
JOURNAL OF EXPERIMENTAL CHILD PSYCHOLOGY 65, 171–237 (1997)
ARTICLE NO. CH962356

Picture Naming by Young Children: Norms for Name
Agreement, Familiarity, and Visual Complexity

YAEL M. CYCOWICZ, DAVID FRIEDMAN, AND MAIRAV ROTHSTEIN

Cognitive Electrophysiology Laboratory, New York State Psychiatric Institute

AND

JOAN GAY SNODGRASS

New York University

Researchers concerned with the development of cognitive functions are in need of
standardized material that can be used with both adults and children. The present
article provides normative measures for 400 line drawings viewed by 5- and 6-year-
old children. The three variables obtained—name agreement, familiarity, and visual
complexity—are important because of their potential effect on memory and other
cognitive processes. The normative data collected in the present study indicate that
young children are different from adults in both the name most frequently assigned
and the number of alternative names provided. The alternative names given by the
children are either coordinate names or names of objects that are visually similar to
the pictured object. In addition, the failure (to name) rate is higher among young
children compared to adults. Thus, we conclude that unequivocal interpretation of
age-related differences in cognitive functions can be made only when age-appropriate
pictorial stimuli are chosen. q 1997 Academic Press

Pictures are often used by cognitive psychologists investigating the devel-
opment of cognitive functions. Different attributes of the picture, such as
object or picture familiarity (Lachman & Lachman, 1980), word frequency
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172 CYCOWICZ ET AL.

(Oldfield & Wingfield, 1965), and age of acquisition (Carroll & White, 1973),
are known to correlate with naming latency and to affect memory, particularly
retrieval processes.

Normative data for pictures have been collected by Snodgrass and Vand-
erwart (1980) for young adults and by Berman, Friedman, Hamberger, and
Snodgrass (1989) for 8- to 10-year-old children, but similar systematic infor-
mation is still unavailable for younger children. There is evidence that name
agreement (Berman et al., 1989; Johnson & Clark, 1988), picture familiarity
(Berman et al., 1989), and age of acquisition (Walley & Metsala, 1992) differ
between young children and adults. Researchers working with this population
are aware of the need to use age-appropriate materials, and therefore choose
pictorial stimuli from coloring books and other materials designed for young
children. A drawback of this approach is that considerable variation exists
between different renderings of the same concepts, such as in amount of
detail, object positions, and size. Thus, it is difficult to compare data sets
acquired in different laboratories. Moreover, developmental studies require
comparison between groups that vary in age and that will most likely differ
in their cognitive performance. For example, Graf (1990) obtained a smaller
priming effect in an implicit memory task with children compared to adults
when the stimulus materials were normed for adults. However, when the
stimulus materials were normed for children, no difference in the priming
effect was found between children and adults. Thus, without the use of age-
appropriate stimuli it is difficult to determine whether age-related differences
are due to immature memory systems or to the absence of particular items
in the lexical and/or semantic networks of the children.

The motivation for the present study was to obtain a normative database
for pictorial material that will be useful for future studies with both young
children and adults. We recruited 5- and 6-year-old children, tested them
individually, and asked them in several sessions to name 400 pictures pre-
sented one at a time. These 400 pictures included the 260 line drawings that
were normed for young adults by Snodgrass and Vanderwart (1980) and for
8- to 10-year-old children by Berman et al. (1989) (Set 1), the 61 pictures
normed by Berman et al. (1989) for both young adults and 8- to 10-year-old
children (Set 2), and 79 new pictures (Set 3). In addition to naming, the
children were asked to rate the complexity of the pictures and their familiarity
with the concept depicted by each picture.

Picture naming in children appears to be affected by variables similar to
those that affect picture naming by adults. Therefore, we will first briefly
review the literature that deals with the effect of different pictorial characteris-
tics on adult performance, and then we will provide some background on
pictorial processing in children.

Studies of picture naming in adults are based upon measurement of the time
it takes for a subject to produce the first name that comes to mind (Carroll &
White, 1973; Humphreys, Riddoch, & Quinlan, 1988; Oldfield & Wingfield,
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173PICTURE NAMING IN YOUNG CHILDREN

1965; Paivio, Clark, Digdon, & Bons, 1989; Snodgrass & McCullough, 1986;
Snodgrass & Yuditsky, 1996). The underlying rationale is that the picture’s
attributes affect the length of time it takes to access the picture’s name. Correla-
tions between naming latency and word frequency, concept familiarity, age of
acquisition, visual complexity, and word length have been used to assess which
of these variables is the determining factor in the processes that underlie picture
naming. Those attributes that prolong naming latency in adults have also been
shown to affect the level of naming accuracy and/or latency in young children
(Johnson & Clark, 1988; Johnson, 1992).

Lachman and Lachman (1980) suggest that the crucial variable affecting
naming latency is the codability or the uncertainty of the name. Uncertainty
is theoretically defined as the number of names that are connected to an
object’s representation. In practice, it is possible to measure uncertainty by
determining the number of names given by a group of native English speakers.
The number of alternative names elicited by a picture is reflected in the H
statistic that has been used as a measure of name agreement in previous
picture-naming studies (Berman et al., 1989; Snodgrass & Vanderwart, 1980)
and is also computed in the current study.

Oldfield and Wingfield (1965) argued that the time it takes to name an
object is a linear function of the log frequency of the occurrence of the
object name in written language. Humphreys et al. (1988) claimed that word
frequency affects naming latency only for pictures chosen from categories in
which items are visually different from each other. Carroll and White (1973),
however, argued that pictures whose names were learned early in life are
named more rapidly than pictures with names that were learned at a later age
and, therefore, age of acquisition and not word frequency determines naming
latency. In a recent study, Morrisson, Ellis, and Quinlan (1992) reported
additional evidence in support of the importance of age of acquisition over
word frequency and added that latency is affected more by the length of the
picture’s name than by word frequency. Snodgrass and Yuditsky (1996) asked
college students to estimate the age at which they learned 250 of the 260
Snodgrass and Vanderwart (1980) concepts. Although most of the concepts
were learned at an early age, subjects placed age of acquisition for some
concepts as late as 13 years. This suggests that some of the concepts used in
the present study may not have been acquired by the 5- to 7-year-old children.
This would be reflected in low name agreement and/or in errors in which
pictures are named with the names of objects that look similar to tested
concepts.

Healthy adults are highly accurate in picture-naming tasks, but patients
who have suffered from various types of neurological damage produce many
incorrect names. Analysis of the errors made by these patients in picture-
naming tasks can provide more information about the naming process. Most
of the current models assume at least three serially organized stages involved
in picture naming: object identification, name activation, and response genera-
tion (Lachman & Lachman, 1980; Paivio et al., 1989; Snodgrass & McCul-

AID JECP 2356 / ad08$$$122 04-12-97 01:33:10 jecpal AP: JECP



174 CYCOWICZ ET AL.

lough, 1986). In some models an additional semantic activation stage is as-
sumed to occur before name activation (Humphreys et al., 1988; Morrison et
al., 1992). For example, Humphreys et al. (1988) obtained naming error data
from a patient who had a deficit in identifying visually presented objects, but
was able to name with normal accuracy the same objects when he touched
them or when their definitions were presented auditorily. The patient was more
likely to correctly name high frequency concepts from structurally distinct
categories, suggesting that access to semantic or name information depends
upon the degree of similarity between the depicted object and other concepts
within the same category.

