deviations from the target words in the children’s
answers. To do so, they usually establish some criteria regard-
ing which kinds of answers should be considered correct.
These criteria are usually based on various peculiarities both
of the language being studied and of language acquisition.

Table 2 Summary data for children tested to obtain objective age of acquisition norms

Group Age range in years Age range in months Mean age (months) Boys Girls Total Number of items

1 2.5–2.9 30–35 32.5 11 9 20 286

2 3–3.4 36–41 38.5 10 10 20 286

3 3.5–3.9 42–47 44.5 10 10 20 286

4 4–4.4 48–53 50.5 11 12 23 286

5 4.5–4.9 54–59 56.5 10 10 20 286

6 5–5.4 60–65 62.5 12 11 23 286

7 5.5–5.9 66–71 68.5 7 13 20 286

8 6–6.4 72–77 74.5 12 12 24 286

9 6.5–6.9 78–83 80.5 9 11 20 286

10 7–7.4 84–89 86.5 9 12 21 286

11 7.5–7.9 90–95 92.5 10 10 20 286

12 8–8.9 96–107 101.5 11 9 20 170

13 9–9.9 108–119 113.5 9 11 20 170

14 10–10.9 120–131 125.5 11 11 22 170

Total 142 151 293

The numbers in the last column reflect the numbers of items presented to the children in each age range

Behav Res



Thus, minor childish mispronunciations were marked as cor-
rect in the study by Morrison et al. (1997). Pind et al. (2000)
used a somewhat broader criterion: They discounted any de-
viations in pronunciation “if the word uttered by the child was
clearly the intended word.” Thus, the pronunciation gjabaka
was considered correct for the target word skjaldbaka (turtle).
Similarly, some childish variants of words were counted as
correct (e.g., kisa for köttur [cat]). These researchers also
considered both the dominant name that arose during the
NA task and “those non-dominant responses which had at
least received four nominations” to be valid responses (Pind et
al., 2000, p. 46).

We generally followed the rule proposed byMorrison et al.
(1997); namely, in the case of one-, two-, and three-phoneme
words, the responses were scored as correct if not more than
one phoneme was omitted or mispronounced; and in the case
of words of four or more phonemes, two omissions or mis-
pronunciations were regarded as admissible. In addition, we
marked as correct diminutive forms of target words.

The Russian language is characterized by a rich morphol-
ogy that includes a highly developed system of diminutives,
which are productively formed from nouns by adding suf-
fixes and combinations of suffixes to a stem—for example,
syn-ok, syn-oček, syn-ulj-a. Because these rules are quite
simple, they are acquired at a very early stage of develop-
ment (2–2.5 years), and Russian children use them frequent-
ly (Gvozdev, 1961; Lepskaja, 1997; Olmsted, 1994;
Protassova & Voeikova, 2007). Therefore, a child may
know several diminutive forms of a word and may use them
interchangeably. We therefore regarded diminutives as mor-
phological forms of a target word (and not as other words)
and counted them as correct responses.

Results

Morrison et al. (1997) used two procedures to assign objec-
tive AoA values, as did some other researchers. One of the
procedures was the so-called 75 % rule. According to this
rule, a word was considered acquired at a certain age if at
least 75 % of children named it correctly at that age. The
other procedure was based on LR.

In the present study, it was considered reasonable to use
only the 75 % rule. There were two reasons for doing this.
(1) The correlations between the scores calculated using
both of these methods were very high in all of the relevant
studies. Morrison et al. (1997) reported a correlation of
0.970; Lotto et al. (2010) reported a value of 0.958; and
Chalard et al. (2003) reported a correlation of 0.937. (2)
Using the method of LR resulted in the loss of some data.
For example, LR values were not assigned to 44 of 297
words in the study by Morrison et al. (1997), whereas only
three such omissions occurred when using the 75 % rule.

