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Object Naming, Vocabulary Growth, and the Development of Word
Retrieval Abilities

Lisa Gershkoff-Stowe

Carnegie Mellon University

Previous research suggests that during a time of rapid growth in productive vocabulary, children are espe-
cially susceptible to errors of retrieval. These errors consist of words known to the child and often involve the
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incorrect selection of a previously said word. Two experiments investigated changes in lexical access a
ing in the context of learning new words. Experiment 1 examined the rise and fall of children’s naming
for practiced and unpracticed words during the initial period of accelerated vocabulary growth. Finding
cated that as individual words were practiced in production, those words became stronger and more re
interference from lexical competitors. This result is consistent with the hypothesis that retrieval errors o
a result of a general fragility of all words in the child’s nascent lexicon. Experiment 2 investigated the 
hypothesis that children’s increased vulnerability to error is specific to the period of initial word learnin
results showed that older, more experienced word learners exhibited proportionately fewer errors when
ing a set of novel words than novice word learners. However, the source of the error was similar, sugge
common processing mechanisms may underlie the acquisition of a productive lexicon.© 2002 Elsevier Science (USA)

Key Words:word retrieval; language processing; naming errors; vocabulary development; acquisi
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knowledge is their ability to name everyd
objects. By 18 months of age, children ty
cally have productive vocabularies of 
words or more and can be expected to dem
strate a major surge in naming as new wo
are acquired at a rapid rate. During this tim
children begin in earnest to seek out names
things and to call attention to interesting o
jects and events by naming them. This per
is sometimes referred to as the “naming exp

The original program used to generate the lag distribu
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ton, & Synder, 1988; Benedict, 1979; Bloom
1973; Dromi, 1987; Gershkoff-Stowe &
Smith, 1997; Goldfield & Reznick, 1990; Mc
Cune-Nicolich, 1981; Nelson, 1973). It i
thought by many developmentalists to ma
important advances in children’s semantic a
conceptual knowledge (Bloom, 1973; Corr
gan, 1978; Golinkoff, Mervis, & Hirsh-Pasek
1994; Gopnik & Meltzoff, 1987; Lifter &
Bloom, 1989; Mervis & Bertrand, 1994
Reznick & Goldfield, 1992).

Although the spurt is a time of impressiv
cognitive and linguistic gain, it is also a tim
of increased error. Several studies have do
mented instances of children’s spontaneo
naming errors in the initial period of rapi
word acquisition (Anglin, 1983; Barrett, 1978
Bowerman, 1978; Clark, 1973; Dromi, 1987
Gershkoff-Stowe & Smith, 1997; Gruende
1977; Nelson, 1974; Rescorla, 1980). The
errors most often appear to involve the overe
tension of a known word to a novel exempl
that shares some salient attribute, particula
when the child has not heard the object nam
before (Huttenlocher & Smiley, 1987; Naigle
& Gelman, 1995). Thus a child who wants 
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refer to a cow but who does not know 
name for that object might call the cow “do
gie.”

Additionally, however, errors sometim
occur when the child “knows” the corre
word but accesses the wrong word by mista
These errors appear to be retrieval errors
flecting momentary disruptions in retrieving
known word from the lexicon (Gershkof
Stowe & Smith, 1997; Huttenlocher, 1974
For example, Elbers (1985) described an in
dent in which her 2-year-old son attempted
name a picture of a dolphin. Although the b
had learned the correct word and spoke
previously, in this instance, he called the d
phin “soldiers.” This misselected word, a
cording to Elbers, was well known to the ch
and had been produced correctly on a re
prior occasion. Importantly, this type of err
is not systematic; it does not result from c
sistencies in the child’s misperception 
speech or an inability to articulate certa
sounds (Elsen, 1994; Schwartz, Leona
Loeb, & Swanson, 1987). Rather, retrieval 
rors are nonsystematic and transient.

The present study is concerned with th
retrieval errors and with children’s appare
heightened sensitivity to them at the po
when their rate of new word acquisitions b
gins to accelerate. The hypothesis is that c
dren’s naming errors are due to a particu
vulnerability of newly acquired words as tho
words experience greater competition am
items in a rapidly expanding lexicon. That 
errors may occur at the time of accelerated
cabulary growth because of the absolute 
levels of activation strength of lexical item
that must occur as children learn their fi
words. As children repeatedly use those wo
in production, however, they may becom
stronger and more resistant to interference

This hypothesis is suggested by previous
velopmental findings and also by studies
adult word retrieval. The key prior result co
cerns a rise and fall in children’s naming 
rors, with a brief and marked peak that is te
porally coincident with the onset of accelera
vocabulary growth (Gershkoff-Stowe, 200

Gershkoff-Stowe & Smith, 1997; see als
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Dapretto & Bjork, 2000). These naming error
like those reported by Elbers (1985), seem
not to be simple overextensions, yet occurr
with high frequency (nearly 30% of all namin
in one study; Gershkoff-Stowe & Smith, 1997
just when children were acquiring many ne
words and were beginning to produce tho
words with greater frequency and in clos
temporal proximity. Further, these errors som
times involved misnaming objects that we
perceptually and/or conceptually similar to th
target object, or stimulus, for example, callin
a zebra “horse.” More often, however, the e
rors involved the erroneous repetition of a pr
viously retrieved word. The majority of the e
rors were words known to the children
Overall, the errors appeared to reflect interfe
ence from other words recently activated in t
lexicon.

In these longitudinal studies, children’
naming errors did not continue to increas
even though new word acquisitions and th
amount of talking did. Indeed, in both th
Gershkoff-Stowe and Smith (1997) an
Gershkoff-Stowe (2001) studies, naming e
rors peaked sharply at the point when ne
word acquisitions began to rise and drama
cally fell in the weeks that followed. Thus th
period of maximal error in word retrievals
may be as brief as several weeks for som
children. These facts suggest that for a tran
tory period, early in development but not late
newly acquired words are especially vulne
able to interference. The goal of the prese
research is to understand why this is so.