The processes subserving picture naming are assumed to involve the activa-
tion of multiple candidates that share either perceptual or functional character-
istics. Under speeded naming conditions more errors are made, because there
is not enough time to distinguish between the different candidates. Vitkovitch,
Humphreys, and Lloyd-Jones (1993) claimed that the types of errors produced
under deadline conditions depended upon the category to which the picture
belonged. They defined two kinds of categories, one in which the members
are perceptually similar, like fruits or quadruped animals, and one in which
members are perceptually distinct from one another, such as toys or furniture.
Categories of the first type are defined as ‘‘structurally similar’’ whereas
those of the second type are termed ‘‘structurally dissimilar.’’ Vitkovitch et al.
(1993) hypothesized that, for items drawn from structurally similar categories,
errors would be names of concepts that are perceptually and functionally
similar to the picture. Such naming errors were denoted ‘‘visual / semantic’’
as opposed to ‘‘pure semantic’’ and ‘‘pure visual’’ errors. Naming errors
from structurally dissimilar categories were expected to come from all three
error types and thus to be more diverse than those of structurally similar
categories. Their findings confirmed this hypothesis, although in both structur-
ally similar and structurally dissimilar categories ‘‘visual / semantic’’ errors
predominated.

Young children are less efficient in picture-naming tasks than are older
children and adults (Wiegel-Crump & Dennis, 1986). Even under no time
constraint they fail to name pictures as accurately as adults. With maturation,
children respond faster and reach adult levels of accuracy. Even under the
assumption that picture naming in young children involves the same three-
or four-stage model as in adults, it remains unknown whether maturation
affects these stages similarly or whether specific stages are affected differen-
tially. Johnson (1992) found that name uncertainty (pictures with multiple
possible names) affects children’s accuracy and latency, and she showed its
effect on postidentification stages (name activation, response generation, or
both). Thus, an uncertainty measure (such as the H statistic used here) is
essential when researchers select pictorial stimuli for studies with children.
In addition, it is not clear whether or how young children’s errors depend
upon categorical distinctions because young children’s categorical knowledge
is still developing. For example, Nelson (1974) claimed that subclass catego-
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ries (insects vs animals, or fruits and vegetables vs food) are less clearly
defined by children. Sperber, Davies, Merill, and McCauley (1982) argued
that visually similar categories develop earlier than conceptual categories.
Therefore, young children might not exhibit the effect found by Vitkovitch
et al. (1993) of more ‘‘visual / semantic’’ errors for structurally similar
categories, because this distinction may not yet be within the young child’s
cognitive repertoire.

There are many questions one might ask about the processes involved in
picture naming by young children. However, the main goal of this paper is
to provide normative data for pictorial stimuli for use with young children.
The normative data include the most common name given to each of the 400
concepts (modal name), name agreement, picture familiarity, visual complex-
ity, word frequency, and word length. Because the name agreement of many
concepts is low for young children, we present the alternative names and
describe the pattern of naming errors produced by our sample of young
children.

METHOD

Subjects

Children. Thirty children in kindergarten (21), first grade (7), and second
grade (2) participated in the study. Their mean age was 6.07 years (range:
5.1–7.6; SD Å 0.73) and 14 were girls. One additional child did not complete
the task and was excluded from the analyses. Most of the children (26) were
recruited through Manhattan Day School in New York City, and all were
native English speakers. All read at or above grade level as assessed by the
Wide Range Achievement Test (WRAT, mean standard score Å 103.5; SD
Å 15.88). A socio-economic status (SES) index (Watt, 1976), with a range
of 20 (graduate professional) to 134 (unskilled person), was obtained for
each child (mean Å 30.36; SD Å 10.00) based upon the education level and
occupation of the children’s parents. Informed assent and consent forms were
obtained from the children and their parents. After task completion subjects
received a small gift.

Adults. Thirty volunteers took part in the study, half of whom were paid
for their participation. One additional subject did not follow the instructions
and was excluded from the analyses. Their mean age was 26.23 years (range:
19–35; SD Å 3.97) and 11 were females. All subjects were native English
speakers. The SES level for the adults was 48.24 (SD Å 18.66). Because the
adult participants were mostly students, their SES scores were higher, indicat-
ing lower SES, than those of the young children.

Stimulus Materials

Children. The pictures were unambiguous line drawings of common ob-
jects. There was a total of 400 pictures (presented in Appendix A). Set 1
included 260 pictures (numbered 1–260 in Appendix A) from the adult norms
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of Snodgrass and Vanderwart (1980), Set 2 was composed of 61 pictures
(numbered 261–321 in Appendix A) from the child and adult norms of
Berman et al. (1989), and Set 3 included 79 pictures taken from a number
of different sources (numbered 322–400 in Appendix A). These were stylisti-
cally similar to those in the Snodgrass and Vanderwart (1980) and Berman
et al. (1989) normative data sets. The intended names of the 400 pictures
(along with the norms measures) are presented in Appendix B. The pictures
as well as their corresponding normative data can be downloaded from the
following Internet address: http://www.nyspi.cpmc.columbia.edu/nyspi/
respaprs/picnorm.htm. The 400 pictures were randomized separately for each
subject and then divided into 5 lists, each containing 80 items.

Adults. The picture set for the adults included the 79 pictures from Set 3
plus the picture of the zebra taken from the Snodgrass and Vanderwart data-
base. The zebra was added to create an even number of pictures and was not
included in the analyses. The pictures were randomized separately for each
subject and then divided into 5 lists each containing 16 items.

Procedures

Children. Each child was tested individually, in five sessions, at the school
he/she attended. The child was tested on 5 different days for a period of time
that varied between subjects and usually ranged from 20 to 40 min. In the
first session, the child’s reading level was estimated using the reading subtest
of the WRAT. Next, the picture-naming task was administered for the first
list of pictures. In the following four sessions only picture naming was per-
formed with the remaining four lists of pictures.

In the naming task, the child viewed one picture at a time on a Macintosh
(classic II) computer screen. The picture remained on the screen until the
child provided the experimenter with information about the name, familiarity,
and visual complexity of the picture. On average, a picture was viewed for
about 15 s. The instructions the children received were identical to those
described in Berman et al. (1989) and their ratings were scored on a three-
point scale (1, 3, and 5; see below) rather than a five-point scale as had been
used in the Snodgrass and Vanderwart (1980) study with adults. This was
done because Berman et al. had determined (in pilot testing) that even older
children (ages 8–10) did not assign ratings across the full range of numerical
values in the five-point rating scale supplied by the experimenter. For name
agreement the child was asked ‘‘What is this picture?’’ To obtain a score for
familiarity the child was asked ‘‘How often do you think about this thing?
A lot (scored 5), sometimes (scored 3), or very little (scored 1)?’’ After giving
the answer, the subject was asked ‘‘How difficult is it to draw or to trace
this picture, is it hard (scored 5), medium (scored 3), or easy (scored 1)?’’
The answer to this question was used as a rating of the visual complexity of
the picture. For cases in which the child did not recognize the object depicted,
the next picture was presented. When a child could not name the picture,
questions were asked that would aid in determining whether the child did or
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did not know the concept. This is important because young children compre-
hend many concepts that they fail to express verbally. The experimenter asked
questions like ‘‘What can you do with it,’’ or ‘‘Where do you see it?’’ If the
answer indicated that the child did have knowledge about the object, then he/
she was asked to answer the familiarity and the visual complexity questions. A
short practice block was presented using pictures (not in the set of 400
experimental pictures) that were pasted onto index cards. To anchor the famil-
iarity and complexity scales, a comparison between familiar and unfamiliar
objects was demonstrated (ice cream and canteen), as was a comparison
between pictures that were visually simple and those that were visually com-
plex (triangle and tape recorder). All subjects’ answers were entered by the
experimenter into the computer database online.