According to the 75 % rule, the item was “considered to
have reached criterion if at least 75 % of the children at the
relevant age band named it correctly and an average of at least
75 % of children over the next two age bands also named it
correctly” (Morrison et al., 1997, p. 537). The mean age of the
relevant age band was then assigned to the item. If an item did
not meet the criterion even in the case of the oldest age band
and its NAwas at least 75 %, it was assigned an AoAvalue of
140 months. In addition, when the item did not meet the
criterion for the oldest age band and its NA was lower than
75 %, it was not assigned an AoA value. In the present study,
11 words were not assigned AoA values on the basis of this
criterion (diamond, flute, cymbals, chisel, accordion, pond,
stethoscope, nun, pliers, tsar, and scarecrow).

The reliability of Russian objective AoA norms was
estimated using the following procedure. The complete data
set was split into two subsamples of roughly equal sizes by
randomly dividing each age band. The relevant AoAs were
then calculated for each subsample using the procedure
described above. The correlation between the AoA of the
two samples was very strong (0.926), which indicated high
reliability of the data collected.

The correlation between the objective AoA values
presented here and the rated AoA ratings collected by
Tsaparina et al. (2011) is rather high (0.673). This finding is
consistent with the data reported by other researchers (0.747
for English [Morrison et al., 1997]; 0.728 for Icelandic [Pind
et al., 2000]; 0.650 for French [Chalard et al., 2003]; 0.558 for
Spanish [Álvarez & Cuetos, 2007]; 0.698 for Italian [Lotto et
al., 2010]) and shows the validity both of our data and of the
data presented by Tsaparina et al. (2011).

One of the goals of this study was to present the correla-
tions between the objective AoA and other psycholinguistic
variables. These included NA, PNA, imageability, familiar-
ity, word frequency, word length, and two measures of
exemplar dominance (exemplar generation frequency
[EGF], number of times an exemplar was named first).

The data on exemplar dominance were taken fromGrigoriev
and Oshhepkov (2005). The data on imageability were taken
from Grigoriev, Baljasnikova and Oshhepkov (2009).1

The data on NA, PNA, and familiarity were taken from
the study of Grigoriev et al. (2010). In the latter study, only
one measure of NA was used—namely, the percentage of
participants who gave the most common name for a word.
For the sake of comparability with the normative data
presented by other researchers, H values were computed
for the present study by the formula

H ¼
Xk

i¼1

pi log2
1

pi

� �

1 Some errors were corrected when the data were prepared for this
article.
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where k is the number of different names given to an image
and pi is the value for each name as a proportion of partic-
ipants giving each name (Snodgrass & Vanderwart, 1980).

Word frequency measures were taken from two sources:
the frequency dictionary by Zasorina (1977) and the new
frequency count by Ljashevskaja and Sharov (2009). In both
sources, a lemma is used as a basic unit, but they have some
significant differences. The dictionary by Zasorina is based
on a 1-million-word corpus including journalistic, scientific,
and literary texts. In contrast, the dictionary presented by
Ljashevskaja and Sharov is based on a 150-million-word
corpus, but the sources used are not always representative of
the Russian language (e.g., Internet forums). We chose to
use both of these dictionaries. The word length was defined
as the number of letters.

The data on objective AoA, along with the other psycho-
linguistic variables and frequency measures, are provided in
the supplementary materials. Table 3 shows the intercorre-
lations for objective AoA and other variables, including the
subjective AoA ratings collected by Tsaparina et al. (2011).

There is a similarity between these correlations and those
reported for other languages. The correlation between the
objective AoA and imageability (−0.430) in our study is higher
than the same correlation for Spanish (−0.287; Álvarez &
Cuetos, 2007) and less than that found for the English language
(−0.549; Morrison et al., 1997). The correlation between the
Russian objective AoA and familiarity (−0.278) is quite close
to those for Icelandic (−0.367) and Spanish (−0.205, reported
by Pérez & Navalón, 2005; −0.368, given by Álvarez &
Cuetos, 2007). However, this value is again higher in the case
of the English data. The correlations of the objective AoA
values with NA (NA [%], −0.163; NA [H], 0.244) and PNA

(−0.256) in our study are generally similar to those obtained by
other researchers. Thus, in Morrison et al. (1997), these corre-
lations were −0.232 for NA (%) and −0.268 for PNA; in Pérez
and Navalón (2005), these were −0.127 for NA (%), 0.229 for
NA (H), and −0.060 for PNA.