Several clues are suggested by the adult 
erature. In most models of mature speech p
duction, accessing a word in the lexicon i
volves the activation and competition o
multiple candidates; the stronger the activ
tion of a word, the greater the probability of i
selection will be (Dell, 1990; Marslen-Wilson
1990; Stemberger, 1989). Additionally, word
that are strong are more likely to resist inte
ference than words that are weak. These 
sults support the idea that the rise and fall
children’s errors reflect changes in the activ
oretrieved for production.
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The strength of a word, and hence its acc
sibility, derives from several sources. Princip
among them is word frequency (Forster 
Chambers, 1973). Word frequency exerts
strong influence on the likelihood of an err
in adults; low-frequency words are more su
ject to error than high-frequency words (De
1990; Stemberger & MacWhinney, 1985). 
the case of the novice learner, the strength 
word will depend on its experienced fr
quency, that is, on the actual number of tim
children have the opportunity to hear and s
the word (Schwartz & Terrell, 1983). Early 
development, when children first begin 
name objects, all of their words will be of lo
frequency. This is because, in an absol
sense, even the best-established words 
children are likely to be orders of magnitu
weaker than the very low frequency words 
adults. These ideas thus suggest that childr
first words are fragile and highly vulnerable 
the effects of interference.

Two sources of interference appear m
relevant to the occurrence of retrieval errors
young children: the effects of similarity an
repetition (Gershkoff-Stowe, 2001; Gershko
Stowe & Smith, 1997). Both effects also ha
been noted in the adult literature. For examp
in studies of lexical priming, Motley an
Baars (1976) found that adults were slower
respond when presented with distractor ite
that were semantically similar to a target th
items that were unrelated. Dell (1984) fou
that speakers could be induced to prod
sound slips when presented with distrac
words that shared a phoneme (see a
MacKay, 1970). More recently, research 
the effects of repetition priming has found th
adults experience a higher incidence of lexi
errors with repeated presentations of a wo
particularly under speeded naming conditio
(Campbell & Clark, 1989).

Less is known about the effects of primin
on the word retrievals of young children. A
though there is some evidence for similar 
fluences in school-aged children (phonolo
cal: Brooks & MacWhinney, 2000; semanti
Lorsbach, Sodoro, & Brown, 1992; Rosinsk

Golinkoff, & Kukish, 1975), virtually no stud-
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ies have tested children below 3 years of 
(for an exception, see Staley & Smith, 199
Yet one might expect that the period of the v
cabulary spurt, when the lexicon is rapidly e
panding, is a time of major development in t
processes associated with retrieving and s
ing words.

The present paper explores these idea
two experiments. Experiment 1 investigat
the hypothesis that, early in developme
children’s naming errors stem from a gene
fragility of word retrieval processes such th
newly established words are subject to grea
interference from lexical competitors tha
more well established words. If practice i
creases the strength of processes assoc
with successful retrieval and resistance to 
terference, such practice should reduce 
likelihood of an error. To test this hypothes
the experiment manipulated the amount 
practice children received with individua
words such that half the words on which th
were trained were highly practiced, while t
other half were only weakly practiced.

Experiment 2 tested the related hypothe
that children’s vulnerability to error is deve
opmentally specific to the initial word learne
That is, given a set of novel words to lea
children who are older and more experienc
word learners will produce proportionate
fewer errors and exhibit a different pattern 
error than younger children. Such a findi
would suggest the presence of systemw
changes in the strength of processes assoc
with successful word retrieval. Such chang
might be expected given the simultaneous 
at
al
rd,
ns

g
l-
n-
i-
:
i,

words (see Plunkett & Marchman, 1993).

EXPERIMENT 1

The central question addressed in Expe
ment 1 is whether the opportunity to practi
hearing and saying individual words is relat
to the naming errors children produce. In t
longitudinal study, there were two individu
training sessions that all children received
each laboratory visit. In the Standard Pract
training phase, children learned the names

12 object words by looking at and naming ob-
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jects in a picture book with their parent. In t
Extra Practice training phase, children 
ceived extra training hearing and saying 6
the 12 object words. Thus there were 6 
practice words and 6 high practice words
which to compare children’s comprehensi
production, and naming errors. Additional
children’s errors were compared at three 
velopmental periods: just before, during, a
just after the onset of the naming spurt.

Comparisons of the errors were made
aligning each child’s data, using the rate
new object word acquisitions as the princi
marker of change. The rate at which n
words are added to productive vocabulary
considered by many investigators to be
reliable measure of accelerated vocabu
growth (e.g., Goldfield & Reznick, 1996). Ad
ditionally, Gershkoff-Stowe and Smith (199
found that the period of errorful word retriev
was located near the shift from slow to f
new word acquisitions. In this experiment,
empirical definition of a rate-shift in produ
tive vocabulary is based on this prior findi
and on research conducted by several othe
vestigators of early language. Gopnik a
Meltzoff (1987) defined this shift in terms 
the first 3-week period children added 10 n
object words to their spoken vocabulary. O
ers have defined a spurt as 10 or more 
words in a 14-day period (Mervis & Bertran
1994) or as the first 1-week period in whi
children added 3 new words after acquirin
base of at least 20 words (Bloom, Tinker,
Margulis, 1993). Still others have sugges
that the transition in rate of growth occurs
about the time children have 50 words in th
spoken vocabulary (Benedict, 1979; Hutte
locher, 1974; Nelson, 1973). All these me
ods converge on a similar region of the grow
curve. Experiment 1 uses Gopnik and Me
zoff’s definition of the rate-shift because th
method counts object words and the proced
used here focuses specifically on the nam
of objects.

For the purpose of examining children
naming errors just before, during, and j
after the initial increase in productive vocab

lary, each child’s vocabulary growth curve wa
OFF-STOWE
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divided into three time regions, using the ra
shift as a benchmark. These three regions 
respond to: (1) an Early phase, before prod
tive vocabulary begins to accelerate, (2)
Transition phase, a 6-week window around 
first sudden jump in the rate of productive v
cabulary growth, and (3) a Late phase, af
the initial jump but as children continue to a
new words to their productive vocabulary a
rapid rate.

In sum, the goal of this experiment was 
determine the effects of practice on the na
ing errors children produce at a time wh
they show a marked increase in the rate of n
object name acquisitions.

Method

Participants

Fourteen children (8 girls and 6 boys) a
their parents were recruited through birth a
nouncements. All of the children were Ca
casian, native speakers of English, and ca
from middle class families. The children
mean age at the time of initial contact w
14.7 months. At that time, children had an a
erage of 20 words in their productive vocab
lary. Experimental training began at appro
mately 16 months of age (range, 14.3–17
when children reached a mean vocabulary
35 words (range, 25–47). Five additional ch
dren began the study but their data are not
cluded. Two of the children (M 5 15 months)
reached the defined spurt in productive voc
ulary growth before training began. Thr
other children (M 5 23 months) failed to ex
hibit the spurt after several months of parti
pating in the experiment. The fact that mo
but not all of the children exhibited a vocab
lary spurt by 23 months is consistent with p
vious findings concerning the rate and timi
of early lexical growth (Goldfield & Reznick
1990).