Adults. Each subject was tested individually (half in our laboratory and half
outside the laboratory in a quiet room in a community center in Manhattan) in
one five-block session. Subjects were taught how to perform the task, i.e.,
how to enter their responses and how to use the computer. They were told
to type the first name that comes to mind upon seeing the picture without
concern for spelling. If they did not recognize the object or did not remember
the name of the object they were told to select the appropriate option that
appeared on the screen: ‘‘do not know object’’ or ‘‘do not know name.’’ In
addition, subjects were asked to rate the familiarity and visual complexity of
the pictures they recognized. Both familiarity and visual complexity were
explained to the subjects in the same way as in Snodgrass and Vanderwart
(1980). Subjects were told to rate familiarity by estimating how often they
thought about the concept in their daily lives. The emphasis was on the
concept itself rather than the way it was drawn. Subjects were given a five-
point rating scale for familiarity, with 1 representing the least familiar and 5
the most familiar. Similarly, there was a five-point scale for visual complexity,
with 1 representing the least complex and 5 the most complex. Complexity
was defined as the amount of detail and number of lines in the drawing.
Subjects advanced from picture to picture at their own pace, and the average
session time was about 20 min.

Analyses

The following information was obtained for every picture.
Modal name. A modal name is defined as the name given by the majority

of subjects. Errors were classified according to adult criteria, i.e., names that
did not accurately describe the concept. An example of such an occurrence
is the picture of the nail file; none of the children recognized the object as a
tool with which to file nails, and their model name is ‘‘knife.’’ Two judges
classified the modal names that were different for children and adults. The
children’s modal names were classified into one of the following categories:
synonym, superordinate, subordinate, component (part of), coordinate, and
failure. Coordinates were defined as object names that were in the same
category, whereas ‘‘failures’’ were defined as names that either were visually
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similar to or had no relationship to the tested concepts. ‘‘Failure’’ responses
included names that were non-nouns (e.g., ‘‘to fix stuff’’) or non-object (e.g.,
‘‘music’’). Note also that classifying a name as a coordinate is dependent
upon the definition of the category, which can be more or less inclusive.
For example, ‘‘apple’’ and ‘‘cucumber’’ can be exemplars of two different
categories—they can be categorized as fruits and vegetables, respectively,
or as members of the same category, food. However, when both are classified
as food they would be considered coordinates of each other, otherwise they
would be classified as failures. Because the categories chosen are somewhat
arbitrary, the coordinate responses can be viewed, to some extent, as failures.
A third judge (Y.C.) examined the judges’ classifications and resolved discrep-
ancies. There were 10 occurrences (of a total of 89) in which the two judges
did not agree with each other.

The same two judges reviewed individual subjects’ non-modal names and
classified each response into one of the above categories with respect to the
adults’ modal name. The judges did not agree with each other about 5% of
the time, and a third judge (Y.C.) resolved these discrepancies.

Name agreement. There are two measures of name agreement. The first is
the percentage of subjects naming the picture with its modal name. The second
is the information statistic, H, which was computed for each picture by the
formula (taken from Snodgrass & Vanderwart, 1980)

H Å (
k

iÅl
Pilog2(1/Pi),

where k refers to the number of different names given to each picture, and
Pi is the proportion of subjects who gave each name. The computation of H
does not take into account ‘‘do not know name’’ (DKN) or ‘‘do not know
object’’ (DKO) responses (for more information see Snodgrass & Vanderwart,
1980). For the percentage measure, a higher number signifies greater name
agreement. However, for the H measure, a lower number signifies greater
name agreement; for example, when all subjects supply the same name, the
value is 0. A higher value indicates that a greater number of alternative names
was supplied. The criteria used for counting different instances of names were
the same as those used in the Snodgrass and Vanderwart (1980) study.

Familiarity. The familiarity ratings for the young children were assigned
numerical scores of 1, 3, and 5 such that 1 corresponds to an unfamiliar
concept (response of ‘‘a little’’), 3 corresponds to a somewhat familiar concept
(response of ‘‘sometimes’’), and 5 corresponds to a highly familiar concept
(response of ‘‘a lot’’). Adults used a five-point rating scale with all of the
values between 1 and 5. When a subject did not know the object depicted
(DKO), a rating of familiarity was not available. Such occurrences were not
included in computing the means (i.e., only the actual number of subjects
who supplied ratings was used in computing mean values).

Visual complexity. The visual complexity ratings for the young children
were assigned numerical scores of 1, 3, and 5 such that 1 corresponds to a
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simple drawing (response of ‘‘easy’’), 3 corresponds to a less simple drawing
(response of ‘‘medium’’), and 5 corresponds to a visually more complex
drawing (response of ‘‘hard’’). Adults used a five-point rating scale with all
of the values between 1 and 5. When subjects did not know the object depicted
(DKO), a rating of visual complexity was unavailable. As for familiarity,
such occurrences were not included in computing the means.

Word frequency. We used the third-grade frequency in print counts, which
is the youngest age group in the American Heritage word frequency count
(Carroll, Davis, & Richman, 1971). The frequency count is expressed as
occurrences per million.

Length. The number of letters in the modal name constituted length.
Age of acquisition. The ages of acquisition of 250 of the 260 Snodgrass

and Vanderwart (1980) concepts were taken from Snodgrass and Yudit-
sky (1996).

Naming latency. Naming latency was measured as the time from picture
onset until a key of the first letter of the name was pressed on the computer
keyboard. The adult subjects pressed the letter on the keyboard themselves.
Children told the experimenter the name of the picture presented, and the
experimenter immediately pressed a key corresponding to the first letter
of the name given. This is not the common way of measuring naming
latency. However, because there is a high correlation between vocal nam-
ing latency and keystroke latency (Paivio et al., 1989), this indirect mea-
sure was used here.

The three sets of drawings, 260 items from Snodgrass and Vanderwart
(1980), 61 items from Berman et al. (1989), and the additional 79 items,
were analyzed separately, and two-tailed t tests for paired samples were
used (using the picture as the unit of measurement) to compare the data
of the young children with the data of adults and older children. Missing
values were excluded pairwise. In addition, two-tailed t tests were used
for comparisons among the three picture sets. Because many comparisons
were performed, a significant difference was defined conservatively at an
a level of 0.01.