Additionally, two measures of exemplar dominance were
included in the analysis. These were EGF and the number of
times an exemplar was named first (see Table 3). The effects
of dominance and typicality might be comparable because
these have been reported to be closely related (Chumbley,
1986). The correlations of the objective AoAvalues with the
two measures of dominance in the present study (−0.286
and −0.264, respectively) and the ones with typicality
reported for Spanish (Álvarez & Cuetos, 2007) and Italian
(Lotto et al., 2010) (−0.232 and −0.247, respectively) are all
significant and not high, although they are rather similar.

There might be concern with regard to these correlations
because they are computed separately for each category. The
most dominant category members from different categories
might tend to obtain similar values. However, the mean
AoA differs across categories.

We used a standardization procedure to control the influ-
ence of variation of the AoA values across different seman-
tic categories. The standard scores for objective AoA were
based on the means and standard deviations of the catego-
ries. There was some increase in the correlations after doing
this procedure. Thus, the correlation with EGF changed
from −0.286 to −0.344, and the correlation with number of
times an exemplar was named first changed from −0.264
to −0.309.

Finally, the correlations between the objective AoA for
Russian words and objective AoA for similar words in other

Table 3 Correlations between all of the psycholinguistic variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12

1. Obj. AoA 1.000 0.673*** −0.163** 0.244*** −0.430*** −0.256*** −0.278*** −0.266*** −0.272*** −0.286** −0.264** 0.230***

2. Rated AoA 1.000 −0.145* 0.179** −0.572*** −0.082 −0.381*** −0.307*** −0.308*** −0.316*** −0.291** 0.332***

3. NA (%) 1.000 −0.826*** 0.288*** 0.270*** 0.007 0.069 0.075 0.132 0.120 −0.213***

4. NA (H) 1.000 −0.282*** −0.343*** −0.020 −0.060 −0.064 −0.128 −0.106 0.222***

5. Imageability 1.000 0.151* 0.439*** 0.140* 0.157* 0.304*** 0.224* −0.135*

6. PNA 1.000 −0.050 0.056 0.064 0.023 −0.001 0.013

7. Familiarity 1.000 0.293*** 0.313*** 0.513*** 0.398*** −0.013

8. Freq. (1977) 1.000 0.969*** 0.159 0.137 −0.220***

9. Freq. (2009) 1.000 0.219* 0.216* −0.216***

10 EGF 1.000 0.775*** −0.058

11. First 1.000 −0.032

12. Length 1.000

Obj. AoA, objective age of acquisition; NA, name agreement; H, H-value; PNA, picture name agreement; Freq., word frequency; EGF, exemplar-
generation frequency; First, number of times an exemplar was named first; Length, word length

* p < 0.05

** p < 0.01

*** p < 0.001
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languages were calculated (using the 75 % rule only). The
extrapolated data from the English and Icelandic studies
were converted back to the initial values for the purpose of
making an accurate comparison. The resulting correlations
are shown in Table 4.

In general, the correlations between the objective AoA
values and the values of other variables presented here
correspond to similar correlations for other languages. The
correlation between the objective AoA values for Russian
words and those for words in other languages is similar
to other interlanguage correlations that have been
reported in the literature (see Álvarez & Cuetos, 2007;
Lotto et al., 2010).

Discussion

The main goal of the present study was to provide objective
AoA norms for a set of Russian words. In addition, the
analysis of relationships between these data and other psy-
cholinguistic variables and also comparison of these norms
with word acquisition norms for other languages are
presented here as well.