Stimuli

Children were presented with a picture bo
designed specifically for the experiment. T
book, which we referred to as the “Bunn

sbook,” consisted of 12 pictures of common ob-
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jects (see Appendix A). The words for the
objects were divided into two sets of six an
matched for syllable length, phonologic
complexity, and age of acquisition (Dale 
Fenson, 1993). One set of words was ra
domly selected for each child for use in th
Extra Practice training phase. These were 
high practice experimental words. The seco
set was selected for use in the Standard P
tice training phase. These were the low pra
tice experimental words. Half of the childre
received set one as the extra training, h
practice words and half of the children r
ceived set two.

In the Extra Practice training phase, the s
pictures were presented one at a time, on la
pieces of poster board (20 3 25 cm). Each pic-
ture was isomorphic in shape and color to
real object. The pictures also were printed 
fabric-covered “beanbags” filled with sof
polyester. Two beanbags were present to 
child at a time; each bag was inside one of t
small lidded boxes (15 3 15 3 10 cm) that
were distinct in pattern and color.

In the Standard Practice training phase, p
ents and children looked at and named obje
in the experimental picture book containin
the 6 Extra Practice items (pictures identic
except in size to the 6 objects on poster boa
and beanbags) and 6 new items (the low pr
tice words). On each page of the book, a sin
object was presented in a predetermined r
dom order. Additionally, on the last page, a
12 objects were presented together in the or
in which they first appeared.

Procedure

Measures of productive vocabulary growt.
Parents completed the Toddler version of t
MacArthur Communicative Development In
ventory (Fenson et al., 1993) as an init
measure of the number of words in the
child’s spoken vocabulary. Parents continu
to record any new words or phrases their ch
spontaneously produced at home. Included
the list parents recorded were nonstand
words (e.g., “baba” for bottle) and ono
matopoeia, suggesting pragmatic or referen

meaning for the child (e.g., “choo-choo”). Ad
NAMING 669
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ditional information about the contexts 
which the children used the words was o
tained from parents in order to calculate ch
dren’s nominal growth rate (e.g., bath as o
ject rather than action).

To locate an initial shift in the rate of ne
word productions, the first 3-week interval 
which children produced 10 new object nam
was identified (Gopnik & Meltzoff, 1987)
Following this rate-shift in naming, childre
participated in the study for two additional 
week sessions.

Laboratory tasks. Each laboratory sessio
began with an Extra Practice training pha
During this 10-min period, parents and ch
dren first looked at, and parents named,
pictures on poster board. These were the 
tures with which children had extra trainin
over the course of the study (the high pract
words). The same pictures were presented
each session and the same parent particip
in the experiment each time (12 mothers, 2 
thers). During the Extra Practice trainin
phase, parents and the experimenter provi
the label for all six pictures a minimum o
three times and usually more than six tim
Repeating the names of each object was 
pected to increase the probability that the c
dren would learn the correct name within
brief time (Schwartz & Terrell, 1983). After a
the objects were named at least three tim
the experimenter displayed all six pos
boards together in random order. Parents w
instructed to ask their child to point to ea
picture as it was named (e.g., “where’s t
apple?”). Performance on this task served a
measure of the children’s understanding of 
dividual words.

Also during the Extra Practice trainin
phase, children were presented with two sm
boxes, each containing one beanbag rando
selected by the experimenter. The childr
were allowed to open the lid of each box a
pull out the beanbag, one at a time. This ac
ity prolonged interest in the naming task a
gave children the opportunity to manipula
rather than simply look at, each object. Pare
again named the objects a minimum of th

-times and also encouraged their child to say
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the names of the objects (“what’s this?”). Th
task, together with the poster board pictur
provided a measure of which words were p
of the children’s productive lexicon. Measur
of comprehension and production, both se
generated and elicited, were obtained from 
videotaped recording of each session. Agr
ment between two coders for six randomly 
lected children was 100% for comprehens
testing in the poster board task and 92% 
122 naming responses in the poster board 
beanbag tasks combined.

In the second training phase, the Stand
Practice training phase, parents and child
looked at a picture book together containi
both sets of experimental words. Thus ch
dren received more training with one set 
words (the six high practice words) than t
other set (the six low practice words) by e
perimentally manipulating the number 
times they had the opportunity to hear and 
each set. Parents read the same book e
time, following the simple text and providin
the label for each object shown on the page

Children’s responses were coded for t
number of times they produced either a corr
or incorrect object word. Although the majo
ity of children’s responses took the form 
single-word utterances, they sometimes rep
duced a two-word utterance as it was given
the picture book. For example, the child mig
say “good dog” or “pretty house.” When th
occurred, we counted the response as a si
utterance unless there was a deliberate pa
between items or the child used separ
points to indicate reference to multiple o
jects. Two independent raters analyzed 
naming responses for 6 of the 14 childre
Agreement for the number of correct and 
correct naming attempts, based on 108 ut
ances, was 93%. Agreement for the actual c
tent of the error (e.g., the child said “fish
instead of “chair”), based on 22 errors, w
100%.

Before parents began participation in t
experiment, they were fully informed abo
the purpose of the research and asked no
give special attention to the words being tes

in the study. This was done to reduce the p
OFF-STOWE
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sibility that parents might practice the lo
practice training words more than they wou
have had they not taken part in the study. P
ents’ compliance was assessed informally
the start of each session and was found
match expectations concerning how often ch
dren typically are exposed to the experimen
words outside the laboratory.

Results and Discussion

Productive Vocabulary

Over the course of the experiment, the nu
ber of new words children spoke at home 
creased from an average of 35 at the init
session of testing to approximately 100 at t
eighth session, when most children had co
pleted the study. These cumulative data w
used to find the initial jump in the rate of ne
word acquisitions, defined as the first 3-we
interval in which children produced 10 ne
object names. By these criteria, the 14 ch
dren participating in the study reached t
rate-shift at the mean age of 19 months—a 
sult close to those of other studies of ch
dren’s early vocabulary growth (Bloom
Tinker, & Margulin, 1993; Lieven, Pine, &
Barnes, 1992; Nelson, 1973). Also, as in oth
studies, there was considerable between-s
ject variability, with the transition from a slow
to a rapid rate of new word productions occu
ring between 15 and 24 months of age for in
vidual children. Moreover, the cumulativ
number of words at that time varied wide
across children, ranging from 51 to 140 (M 5
76).