RESULTS AND DISCUSSION

Snodgrass and Vanderwart Pictures (Set 1)

Table 1 in Appendix B presents the data for the 260 pictorial stimuli, listed
in alphabetical order according to their presentation in Appendix A (Items
1–260). The 6-year-old children provided modal names that differed from
the adults’ modal names for 35 of the stimuli (13.5%; denoted in Appendix
B in boldface). These results contrast with those for 8- to 10-year-olds reported
by Berman et al. (1989), in which modal names differed between older chil-
dren and adults in only 14 cases (5%). The 35 concepts with different modal
names were divided into classes according to the relationship between young
children’s and adults’ modal names. Five concepts were classified as syn-
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onyms, for example, teapot and kettle. Nine concepts were given a superordi-
nate modal name; for example, bug for beetle or bird for eagle. Component
names relate as part to whole, such as salt and salt shaker. Four modal names
given were component names of the concept. Coordinate names occurred 14
times and included naming substitutions such as apple for cherry and trumpet
for french horn. Three concepts were classified as failures. These are ‘‘ash-
tray,’’ ‘‘nail file,’’ and ‘‘thimble.’’ In the case of the nail file, most children
thought that the picture was of a knife, a visually similar object. The picture
of the thimble was recognized by six subjects, but the majority of the children
called it ‘‘a cup,’’ due to its visual similarity. However, the picture of the
ashtray was not recognized at all by 24 (of 30) subjects (DKO responses).
The other 6 subjects gave different names, all of which were considered
failures. This is a very interesting finding, because in the Snodgrass and
Vanderwart study (1980), all the adults named the ashtray correctly and in
the Berman et al. study (1989), 35% of the children named the object correctly.
This not only seems to be a function of age, but may also reflect a change
in culture. Due to laws that forbid smoking in public areas, young children
have less exposure to cigarette ashtrays, which may explain its apparent
absence from their semantic knowledge base.

Although Snodgrass and Vanderwart (1980) reported only a 1.7% failure
rate in providing names, the present study elicited DKN and DKO responses
at a rate of 9.8%. Many of the concepts for which the children’s modal name
matched that of the adults were also assigned a large number of alternative
names. We deal with the issue of alternative names in greater detail in the
section on naming errors.

Table 1 presents the summary statistics for the six measures obtained for
the young children. It also includes the summary statistics for age of acquisi-
tion reported by Snodgrass and Yuditsky (1996) and the summary statistics
for naming latency. The corresponding measures for adults taken from Snod-
grass and Vanderwart (1980), and for older children taken from Berman et
al. (1989), are presented as well. It is apparent that whereas the summary
measures of adults and older children are very similar to each other, the
summary measures for young children differ widely.

The measure of name agreement expressed by the information statistic H
is highest for the young children, demonstrating that the youngest subjects
produce more alternative names than the subjects in the other two groups.
The highest value for the information statistic H in the young children is
3.25 compared to 2.55 and 2.58 for adults and older children, respectively.
Interestingly, the 25th percentile (Q1) is relatively small for the young
children. This is a result of the fact that the young group has more instances
of DKO and DKN responses that did not enter into the computation of the
H statistic. For example, the concept ‘‘wagon’’ has an H value of 0 in the
young children, which means that all the subjects provided the same name.
However, only 23 of the 30 subjects named the picture, whereas the other
7 subjects responded either DKO or DKN. Information about the number
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of subjects who provided the modal name is expressed by the percentage
measure of name agreement. Two-tailed t tests between young children
and each of the other groups were found to be significantly different
(p õ .001) for both the H and percentage measures of name agreement.

Two-tailed t tests of the familiarity measure revealed that familiarity was
lower in young children than in the adults or the older children (p õ .001).
Young children show a smaller range and less variation in their ratings of
familiarity. These results are expected because young children have less
experience with some of the concepts. Unlike the familiarity measure, the
comparison of the visual complexity ratings revealed that the young chil-
dren’s rating is similar to that of the adults. However, comparison of young
children with older children did result in a significant difference between
the groups (p õ .001).

The number of letters in a word is a relevant variable in performance that
involves short-term memory. In particular, there is a linear relationship be-
tween the number of words recalled and the rate at which they can be articu-
lated (Baddeley, Thomson, & Buchanan, 1975). This relationship was ob-
served with children as young as 4 years old (Hulme, Thomson, Muir, &
Lawrence, 1984). This suggests that young children produce shorter names
when they do not use the adult modal name. This was supported by a compari-
son of the mean length of the modal names of the three groups. A two-tailed
t test revealed no significant difference between adults and older children,
but a significant difference was obtained when comparing adults to young
children (p õ .001). One simple reason for this is the fact that modal names
provided by older children were different from those provided by adults on
only 14 items, a difference which is not statistically significant. However,
young children’s modal names differed from the adult modal names for 35
items, and those items tended to have fewer letters. In general, it is more
likely for children to choose short, simple words, because they are the ones
learned earliest and consequently are better represented in their lexicons.

Each of the variables measured plays an important role in various cognitive
tasks. Often the question arises as to which of the variables directly affects
performance on a given task. Before this question can be answered, however,
it is necessary to know the relationships among the measures. Table 2 shows
the correlation matrix for the young children with the significant correlation
coefficients marked with an asterisk. As expected, the two measures of name
agreement show a high negative correlation. Familiarity, complexity, length,
and word frequency show low intercorrelations, suggesting that they reflect
orthogonal constructs. This pattern, with slightly larger values, was also found
by Snodgrass and Vanderwart (1980) and Berman et al. (1989). The correla-
tion between age of acquisition and name agreement indicates that for con-
cepts acquired at an early age the level of agreement is high. The fact that
young children’s name agreement correlates less with word frequency than
with age of acquisition is similar to the finding that for adults, age of acquisi-
tion has a greater influence on picture naming than do other variables (Car-

AID JECP 2356 / ad08$$$123 04-12-97 01:33:10 jecpal AP: JECP



183PICTURE NAMING IN YOUNG CHILDREN

TABLE 2
Correlations among the Variables for the Young Children for Picture Set 1

H % F CO L AH-3 A-A Latency

H — 00.937* 00.386* 0.206* 0.246* 00.218* 0.506* 0.702*
% — 0.425* 00.242* 00.244* 0.212* 00.579* 00.730*
F — 00.223* 00.064 0.187* 00.427* 00.336*
CO — 0.146 00.070 0.307* 0.195*
L — 00.335* 0.363* 0.246*
AH-3 — 00.396* 00.217*
A-A — 0.471*
Latency —

Note. H, information statistic; %, percentage of name agreement; F, familiarity; CO, visual complexity; L,
word length of modal name; AH-3, word frequency; A-A, age of acquisition; Latency, naming latency in
seconds.

* p õ .01.

roll & White, 1973; Morrison et al., 1992). Note that age of acquisition used
in the present study was estimated by adults.

Naming latency usually indicates the relative degree of difficulty in retriev-
ing names from semantic memory. Although our naming latency was recorded
in an indirect way, it appears to be a valuable measure that shows some
degree of face validity because, as seen in Table 2, naming latency correlates
significantly with each of the other variables. The correlations between naming
latency and the measures of name agreement are particularly high, indicating
that less time is required to access names that most subjects agreed on. That
is, high name agreement is associated with a smaller number of alternative
or competing names, which may explain why picture naming that involves
searching this ‘‘smaller’’ name-space is faster. However, in addition to name
agreement, familiarity of the depicted object affects the naming process and
correlates in the expected direction with naming latency.