As in other studies, the objective AoAvalues we obtained
are highly correlated with the subjective AoA ratings, which
confirms the validity of our data. In addition, the correla-
tions between the objective AoA collected in the present
study and other psycholinguistic variables are generally
consistent with similar correlations reported by other re-
searchers (Álvarez & Cuetos, 2007; Chalard et al., 2003;
Lotto et al., 2010; Morrison et al., 1997; Pérez & Navalón,
2005; Pind et al., 2000). Words that are acquired relatively
early in life are usually characterized by having higher
frequencies of occurrence. These words also tend to be rated
as being both more imageable and more familiar than words
acquired later in life, and there is more agreement about the
names of the objects denoted by early-acquired words (NA).
Moreover, the degree of correspondence between an early-
acquired word and an appropriate image is generally rated
higher (PNA).

Our data support the view that AoA ratings are confounded
with other psycholinguistic variables, such as familiarity and
imageability (Álvarez & Cuetos, 2007). This supposition is
confirmed by the fact that the correlations between the objec-
tive AoA values obtained in the present study and both the
familiarity and imageability values of the same words (−0.278
and −0.430, respectively) are weaker than the correlations
between these two variables and the subjective AoA ratings
(Tsaparina et al., 2011) (−0.58 and −0.60). Similar differences
have been found for a number of other languages (Álvarez &
Cuetos, 2007; Chalard et al., 2003; Lotto et al., 2010; Pérez &
Navalón, 2005), so it is conceivable that the subjective AoA
measures depend to some extent on the participants’ opinions
about variables such as familiarity and imageability.

We also present data on the correlations between objective
AoA values and the dominance ratings of the words used. As
far as we know, these relationships have not been discussed
previously. According to our data, the earlier words are ac-
quired, the more often they tend to be named as category
members, and the more often they are named first.

Finally, we computed the correlations between the objec-
tive AoA values that we have reported and the objective
AoA values reported by other researchers (see Table 4). The
strengths of all of these correlations are moderately high,
which implies that there exist both similarities and differ-
ences in the word acquisition dynamics associated with
different languages.

There has been some criticism concerning objective AoA
as a factor affecting word processing. Some authors argue
that objective AoA is actually a “performance variable,”
which strongly depends on some other variables, such as
the frequency with which a child encounters a word (Bonin,
Barry, Méot & Chalard, 2004; Zevin & Seidenberg, 2002).
Currently, the hypotheses within this framework have been
tested mainly by means of computational (connectivist)
modeling, with some effects demonstrated experimentally
on adult participants (e.g., Bonin et al., 2004). However,
with respect to the objective AoA theory, studies involving
child participants would be more relevant.

In sum, normative data regarding the AoA of 286 Russian
words were generated, with the full set of norms being avail-
able as supplementary material. We also provide information
about the correlations between these AoA values and other
variables, including subjective AoA ratings, NA, PNA,
imageability, familiarity, word frequency, and word length,
along with two measures of exemplar dominance (EGF and
the number of times an exemplar was named first). The
correlations we identified generally correspond with the cor-
relations between similar pairings reported in other normative
studies. The objective AoA data are highly correlated with
subjective AoA ratings, while the correlations between the
objective AoA and the values of other psycholinguistic
variables are moderate. We also found moderately high

Table 4 Correlations between the objective AoA data for the Russian
language and the objective AoA reported in other studies

Language Source r No. of cases

English Morrison et al. (1997) 0.592* 253

Icelandic Pind et al. (2000) 0.600* 207

French Chalard et al. (2003) 0.511* 185

Spanish Pérez and Navalón (2005) 0.657* 99

Spanish Álvarez and Cuetos (2007) 0.470* 225

Italian Lotto et al. (2010) 0.514* 104

* p < 0.05
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correlations between the objective AoA values we obtained
for Russian words and similar data for other languages.
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