In the analyses that follow, each child’s da
were aligned by the session in which the ra
shift occurred. This was then used to partiti
the vocabulary growth curve into the three d
velopmental periods. The middle and definin
Transition period includes the session of t
rate-shift as well as the laboratory sessio
just before and after that session. All labor
tory sessions prior to the Transition perio
were designated the Early period, while tho
laboratory sessions after the Transition per
were designated the Late period. The me
os-numbers of Early and Late sessions were 2.7
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and 1.9, respectively. Because some child
had more Early sessions and some child
had more Late session, in analyses that m
comparisons across vocabulary periods,
data are reported in terms of the frequenc
behaviors per session.

Naming in the Extra Practice Training Phas

At each session, children were introduced
half of the object words during the pos
board and beanbag tasks. In this first phas
training, children were given extra practi
hearing and saying the names of the six h
practice items. A measure of children’s und
standing of the high practice words was 
tained in the poster board training task by a
ing them to point to the correct object as it w
named. An additional measure of childre
productive naming was obtained in the pos
and beanbag tasks by counting the numbe
times they attempted to name the six stimu
objects.

With respect to the first measure—how w
FIG. 1. Children’s understanding of the high practice
ulary period. Error bars indicate standard errors of the m
NAMING 671
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hearing it labeled by the parent—Fig. 1 sho
the mean numbers of correct and incorrect
sponding in the poster board task for the th
vocabulary regions of the growth curve. In th
measure, nonresponses are not included. 
results indicate a significant increase in t
number of correct responses from the Ea
period to the Transition period,F(2,12) 5
12.47,p 5 .001, and a concurrent decrease
the number of incorrect responses,F(2,12) 5
4.85, p 5 .02. No reliable change occurre
from the Transition to the Late perio
(Tukey’s hsd 5 .05). These findings sugge
that the children’s receptive vocabularies e
panded early in the study to include the 
stimulus objects.

With respect to the second measure, c
dren also learned to say the names of the h
practice training objects. The total number
times children named the high practiced ite
during the poster and beanbag tasks in the 
phase of training increased markedly acr
the three vocabulary periods. Children in t
er
children were able to recognize an object uponEarly period averaged 4.5 words (tokens) p
 words in the Extra Practice training phase as a function of vocab-
eans.



K

n
o

h
o
 
m
r
th
a
n
o

fi
c

a
th
 t
h

ess

il-
er,
tice
ing
ice
ery

ow

nt
d-
re-
er-
ed
 a
 as-

hat
ent
ice
ds.
ill
os-

sible lexical competitors than low practice 
672 LISA GERSH

session compared to 13 words in the Tra
tion period and 21.5 words in the Late peri
F(2,12) 5 21.83,p 5 .001.

Naming in the Standard Practice Training
Phase

After receiving extra training with the hig
practice words, children saw a picture bo
containing all 12 experimental items (the
high and 6 low practice objects). The sa
book was presented at each session. Figu
shows the number of times children said 
names of the high and low practice objects 
function of vocabulary period. As is appare
production increased for the high and l
practice items across periods,F(2,12) 5
17.28,p 5 .001. Further, there was a signi
cant practice-by-vocabulary interaction effe
F(2,12) 5 5.65, p 5 .02. While children
named the two sets of words about equ
often in the Early and Transition periods,
number of times they named the objects in
Late period was significantly greater for t
low practice than for the high practice item
This suggests that with time, the relatively l
tion of vocabulary period. Error bars indicate standard er
OFF-STOWE

si-
d,

k
6
e

e 2
e

s a
t,
w

-
t,

lly
e
he
e
s.

the children’s attention than the highly fam
iar, well-practiced stimulus objects. Howev
across both the Standard and Extra Prac
training phases, the amount of total nam
children experienced for the high pract
words was more than twice as much at ev
period of vocabulary growth as that for the l
practice words.

Effects of Practice on Children’s Naming
Errors

The principal question in this experime
is whether the frequency with which indivi
ual words are retrieved for production is 
lated to changes in children’s naming p
formance during the time of accelerat
vocabulary growth. If practice producing
word increases the strength of processes
sociated with the successful retrieval of t
word, then errors should be less frequ
among the specially trained high pract
words than among the low practice wor
This is because high practice words w
be less susceptible to interference from p
a func-
familiar objects were more likely to capturewords.

FIG. 2. Children’s production of high practice and low practice words in the Standard Practice training phase as 

rors of the means.
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FIG. 3. Mean frequency of naming errors f
As shown in Fig. 3, the data support the
predictions. Children consistently made m
errors when words were low practiced th
when they were high practiced. Errors of l
practice words rose sharply from the Early 
riod to the Transition period. Errors of hig
practice words also rose, but less dramatica
A 2 3 3 repeated measure analysis of varia
revealed significant main effects for type 
error (high/low practice),F(1,13) 5 8.27,p 5
.01, and vocabulary period,F(2,12) 5 8.58,
p 5 .005.1 The interaction was not significan
reflecting the fact that all errors rose in t
Transition period,F(2,12) 5 1.88, p 5 .19.
However, the absolute frequency of these
rors for the low practice words was subst

tial, whereas errors rarely occurred for th
high practice words. This last fact fits the ide

e-
ial
ed
ry

al
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ll
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1 Frequency data, rather than proportion of errors, pr
vide the clearest presentation of the results. This is beca
the frequency of naming attempts was often too low to e
tablish a reliable measure of error rate. However, addition
analysis of the proportion of errors (using arc sine transfo
mations) yielded a similar effect for vocabulary period
F(2,12) 5 4.05,p 5 .05, though not for practice,F(1,13) 5
3.05,p 5 .11.
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that it is the weak activation of newly acquire
low practice words that makes them vulne
ble to competition with other words.

Sources of Interference

What, then, is the source of this interferen
and how does it differ for the high and lo
practice words? Errors were examined first 
their similarity to the target and next for ev
dence of perseveration.

Similarity effects. The following analyses
are based on a total of 190 errors that child
produced in the experimental sessions. E
error was classified as (1) phonologically r
lated, (2) perceptually related, (3) seman
cally related, or (4) unrelated to the target.