Error analyses. The children’s naming errors are generally real words in
the language (only three responses were not words). However, at times they
are grammatically incorrect. For example, ‘‘rolling baker’’ for rolling pin or
‘‘light changing’’ for traffic light. This type of response is similar to DKN,
because it indicates that the subjects recognize the object but cannot name
it. Misidentification, such as calling asparagus a ‘‘candle’’ or an artichoke a
‘‘parachute,’’ is another common error type. These kinds of responses can
be viewed as DKO responses because they indicate that the subject did not
recognize the object. Alternatively, it is possible that some pictures did not
clearly depict the concepts they were meant to represent, and therefore they
elicited names of visually similar objects. An example of this is the picture
of the thimble, which was named by 10 children as a cup. Both types of
errors were considered failures. All the nondominant names given by the
young children are presented in Table C1 of Appendix C (Items 1–260).

In order to characterize alternative (i.e., non-modal) names, the scheme

AID JECP 2356 / ad08$$$123 04-12-97 01:33:10 jecpal AP: JECP



184 CYCOWICZ ET AL.

provided by Snodgrass and Vanderwart (1980) was followed, in which
these names were classified into synonyms, superordinates, subordinates,
components, coordinates, and failures. Table 3 presents the results of this
classification for 14 selected categories. The categories are those used by
Snodgrass and Vanderwart with the addition of the category ‘‘toys,’’ which
we though was relevant. A list of the items within each category appears
in Appendix D.

In Table 3 the column labeled ‘‘intended name’’ (INTEND) shows the
percentage of children’s responses that match the adult modal names. The
category ‘‘tool’’ shows the lowest percentage of adult modal names and no
synonym responses. However, the ‘‘toys’’ category shows a higher percentage
of adult modal names and also shows the largest percentage of synonyms;
concept and synonym responses together account for 90% of responses in
this category. Table 3 clearly indicates that those categories that include items
outside the children’s daily experience, such as tools and musical instruments,
have a low percentage of adult modal names and low synonym responses. In
contrast, categories that include items commonly found in children’s environ-
ments, such as toys and vehicles, show a higher percentage of adult modal
names and synonym responses. The insect category shows the largest percent-
age of superordinate responses, because children frequently refer to any kind
of insect as a ‘‘bug.’’ However, overall, most of the nonmodal names are of
the coordinate class, which may indicate that children have knowledge of the
category to which the concepts belong or that the children misidentified the
depicted object. Most of the coordinate responses consist of objects that are
visually similar to the object depicted in the drawing.

To summarize the results of Set 1, it was found that young children are
less accurate in naming the 260 pictures, which is reflected in lower name
agreement compared to that of adults and older children. The familiarity
ratings of the young children also differ from those of the adults and older
children and are consistent with the young children’s lack of experience with
some of the objects, such as tools and musical instruments. On the other
hand, the measure of visual complexity was fairly similar between the age
groups, and this suggests that familiarity does not play a role in judging visual
complexity. Despite these differences, the pattern of relationship among the
variables is comparable across all groups. The data do not appear to reflect
perceptual or functional differences among the groups, but rather reflect the
lack of knowledge of particular concepts by the young children. Therefore,
pictures from this set that were rated similarly by young children and adults
can be used in developmental studies of memory and other cognitive pro-
cesses.

Berman et al. Pictures (Set 2)

Table B1 in Appendix B presents the data for the 61 pictures listed in
alphabetical order according to their presentation in Appendix A (Items 261–
321). Table C1 in Appendix C presents all the nondominant names for these
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pictures (Items 261–321). The 6-year-old children provided modal names
that differed from the adults’ modal names for 27 concepts (44% of the
concepts) compared to 11 items (18% of the concepts) for which the modal
names given by the older children differed from the adults’ modal names in
the Berman et al. (1989) study. The 27 pictures with different modal names
include 4 synonyms, 6 superordinates, and 4 component names (part of). In
addition, there were 8 stimuli with coordinate names and 4 failures. The
failures were ‘‘box’’ for the picture of basin, ‘‘mirror’’ for the paddle, ‘‘bed’’
for the pinball machine, and ‘‘refrigerator’’ for the picture of a safe. One
more picture, that of a fishing reel, was not recognized by most children (22)
and the other 7 children each gave a unique and unrelated name, so ‘‘fishing
reel’’ does not have a modal name for this age group. Twenty-seven percent
of the responses to this set of pictures were either DKO or DKN, resulting
in a low mean percentage of name agreement (47%).

Table 4 presents summary statistics for the six measures of the young
children’s responses and the summary statistics for naming latency. The corre-
sponding measures for adults and older children taken from Berman et al.
(1989) are presented as well. Two-tailed t tests between young children and
each of the other groups were found to be significant (p õ .001) for both
measures of name agreement (H and %), indicating, as for Set 1, that the
youngest subjects produced more alternative names than subjects in the two
older groups. Of the alternative names given by the young children, 8.3%
bear no relationship to the concept represented by the picture and thus were
considered failures.

The young children rated the items less familiar than either the adults or
the older children although this difference was not significant. Comparisons
of visual complexity ratings among groups yield a significant difference only
between young children and adults (p õ .001). The range and skew of the
values suggest that young children tend to rate the pictures as more visually
complex than do adults and older children. Comparing the mean lengths of
the modal names among the three groups reveals no significant difference,
although the young children do tend to use shorter names.

Table 5 shows the correlation matrix for the young children with the aster-
isks indicating the significant intercorrelations. As expected, the two measures
of name agreement show a high negative correlation. As with Set 1, naming
latency correlates with both measures of name agreement (H and %) and
indicates that it takes less time to name pictures that have a high degree of
name agreement.

To summarize, our findings for Set 2 are very similar to those for Set 1.
The young children are less accurate than older children and adults in naming
Set 2 pictures. The high rate of naming failure suggests that this set includes
a large number of pictures that are less familiar to the young children.

New Pictures (Set 3)
There are only four pictures in Set 3 for which the concept names we

identified are slightly different from the modal names given by the adults
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TABLE 5
Correlations among the Variables for the Young Children for Picture Set 2

H % F CO L AH-3 Latency

H — 00.809* 00.186 00.193 0.069 0.153 0.714*
% — 0.216 0.001 00.156 0.009 00.738*
F — 0.242 0.049 00.109 00.153
CO — 0.368* 00.137 00.037
L — 00.300* 0.270
AH-3 — 00.024
Latency —

Note. H, information statistic; %, percentage of name agreement; F, familiarity; CO, visual
complexity; L, word length of modal name; AH-3, word frequency; Latency, naming latency in
seconds. *p õ .01.

(see Table B2 in Appendix B). These concepts are ‘‘koala,’’ ‘‘peas,’’ ‘‘ray,’’
and ‘‘rosebud’’ in which subjects named ‘‘koala bear,’’ ‘‘pea pod,’’ ‘‘manta
ray,’’ and ‘‘rose.’’ One-third of the subjects did not recognize the picture of
the calipers, and an additional eight did not know its name. Six percent of
the responses were DKO and DKN responses. The failure rate in Snodgrass
and Vanderwart is smaller, only 1.7%, and most likely reflects the high degree
of familiarity engendered by that picture set, which represents objects that
are more common than those in Set 3. A small number of the alternative
names given for Set 3 items are considered failures because they do not have
any relationship to the concepts. Some examples of failures are ‘‘potato’’ for
jellyfish and ‘‘garage’’ for harmonica.