An error was counted as phonologically r
lated if the two words shared the same init
onset (e.g., bird and baby) or if they rhym
(e.g., moon and spoon). By these criteria, ve
few errors (3.6%) resulted from phonologic
confusion. An error was counted as perceptua
related if the two objects were similar in overa
shape but belonged to different taxonomic ca
gories, for example, calling a centipede 

or high practice and low practice training words.

o-
use
s-
al
r-
,

OBJECT NAMING
“comb” (Rescorla, 1980). This type of error was
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FIG. 4. Mean frequency of unrelated and semantically related errors for high and low practice words.
also infrequent, comprising only 11.4% of t
total errors. Moreover, more than three quar
of the perceptual-only errors were made by 
child, who repeatedly said “ball” when pr
sented with pictures of apple and sun.

The remaining errors were either sema
cally related or unrelated. A semantically 
lated error included objects that were both t
onomically and perceptually similar, fo
example, a bird and a duck, and only taxono
ically but not perceptually similar, for exam
ple, a dog and a fish. Thirty-one percent of 
total errors by this definition were seman
cally related. An unrelated error was one
which the interfering word was neither phon

logically, perceptually, nor semantically simi
lar to the target, for example, car and spoon2

ce
ce
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m

or-
c-
ro-
hat

2 It is possible that these “unrelated” errors might in rea
ity be associatively or thematically related. For example,
child who sees a picture of a car and says “mommy” mig
be commenting on similarities related to the car his ow
mother drives. However, because it is not possible to dete
mine what the child had in mind when providing a label, a
responses that were not clearly related in the ways outlin
above were classified as unrelated.
e
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The majority of children’s errors, or 53%, fe
into this category.

A breakdown of the errors for high and lo
practice words is presented in Fig. 4. Th
analysis excludes perceptual-only errors, sin
they were predominantly the product of o
child (who produced 17 of the 22 errors) a
phonological errors, since they were too few
number to be interpreted reliably (7 in tota
As indicated previously, the majority of erro
consisted of failures to name the experimen
low practice words. However, as shown in F
4, the character of the errors appears to be
same for both low and high practice word
That is, most errors were unrelated to the tar
word, independently of the amount of practi
received. One index of the relevant dominan
of unrelated errors over semantic errors is 
number of unrelated errors divided by the su
of unrelated plus semantic errors. This prop
tion was calculated for the low and high pra
tice words for each participant. The mean p
portions of semantic and unrelated errors t

l-
a

ht
n
r-

ll
4 LISA GERSHKOFF-STOWE
were unrelated did not differ reliably between
low practice (M 5 .61) and high practice words
ed
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(M 5 .77), t(13) 5 1.22, p 5 .24. Moreover
the mean proportion, collapsed over low a
high practice words, was .69, which reliab
exceeds the expected value (.50) if unrela
errors and semantic errors occurred equ
often,t(13) 5 3.09,p 5 .01.

The results suggest that the majority of 
rors involving both high and low practic
words stem from factors not directly linked
the target itself. The source of the error,
both high and low practice words, may be 
lated to prior productions of the child. That 
it may be that a previous word causes a 
mentary disruption in the ability to retrieve
current word. When this occurs, the outco
may be perseveration—the child persists
using the same word to name an object 
previously spoken.

Repetition effects. Accordingly, for each
error, an analysis was made of the time cou
of children’s responses by working backwa
to locate a prior response that matched the
terfering word. This analysis provided a me
ure of the number of perseverative errors c
dren produced and, additionally, the num
of trials, or lag, separating perseverations 
earlier responses. The observed lag distr
tion was then compared to a control distri
tion, which was generated for each child 
randomly scrambling the order of trials in t
original set 100 times. This procedure enab
us to detect any nonrandom temporal struc
in the data and thus to assess the existence
time course of perseverative phenomena
individual children (see Cohen & Dahaen
1998; Gotts, Rocchetta, & Cipolotti, 200
Neter, Kutner, Nachtsheim, & Wasserma
1996).

Table 1 shows an example of the data u
for this analysis. These data represent al
responses produced by one child in the fou
session of the experiment. At that time,
child had 73 words in his cumulative produ
tive lexicon and his rate of new word acqu
tions suggested the onset of the vocabu
spurt. In this session, the child produced f
errors, all of which were produced correc
prior to the errors’ occurrence. Three of the

rors involved the perseveration of the immed
u-
u-
y
e
ed
ure
 and
for
e,
;
n,

ed
26
rth
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ary
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ately preceding word (a lag of 1). The four
error occurred at a lag of 15 and was sema
cally related to the target (mommy–“baby”
In addition, note that the first occurrence of 
error (house–“car”) involved a word said b
the child seven times previously (four 
which immediately preceded the error), su
gesting interference from perhaps consid
able residual activity from the preceding pr
duced word.

An analysis conducted for all children o
the proportion of errors matching a previo
response revealed that over half of the total
rors in the picture book naming task involv
the repetition of a previously said word (10
of 190 responses). Figure 5 shows the ti
course of children’s perseverations as a fu
tion of the number of trials (lag) separating t
first response from the second. As shown, p
severative errors occurred most frequently a
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TABLE 1

Object Naming and Perseverative Errors (in Bold)
Produced by One Child in a Single Experimental Sess

Target Response

1. car car
2. car car
3. fish fish
4. dog dog
5. dog dog
6. house house
7. chair chair
8. baby baby
9. mommy mommy
10. spoon spoon
11. spoon spoon
12. jacket jacket
13. car car
14. car car
15. spoon spoon
16. spoon spoon
17. car car
18. car car
19. car car
20. house car
21. house house
22. mommy house
23. mommy baby
24. chair baby
25. jacket jacket
i-lag of 1; 57% of the errors (60 of 105 re-
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sponses) involved the repetition of the imm
diately preceding word. This effect diminish
rapidly, however, and perseveration occur
infrequently as the number of intervening t
als continued to increase. Comparison of th
data to the randomly generated distribut
yielded rates of perseveration that reliably d
fered from those expected by chance at lag
3, 4, and 12 (a 5 .05). This pattern fits the
idea of responding that is influenced by int
ference from a previously activated word—i
terfering activation that diminishes with tim
and/or intervening retrievals.

As these data show, perseverations 
highly significant at lag 1 and decrease con
uously with increasing lag, up until the 12
trial. Lag 12 thus represents the maxim
point at which significant effects were foun
in the control distribution. Accordingly, subs
quent analyses were conducted on the rat
perseverative errors up to and including 
12.

Figures 6A and 6B, respectively, show se
rate lag distributions for high and low practi
words. A one-tailed test was used to evalu

FIG. 5. Lag distribution analys
the hypothesis that low practice words a
e-
d
ed
i-
se
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more susceptible to error than high pract
words. Specifically, a paired t test was con-
ducted for the high practice and low pract
stimuli on the mean proportion of naming a
tempts that were perseverative through lag
The results indicated a marginal differen
t(13) 5 1.66,p 5 .06, thus providing tentativ
support for the prediction of a heightened v
nerability for low practice words.

Additional support comes from examinatio
of the high versus low practice responses c
dren produced. If low practice target words 
more susceptible to error than high pract
target words, then we should also find th
high practice responses are most often sub
tuted for low practice targets. To test this p
diction, separate t tests were conducted on th
proportion of high practice and low practi
naming attempts that involved either a high
low practice response. The results confirm
the prediction: although high practice targ
were equally likely to have a high practice o
low practice response, low practice targ
were significantly more likely to have a hig
practice response,t(13) 5 2.32,p 5 .01 (one-

is of children’s perseverative errors.
LISA GERSHKOFF-STOWE
retailed).



in
in
e
h
g
c
o

a
h
w
 t

 
 
y
a
a
 t
rl

rs;
 of
am-
d-

be-
n
 to
ly

nt
ally
y,
d in
s, it
nth-
ng
an
vi-

di-

ctice
In summary, the results of Experiment 1 
dicate that children make many errors dur
the period when vocabulary growth first acc
erates. Further, many of the errors during t
time involve low practice target words, su
gesting greater susceptibility to interferen
The results also suggest that errors on b
high and low practice words reflect simil
sources of interference, mainly involving t
repetition of a previously spoken word. Ho
ever, this influence appears most potent for
more vulnerable, low practice words.

A question that arises from these findings
whether, for any newly learned word, there
an initial susceptibility to error, particularl
under conditions where many new words 
learned in a brief amount of time. Altern
tively, it may be that naming errors are tied
a unique state of fragility, specific to the ea

words.
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FIG. 6. Lag distribution analyses of children’s perseverative errors for (A) high practice words and (B) low pra
word learner. Experiment 2 examines th
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EXPERIMENT 2

In this study, the developmental specific
of children’s increased vulnerability to r
trieval errors was investigated. Twenty-eig
month-old children were presented with a p
ture-naming task that involved learning 

novel set of words. At this age, most childre
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have become highly proficient word learne
they tend to have productive vocabularies
several hundred words and to speak in gr
matically complex sentences (Bates & Goo
man, 1997). Thus these children are well 
yond the initial spurt in vocabulary, eve
though they may continue to add new words
their productive vocabularies at increasing
rapid rates (Bloom, 2000).

The set of words used in this experime
consisted of object names that are gener
unfamiliar to children at this age. Additionall
the objects themselves were closely relate
taxonomy and appearance. Because of thi
was expected that even experienced 28-mo
old word learners would make many nami
errors. The nature of the errors, rather th
their frequency, is of most interest here. Pre
ous studies of children’s naming errors in
cate that childern sometimes overgenera
one word to name another unfamiliar obje
These overgeneralizations are typically ba
on similarities of appearance and/or funct
(Clark, 1973; Dromi, 1987; Nelson, 197
Rescorla, 1980). However, few reports in
cate perseverative naming in the postspurt
riod—a characteristic that appears to be 
hallmark of retrieval errors in the beginnin

nword learner. Experiment 2 examines the pat-
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tern of naming errors produced by older ch
dren who have accumulated considerable
perience learning new words.

Method

Participants

Twenty-one children, ranging in age fro
27 to 30 months (M 5 28.5 months) partici
pated. Eleven of the children were girls and
were boys. An additional 4 boys were tes
but eliminated from the sample due to failu
to remain on task (n 5 2), few intelligible ut-
terances (n 5 1), or experimental error (n 5
1). Children were recruited from childca
centers in the Pittsburgh area and by word
mouth. Nineteen children were Caucasian
Hispanic, and 1 Asian. All children came fro
middle class families and were native speak
of English. Two of the children had bilingu
parents and were exposed to more than 
language (Mandarin, 1; Arabic and Spani
1).

Stimuli

Children were presented with two pictu
books. The first book was Polar Bear, Polar
Bear, What Do You Hear?by Bill Martin. The
second book was the same as the one us
Experiment 1, the Bunny book. Both boo
were similar in design: on each page was a 
gle, colorful picture of an object and a simp
text in which the object was named twice
rhythmic fashion. On the last page, all the 
jects were shown together in the order
which they first appeared. There were 12 
jects in the Bunny book and 11 objects in 
Polar Bear book (see Appendix B).

There were several important differenc
between the two books. These differen
were expected to increase the likelihood
naming errors in the Polar Bear book. T
principal difference was the level of familia
ity of the object names. Whereas the Bun
book contained objects that are very fami
to most 28-month-olds (e.g., dog, ba
apple), the Polar Bear book contained obje
that are typically less familiar to children 

this age (e.g., flamingo, walrus, leopard). Ad
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ditionally, all of the objects in the Polar Be
book belonged to the same semantic categ
of animals. A final difference was that many 
the words in Polar Bear were multisyllab
and phonologically complex.

Procedure

Children and their parents visited the lab
ratory for two individual sessions within a 1
week period (M interval 5 2.2 days). Becaus
many children this age tend to talk little in u
familiar surroundings, the second visit was 
cluded to widen the opportunity for namin
At each session, children and their pare
looked at and named the objects in the two 
perimental picture books. The books were p
sented in the same order across session
control for possible effects of priming. A
children saw the Polar Bear book first and 
Bunny book second.

In this experiment, no specific training wa
given to the children. Parents were instruc
to read the books as they naturally would
home and to encourage their children to na
the objects throughout the task. One con
quence of this naturalistic design is that it 
lowed parents more control over the amoun
talking children did in the laboratory. Accord
ingly, parents’ behavior was analyzed for t
number of times they queried their childr
and supplied the label of an object. Additio
ally, children’s naming attempts, both corre
and incorrect, were analyzed for whether th
were spontaneously generated or elicited
parents’ questions. Included as a correct 
sponse were children’s partial productions
words, provided that the parent or expe
menter accepted them as appropriate. For
ample, children sometimes said “hippo”
“potamus” for hippopotamus and “polar” o
“bear” for “polar bear.”