The young children provided modal names that differed from those pro-
vided by adults for 28 of the pictures (35% of the concepts; see Table B1 in
Appendix B, Items 322–400). One picture, that of an anvil, was not recog-
nized by any child and therefore has no modal name for this age group. The
other 27 pictures with different modal names include one synonym (‘‘panda
bear’’ for panda), eight superordinates, and 11 coordinates. The modal name
for the picture of the skull was ‘‘skeleton.’’ In our analysis scheme this is
considered a component name (part of). In addition, 6 pictures received modal
names that are considered failures: ‘‘egg’’ for avocado, ‘‘belt’’ for calipers,
‘‘clock’’ for compass, ‘‘wheel’’ for cymbal, ‘‘needle’’ for dart, and ‘‘bat’’
for ray. In these failures, names of objects that are visually, and sometimes
also semantically, similar to the concept are assigned by the children. The
DKO and DKN categories account for 27% of the responses. The nondomi-
nant names provided by children and adults are presented, respectively, in
Tables C1 (Items 322–400) and C2 of Appendix C.

Table 6 shows the summary statistics for both adults and young children
for the 79 pictures. For the adults, the 79 concepts produced lower name
agreement than did the Snodgrass and Vanderwart (1980) pictures, but Picture
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TABLE 7
Correlations among the Variables for Picture Set 3 for Adults (AD) and for

Young Children (YC)

H % F CO L K-F Latency

Adults

H — 00.907* 00.256 0.080 0.004 0.185 0.646*
% — 0.445* 0.016 0.004 00.041 00.688*
F — 00.018 0.036 0.272 00.617*
CO — 0.229 0.094 00.027
L — 00.230 0.051
K-F — 0.025
Latency —

Young children

H — 00.864* 0.053 00.193 00.052 00.100 0.525*
% — 0.017 0.202 0.075 0.125 00.622*
F — 00.100 0.232 00.163 0.050
CO — 0.013 00.081 00.271*
L — 00.206 00.031
AH-3 — 00.093
Latency —

Note. H, information statistic; %, percentage of name agreement; F, familiarity; CO, visual
complexity; L, word length of modal name; AH-3, word frequency; Latency, naming latency in
seconds. *p õ .01.

Set 3 yielded higher name agreement than did the Berman et al. (1989)
pictures (Set 2). However, the 79 pictures (of Set 3) were rated less familiar
and visually more complex than the pictures in the other two sets. This result
is consistent with the word frequency count, which, for the adults, has a mean
of 7.54 occurrences per million in Set 3, much lower than that for the other
two sets (37.17 for Set 1, and 14.18 for Set 2). This may be due to the fact
that Set 3 included a large number of less common animal pictures from the
categories of mammals, birds, insects, and sea creatures. These concepts (e.g.,
armadillo, scorpion) were not as typical of their categories as those in the
other two sets and were included because they had been used in our laboratory
as fillers in a variety of memory tasks (e.g., Kazmerski & Friedman, in press).

Although Set 3 includes pictures that are less familiar and more complex than
pictures in Sets 1 and 2, for the adults only the familiarity measure correlates
with name agreement (see Table 7, top). Naming latency shows substantial
correlations with both measures of name agreement and with familiarity. This
again supports the notion that more familiar pictures elicit a higher percentage
of name agreement and faster naming latency.

As can be seen in Table 6, both measures of name agreement indicate
significantly less agreement among the young children than among adults
(p õ .001). The young children also rate the pictures as less familiar
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191PICTURE NAMING IN YOUNG CHILDREN

than adults (p õ .001). However, both groups rate the visual complexity
of the pictures similarly. Word length for young children’s modal names
is significantly shorter than that for adults (p õ .005), which again ap-
pears to reflect the fact that 6-year-old children’s vocabulary consists of
short words. The correlations among the measures for the children are
presented in Table 7 (bottom). As expected, the two measures of name
agreement correlate with one another. In addition, naming latency corre-
lates with each of the name agreement measures and also with visual
complexity. Although adults show a significant correlation between fa-
miliarity and percentage name agreement, this correlation is not signifi-
cant for the young children.

In summary, Picture Set 3 includes items that are less familiar to both
adults and young children compared to Set 1, which is reflected in lower
name agreement measures. The young children, however, produced many
more alternative names than the adults, resulting in a mean percentage of
name agreement that does not even reach 50%. Nevertheless, pictures from
this set could be used when stimulus materials with low familiarity ratings
are needed or when the study requires knowledge of the concept’s category
but not its name.

Comparison of the Three Sets for the Young Children

Measures from each data set were compared against those from the other
sets to determine whether inherent differences existed among the three picture
sets. Differences in name agreement are most dramatic between Set 1 (H Å
0.88, % Å 72) and either Set 2 (H Å 1.56, % Å 48) or Set 3 (H Å 1.71, %
Å 43). Results of two-tailed t tests reveal significant differences between Set
1 and each of the other two sets for both measures of name agreement (p õ
.001). There is no significant difference between Set 2 and Set 3.

Although the two measures of name agreement correlate, they reflect
slightly different aspects of the data. The H statistic represents the degree
of variability among the names that are given to each concept. Sets 2 and
3 contain a relatively high percentage of concepts that elicit multiple names.
Multiple names can exist for various reasons: (1) a concept can have more
than one name, such as ‘‘gun,’’ ‘‘pistol,’’ and ‘‘revolver’’; (2) the subject
may name the pictures inaccurately; and (3) the drawing may not reflect
accurately the concept it was intended to depict. An attempt was made to
assess which of these alternatives may have produced name divergence in
each of the three sets. The three sets do not differ in the percentage of
synonym names (3.12, 5.03, and 3.08 for Sets 1, 2, and 3, respectively).
The major difference is in the percentage of names that are considered
failures, Set 1 having fewer failures (3.26%) than Sets 2 and 3 (7.87 and
10.76%, respectively). The percentage of name agreement takes into ac-
count DKO and DKN responses and therefore gives some indication of the
recognizability of a picture by the subject. It is clear that Sets 2 and 3
include pictures that are unrecognized by a relatively large number of young
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children compared to Set 1. There are two possible reasons for the low
recognition of the pictures by young children. One reason is that these
pictures are less familiar, a fact that can be verified by the familiarity
ratings and by the word frequency count. Comparing the familiarity ratings
of the three sets reveals a significant difference between Sets 1 and 3 only
(p õ .001). As mentioned previously, Set 3 includes unusual animals and
other less common objects, such as an anvil, that are especially atypical in
the children’s experience. For some pictures, such as stethoscope, children
were familiar with the concept yet they could not assign a correct name.
Pictures in Sets 1 and 3 also differ in their word frequency counts for
modal names assigned by adults (p õ .002). This is taken as additional
evidence of a difference in familiarity between the pictures in these sets.
There was no such difference between Sets 1 and 2. Thus, it seems that a
difference in concept familiarity plays the largest role in accounting for
the disparity in name agreement between Sets 1 and 3.

The second reason for the low values in percentage agreement is that
complicated and detailed pictures are more difficult for children to identify.
Examples of such pictures are the pinball machine, thermos, and head-
phones. Those concepts are not completely absent from the young children’s
environment, but their representation in the drawings may be relatively
unclear. Supporting this notion, there was a significant difference between
the ratings of visual complexity between Sets 1 and 2 only (p õ .017). Set
2 includes pictures from the PPVT-R (Peabody Picture Vocabulary Test-
Revised), some of which differ in drawing style from those appearing in
Set 1. Some of these pictures depict scenes containing background objects
in addition to the main concept. For example, one picture shows a fern set
against a background of a rock. For this picture, some children identified
the rock rather than the fern.