For purposes of reliability, three trained a
sistants independently coded 25% of the p
ture book reading episodes. Reliability was 
sessed both for children’s talking in th
laboratory and for parents’ labeling an
“what’s this?” questions. The mean reliabili
score was .90 (range, .75–1.00) for 280 of 

-children’s spontaneous responses and .88
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(range, .80–1.00) for 146 elicited respons
The mean reliability score was .93 (ran
.72–1.00) for 694 instances of parents’ lab
ing and .89 (range, .80–.95) for 200 “wha
questions asked by parents.

Parents completed the Toddler version
the MacArthur Communicative Developme
Inventory (CDI) (Fenson et al., 1993) at t
beginning of the first testing session. At th
time, parents also completed a separate ch
list of all the experimental words not includ
in the MacArthur inventory.

Results and Discussion

Productive Vocabulary

Based on measures from the CDI, pare
reported their children had an average prod
tive vocabulary of 482 words. As expecte
large individual differences were found, w
vocabulary sizes ranging from 208 to 6
words. The supplementary checklist pare
completed revealed that, prior to the stu
children had productive use of 11.5 of the
FIG. 7. Mean frequency of parents’ object labeling a
bars indicate standard errors of the means.
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(range, 7–12) and 5.5 of the 11 possible wor
(50%) in the Polar Bear book (range, 1–9
This difference was reliable,t(20) 5 2.08,p ,
.001.

Naming in the Picture Book Task

Children’s naming in this experiment oc
curred in naturalistic interaction with the
parents. Thus the amount of talking they did
the laboratory reflected not only how familia
children were with the experimental word
but was also closely related to parents’ beha
ior in the word learning task. Accordingly,
examined how often parents named the obje
and asked their children questions as th
looked at each of the experimental books. P
ents appeared generally sensitive to their ch
dren’s knowledge of the words in the book
As shown in Fig. 7, parents spent significant
more time naming the objects [F(1,20) 5
142.2, p , .001] and asking their children
“what’s that?” questions [F(1,20) 5 32.9,p ,
.001] in the Polar Bear book than they did wi
the more common objects in the Bunny boo
f
possible words (96%) in the Bunny bookThis result corresponded to the amount o
nd “what’s that?” questions as a function of picture book. Error
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using a prediction interval for the mean ran-
talking children did in the experiment. Ch
dren talked significantly more often acro
both sessions when looking at the pictures
the Polar Bear book (M 5 86.4 words) than in
the Bunny book (M 5 69.4 words),t(20) 5
2.45, p , .02. Additional analyses reveale
that the proportion of utterances spon
neously generated by the child was relia
greater for the Bunny book,t(20) 5 3.43,p ,
.002. Thus, although children spoke mo
overall while looking at the pictures in th
Polar Bear book, this was largely due 
queries made by the parent concerning 
names of the experimental objects.

Children’s Naming Errors

How did the frequency and pattern of ch
dren’s naming errors differ as a function of t
type of book? Given that all of the pictured o
jects in the Polar Bear book were similar in 
pearance and taxonomy, it was expected 
children would generate more errors in the P
Bear book than in the easier and more fam
Bunny book. Further, it was expected that c
dren would produce more errors when nam
was elicited by the parent rather than spo
neously generated by the child. Consistent w
these predictions, children produced a tota
251 naming errors in the Polar Bear book, co
pared to 88 errors in the Bunny book. Additio
ally, 61% of the errors in the Polar Bear bo
and 53% of the errors in the Bunny book, w
in response to questions elicited by the paren
two-way repeated measures analysis of varia
conducted on the mean proportion of naming
sponses (spontaneous/elicited) that were er
yielded a significant book by type of error inte
action, F(1,20) 5 11.43, p 5 .003. Children
produced reliably more elicited errors when 
tempting to name the unfamiliar objects in 
Polar Bear book.

Sources of Interference

As in Experiment 1, individual errors we
examined to assess their relation to the ta
in sound, concept, or appearance. Additi
ally, the errors were examined for possib
repetition effects. Perseverative errors w
then compared across books. Further, beca
children in Experiments 1 and 2 named obje
s
in
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from a common book (the Bunny book), co
parisons were also made to assess the ef
of general word learning experience on 
types of errors they produced.

Similarity effects. The mean percentages 
errors that were related to the target phono
ically, perceptually, or semantically or th
were unrelated were calculated for the Po
Bear and Bunny books. As in Experiment
phonological and perceptual-only errors we
extremely rare (5% or less), regardless of 
familiarity of the book. Nearly all of the erro
in the Polar Bear book were semantically 
lated to the target (96%), compared to appr
imately half of the errors in the Bunny bo
(56%). This result clearly stems from the n
ture of the books themselves; all of the obje
in the Polar Bear book belonged to the sem
tic category of animal. However, in a previo
study involving children’s naming errors at t
time of the vocabulary spurt, Gershkoff-Stow
and Smith (1997) found that semantically 
lated errors occurred infrequently among 
ginning word learners, even when the childr
were presented with unfamiliar objects fro
the same taxonomic category (approximat
50% of the errors involved the names of a
mals). These findings, though speculati
suggest that the perceptual/conceptual c
that guide children’s word retrievals ma
change with increased opportunities to na
objects. We return to this possibility in th
General Discussion.

Repetition effects. The key question in th
experiment is to what extent 28-month-o
word learners are influenced by the words th
have previously retrieved and produced. 
before, each error was examined for evide
of perseveration by matching the error to
prior repetition. Figures 8A and 8B show t
frequency of perseveration as a function of
sponse trial for the Polar Bear and Bun
books, respectively. As is evident, the two d
tributions follow a similar pattern: persever
tion was greatest at a lag of 1, with a rapid 
cline in frequency beyond that point. Th
pattern closely resembles that seen in Exp
ment 1 (Fig. 5).

Analysis of the two distributions was ma
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dom frequency at each lag. A significant eff
was found at lag 1, for both the Polar Bear 
Bunny books (a 5 .05), and at lag 12 for Pola
Bear only. Significant effects also occurred
lags 32 and 34 for the Bunny book, sugges
that perseveration may be a long-lasting p
nomenon for highly familiar words.