The non-modal names that children provided for the pictures from Sets 2
and 3 are mostly of the coordinate and superordinate classes. The other
classes—synonym, subordinate, and component—account for a smaller pro-
portion of the alternative names. Thus, although there are more alternative
names given to concepts in Sets 2 and 3 compared to Set 1, their distribution
among the classes is similar across all sets.

As mentioned previously, the picture-naming process is assumed to in-
volve at least three stages. In the first stage of object identification, only
the physical description of the object is retrieved. In the second stage, name
activation, the semantic features of the object are accessed, and in the
response generation stage, the picture name is retrieved and pronounced.
In an alternative model with four stages the name activation stage includes
two separate representations, structural and semantic (Humphreys et al.,
1988). The children’s naming errors, which were mostly coordinates of
and visually similar to the depicted objects, may have occurred during any
of the three or, alternatively, the four stages. Children may have misidenti-
fied the objects depicted by the pictures (first stage), may have made seman-
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TABLE 8
Factor Analysis of the Young Children’s Data for Picture Sets 1, 2, and 3

Set 1 Set 2 Set 3

Variable Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3 Factor 1 Factor 2 Factor 3

H 00.94 0.18 0.01 0.93 0.11 00.13 00.96 00.01 00.09
% 0.94 00.17 00.06 00.93 0.10 0.07 0.96 0.06 0.06
F 0.60 00.00 00.31 00.20 0.11 0.77 0.05 0.41 00.60
CO 00.14 0.08 0.96 0.01 00.34 0.74 0.16 0.16 0.84
AH-3 0.13 00.79 0.03 0.17 0.83 0.08 00.02 00.75 00.02
L 0.29 0.82 0.12 0.03 00.72 0.31 0.03 0.80 00.06

Note. H, information statistic; %, percentage of name agreement; F, familiarity; CO, visual
complexity; L, word length of modal name; AH-3, word frequency.

tic errors by accessing the meaning (or name) of structurally and/or semanti-
cally similar objects (second stage or, alternatively, second and third stages
in the four stage model), or may have been confused in searching for the
names (third stage or, alternatively, fourth stage). When the alternative
names are not coordinates, as in Johnson’s (1992) study, then it is possible
that naming errors reflect problems with the name activation and response
generation stages, rather than the identification stage.

The relationship among the variables in each set can also provide evidence on
the degree of similarity among the picture sets. To examine these relationships,
factor analyses were performed and, for comparison purposes, the same procedures
described by Berman et al. (1989) were followed. A three-factor solution with
varimax rotation was generated using pairwise deletion of cases with missing data.
For each picture set the factor analysis was performed with the picture as the unit
of measurement (260 for Set 1, 61 for Set 2, and 79 for Set 3). Each picture was
associated with the six variables described above, with each variable reflecting the
mean score of the number of subjects that entered into the computation (a maximum
of 30 subjects). Table 8 presents the factor loadings between each factor and the
six variables that were used for the three sets for the data of the young children.
As can be seen, for all sets, Factor 1 represents the contribution of the two measures
of name agreement, whereas only Set 1 shows a contribution of familiarity. For
all sets, the second factor represents the measures of word frequency and word
length, which characterize the lexical aspects of the picture. In Sets 1 and 3, the
third factor is dominated by a contribution from visual complexity with a smaller
concept familiarity component. In addition, the loadings of visual complexity and
familiarity were of opposite sign for Sets 1 and 3, which indicates that for these
sets high familiarity ratings are associated with low visual complexity ratings.
However, Set 2 revealed an equal (and same direction) contribution of familiarity
and complexity to the third factor. This is consistent with the fact that the visual
complexity ratings of Sets 1 and 3 and Set 2 differed (see above). As mentioned
earlier, the pictures in Set 2 were taken from the PPVT-R, and their drawing style
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TABLE 9
Factor Analysis of the Adult Data for Picture Set 3

Set 3

Variable Factor 1 Factor 2 Factor 3

H 00.94 0.14 0.07
% 0.97 0.07 0.02
F 0.52 0.59 0.09
CO 00.07 0.22 0.79
K-F 00.15 0.90 00.07
L 0.06 00.30 0.77

Note. H, information statistic; %, percentage of name agreement; F, familiarity; CO, visual
complexity; L, word length of modal name; K-F, Kucera-Francis word frequency count (1967).

is different (more detailed) than those in Sets 1 and 3. Thus, for Set 2, familiar
concepts also tended to be rated as visually complex.

Although the three sets show a similar pattern of interaction among
the variables, comparing these results to the factor analysis for adults
reveals some differences. The factor loadings of the six variables for Set
3 of the adult data are presented in Table 9. As for the factor loadings
of the young children (Table 8), Factor 1 represents the contribution from
the name agreement measures. However, familiarity also contributes to
this factor. Factor 2 shows a contribution primarily from the word-count
measure (K-F) and to a lesser extent from the familiarity measure. The
third factor reflects the contribution of word length and visual complex-
ity. These last two factors appear to load differently in the young children
compared to the adults. It seems that the familiarity aspect of the picture
in this set interacts with the name agreement measures for the adults but
not for the young children.

In summary, measures of name agreement, familiarity, and visual complex-
ity for young children differ among sets. Set 1 has the highest name agreement,
Set 2 includes pictures that are more visually complex, and Set 3 contains
pictures that are the least familiar. Nevertheless, factor analyses of each of
the three sets yielded highly similar factor structures. For each set, the first
factor shows a contribution from the name agreement measures, the second
factor from the lexical aspects of the pictures, and the third factor from both
the familiarity and the visual complexity measures. These data suggest that
the impact of these measures on naming performance is similar across all
three sets. Because no reliability data were collected in the present study,
one might question the stability of the judgments of familiarity and visual
complexity. However, as the factor analyses indicate, the interactions among
the six variables were highly similar for the three picture sets. Moreover, the
interactions among the six variables were highly similar for the young children
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of this study when compared to the older children of Berman et al. (1989).
These data thus provide some evidence for the consistency and the replicabil-
ity of the measures.

Significance of the Normative Data for Future Research

Based on their SES scores, the children who participated in the present
study were mostly from middle class backgrounds, and thus the data presented
should be useful in most studies with children. However, the data might not
be applicable in research with children from more widespread socio-economic
backgrounds.

The measures of name agreement, familiarity, and visual complexity are
essentially independent and may be assumed to affect different stages during
picture processing tasks. Thus, each should be considered in designing re-
search studies involving pictures. For example, in studies where the task is
to name the pictures, it is expected that children will incorrectly name pictures
with low name agreement and familiarity (adults will be expected to show
an increase in latency). The measure of familiarity in this case is similar to
that of word frequency. In contrast, in studies of memory for pictures, perfor-
mance will probably be affected by the visual complexity of the pictures.
Consistent with this, Bevan and Steger (1971) reported superior recall for
complex pictures compared to simple pictures. However, Pezdek and Chen
(1982) found that recognition memory for simple pictures was better than for
complex pictures.

These normative data have been used to choose pictures for a study of the
development of implicit memory (Cycowicz & Friedman, 1994). Implicit
memory is exhibited by an increase in a subject’s skill in processing a pre-
viously presented stimulus. In this study, children (ages 5–6 and 9–10),
adolescents (ages 14–16), and young adults (ages 20–30) were recruited
and implicit memory was assessed using a picture-fragment completion task.
Subjects viewed a series of fragmented pictures in increasing degrees of
completion and were asked to identify the concept by naming it. Cycowicz
and Friedman (1994) were able to demonstrate an age-related increase in
implicit memory performance. However, because pictorial concepts had been
chosen based on the norms described here, Cycowicz and Friedman (1994)
were better able to conclude that they had indeed demonstrated an age-
related improvement in implicit memory that was not simply due to the young
children’s lack of particular concepts in their semantic memory.

In summary, the present study shows that young children name pictures
differently than older children and adults. There are also differences among
the groups in their rating of picture familiarity and, to a lesser extent, in
visual complexity. A large number of pictorial stimuli have been provided
whose properties have been quantified for both adults and young children.
It is expected that these norms will be useful in future developmental
research involving pictorial processing across a wide age range.
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APPENDIX A

A total of 400 pictures, arranged in three sets, are shown with their identi-
fying number. Set 1 is presented 1–260,1 Set 2 is presented 261–321,2 and
Set 3 is presented 322–400. Within each set the pictures are arranged alpha-
betically according to their intended name. The names for each picture and
their norms are shown in Appendix B.

1 From Snodgrass and Vanderwart (1980), Journal of Experimental Psychology: Human Learning
and Memory, 6(2), 174–215, reprinted by permission of the authors and Life Science Associates.

2 From Berman et al. (1989), Behavior Research Models, Instruments and Computers, 21(3),
371–832, reprinted by permission of the authors, the Psychonomic Society, Inc., and American
Guidance Service, Inc.
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APPENDIX B

Table B1 presents the data of the 5- to 7-year-old children for Picture Sets
1, 2, and 3. Table B2 presents the data of young adults for Picture Set 3. The
item number corresponds to the picture number that appears in Appendix A.

TABLE B1
Young Children Picture Norms

Note. Inten. name is the intended name for each concept; Modal name is the name given
by the majority of subjects; The H statistic and percentage agreement (%) are two measures
of name agreement; Complexity is the visual complexity measure; L is the number of letters
in the modal name; AH-3 is the frequency count of the modal name found in the American
Heritage word frequency book (1971) for third graders, expressed as occurrences per million
words. The (—) indicates that data are not available. Those modal names that differed from
the modal names given by adults are printed in boldface, those that differed from the modal
names given by the 8- to 10-year-old children are printed in italics, and those modal names
that differed from both groups are printed in boldface and italics. When no modal name is
given, children did not produce a modal name.
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TABLE B2
Adult Picture Norms for Picture Set 3

Note. Inten. name is the intended name for each concept; Modal name is the name given by
the majority of subjects; H statistic and percentage agreement (%) are two measures of name
agreement; Complexity is the visual complexity measure; L is the number of letters in the modal
name; K-F is the frequency count of the modal name, found in the Kucera–Francis corpus
(1967), expressed as occurrences per million words. The (—) indicates that data are not available.
Those modal names that differed from the intended names are printed in boldface.
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APPENDIX C

The following tables present subject responses other than the intended names
for Picture Sets 1, 2, and 3 listed according to their presentation in Appendices
A and B. Table C1 presents alternate responses of 5- to 7-year-old subjects, and
Table C2 presents alternate responses of adult subjects for Set 3.

TABLE C1
Nondominant Names Given by Young Children

Note. Alternate responses include ‘‘don’t know object’’ (DKO), ‘‘don’t know name’’ (DKN),
as well as all names other than the intended name. Each item in the ‘‘Nondominant Names’’
column is followed by its number of occurrences. Those items whose modal name differed from
the intended name are denoted with boldface, and the corresponding modal name (which appears
first among the ‘‘Nondominant Names’’) is underlined. Failures to name are distinguished from
other types of alternative responses by one of two superscripts. † Conceptual failure, i.e., the
subject did not recognize the object or its category (e.g., response of ‘‘stethoscope’’ for a picture
of an ashtray). * Semantic failure, i.e., the subject recognized the object but failed to give an
appropriate name. Inappropriate names include non-nouns (e.g., ‘‘to fix stuff’’), invented nouns
(e.g., ‘‘switch light,’’ ‘‘key locker’’), abstract nouns (e.g., ‘‘music’’), and associated nouns (e.g.,
‘‘tea’’ for the picture of a tea kettle).
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TABLE C2
Nondominant Names Given by Adults to Picture Set 3

Note. Alternate responses include ‘‘don’t know object’’ (DKO), ‘‘don’t know name’’ (DKN),
as well as all names other than the intended name. Each item in the ‘‘Nondominant Names’’
column is followed by its number of occurrences. Those items whose modal name differed from
the intended name are denoted in boldface, and the corresponding modal name (which appears
first among the ‘‘Nondominant Names’’) is underlined. Failures to name are distinguished from
other types of alternative responses by one of two superscripts. † Conceptual failure, i.e., the
subject did not recognize the object or its category. * Semantic failure, i.e., the subject recognized
the object but failed to give an appropriate name.
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TABLE C2—Continued
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APPENDIX D

The 13 Categories with Their Exemplars

Four-footed animals Alligator, Bear, Camel, Cat, Cow, Deer, Dog, Donkey,
Elephant, Fox, Frog, Rabbit, Raccoon, Rhinoceros,
Sheep, Skunk, Squirrel, Tiger, Turtle, Zebra

Basic level Bird, Fish, Flower, Tree
Birds Chicken, Duck, Eagle, Ostrich, Owl, Peacock, Pen-

guin, Rooster, Swan
Clothing Belt, Blouse, Boot, Button, Cap, Coat, Crown, Dress,

Glove, Hat, Jacket, Mitten, Necklace, Pants, Pocket-
book, Ring, Shirt, Shoe, Skirt, Sock, Sweater, Tie,
Vest, Watch

Fruits Apple, Banana, Cherry, Grapes, Lemon, Orange,
Peach, Pear, Pineapple, Strawberry, Watermelon

Furniture Ashtray, Bed, Chair, Clock, Couch, Desk, Dresser,
Lamp, Record player, Rocking chair, Stool, Table,
Television, Vase

Human body parts Arm, Ear, Eye, Finger, Foot, Hair, Hand, Leg, Lips,
Nose, Thumb, Toe

Insects Ant, Bee, Beetle, Butterfly, Caterpillar, Fly, Grasshop-
per, Snail, Snake, Spider

Kitchen utensils Bottle, Bowl, Broom, Cup, Fork, Frying pan, Garbage
can, Glass, Kettle, Knife, Pitcher, Pot, Refrigerator,
Rolling pin, Salt shaker, Spoon, Stove, Toaster,
Wine glass

Musical instruments Accordion, Bell, Drum, Flute, French horn, Guitar,
Harp, Piano, Trumpet, Violin

Tools Axe, Chisel, Hammer, Ladder, Nail, Nut, Pliers, Saw,
Screw, Screwdriver, Wrench

Toys Ball, Balloon, Baseball bat, Doll, Kite, Snowman,
Swing, Top, Whistle

Vegetables Artichoke, Asparagus, Carrot, Celery, Corn, Lettuce,
Mushroom, Onion, Peanut, Pepper, Potato, Pump-
kin, Tomato

Vehicles Airplane, Baby carriage, Bicycle, Bus, Car, Helicopter,
Motorcycle, Roller skate, Sailboat, Sled, Train,
Truck, Wagon
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