As in Experiment 1, a one-tailed, pairedt
test was used to compare the mean propo
of naming attempts that were perseverative
the Polar Bear and Bunny books through 
12.3 This analysis revealed that children ma
significantly more perseverative errors wh
naming the less well known objects in t
Polar Bear book,t(20) 5 2.18,p 5 .02. This
finding suggests that older, more experien
word learners are also sensitive to the effe
of familiarity when attempting to produce t
names of pictured objects. A second anal
compared the perseverative errors of child
in Experiment 2 to those of the younger ch
dren in Experiment 1. In this analysis on
data from the Bunny book were include
since this book was presented to both gro
 re-

ta-
rs

na-
It

3 Although we observed perseverations that were sign
cantly greater than chance beyond lag 30 for the Bun
book in Experiment 1, the results do not change markedl
we include perseverations only out to lag 12. We thus 
lag 12 in order to make subsequent comparisons on the
of perseverative errors across experiments for the Bu
book.
ct
nd
r
at
ng
e-

 
ion
 in
ag
de
n
e

ed
cts
e
sis
en
il-
ly
d,
ps

of children. This comparison revealed a re
able effect of age,t(33) 5 3.83, p 5 .001.
Older children made fewer errors tha
younger children, suggesting a general eff
of word learning experience on the perseve
tive errors that children produce.

In sum, the findings from Experiment 2 ind
cate that 28-month-olds produce fewer err
overall than the beginning word learners in E
periment 1. Moreover, the majority of the e
rors stem from target-related semantic effe
rather than from the residual activity of a pre
ously said word. When perseveration d
occur, the latency was identical in most r
spects to perseverative naming in younger c
dren, for both familiar and unfamiliar words
The results thus suggest that experience le
ing words makes children less vulnerable to 
effects of lexical interference. However, the r
sults also suggest that the processes that un
lie the retrieval of a word are essentially co
stant across the two age groups. Both nov
and more experienced word learners were 
fluenced by the persistence of recently 
trieved words. There were no obvious quali
tive differences in the source of naming erro
for older and younger children.

Methodological Issues

Experiment 2 was designed as a natural a
log to the training study of Experiment 1. 

ifi-
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y if
use
 rate
nny
FIG. 8. Lag distribution analyses of children’s perseverative errors in the (A) Polar Bear and (B) Bunny bo
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thus provided an ecologically valid context f
studying children’s naming and susceptibil
to error. However, the design also limited t
ability to maintain tight control over the b
havior of young children and their paren
Two issues, in particular, may have affec
the outcome of Experiment 2. First, pare
tended to speak frequently and to query th
children often about the names of objects
the Polar Bear book. This is most likely b
cause parents realized their children had li
knowledge of the correct words. One effect
this change may have been to alter the tem
ral properties (i.e., speaking rate) associa
with perseverative error. For example, in stu
ies of normal adult speakers, perseverative
rors can be increased or decreased by man
lating the time interval between namin
responses (Dell, 1990; Vitkovitch &
Humphreys, 1991). Dell (1990) has sugges
that at faster speaking rates, previously a
vated words exert a greater influence on s
sequent retrievals. In the present study, c
siderable time often passed between 
child’s first utterance and the next. One h
pothesis, then, is that children’s slow rates
speaking allowed more time for select
words to decay, resulting in fewer opportu
ties for perseverative naming.

A second issue concerns the character of
words presented in Experiment 2. The nam
of the objects in the Polar Bear book we
generally longer and more difficult for chi
dren to pronounce than other words they u
ally encountered. In previous studies of ad
aphasics, Silver and Halpern (1992) found t
words with two or more syllables generat
significantly more errors than one-syllab
words. This finding would tend to favor an i
crease in the rate of perseverative naming
children while looking at pictures in the Pol
Bear book. However, unlike the adult aph
sics, word length did not appear to increase
likelihood of error for the 28-month-olds. On
possibility, although not measured directly,
that when children encountered a difficult a
unfamiliar word (e.g., boa constrictor), th
decreased their speaking rate. This de
might again reduce the likelihood of persev
ative error by increasing the time interval b
r
ty
e
-
s.
d
ts
eir
in
-

tle
of

tween responses. Together, these issues un
score the importance of taking speaking r
into account when investigating children
naming errors, since the time interval betwe
words will vary widely, depending on the na
ture of the parent–child interactions and t
length and complexity of the words them
selves. Although naturalistic studies are an i
portant component of research on childre
naming, additional training experiments a
needed to control the conditions under whi
e

po-
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GENERAL DISCUSSION

This research addressed the question
what changes in the accessibility of words
the growing lexicon of young children. Expe
iment 1 tested the idea that retrieval erro
might increase when children are just beg
ning to produce many words because of 
absolute low familiarity of individual words in
a rapidly expanding lexicon. It was expect
that errors might rise at the start of accelera
vocabulary growth because activation lev
are too weak to resist interference that res
from a more densely populated lexicon a
from the succession of retrieval attempts t
occurs as children more often attempt to na
the things they see. This prediction was ba
on the idea that highly practiced words a
more resistant to interference than less pr
ticed words (Dell, 1990; Forster, 1990; Stem
berger & MacWhinney, 1985).

The findings of Experiment 1 supported th
prediction. Children showed an increased s
ceptibility to error at a particular developme
tal moment when they first began produci
many new words. These errors mainly i
volved the experimental low practice trainin
words in the context of naming objects in
picture book task. The experiment also rep
cated the previous finding of an increase
perseverative naming errors that was conco
tant to the onset of rapid word acquisitio
(Gershkoff-Stowe & Smith, 1997). The find
ings thus suggest a general fragility of r
trieval processes in the beginning word lear
that causes words to be more vulnerable to
interfering effects of a previous production.

This vulnerability, however, may be th



OBJECT NAMING 683

e
n-
th
8-
r

le
ic
d
a
th
e
s,
n
-
to
c
m
el
rd
tic
 o
r t
m

e
s
en

-
 r
th
de
 r
,
ue
 f
e
e

o
pt
a
n
e
,

an
e

x-
 
e

e-
ead
on-
c-

of
m-
ted
en
fer 
n,
e

xo-
re,
lso
ers
 an

ca-
m,
se

sed
es
 of
g

gs
 less
ect
rue
se
ay
gth
ing

fer-
ett
 is
ha-
li-

rior
e a
al
us
all

ha-
us
nd
on-
u-
same kind of vulnerability that one se
throughout development for all relatively u
known words. This conclusion is based on 
findings of Experiment 2. Although the 2
month-olds in this experiment had many mo
high practice words and these words were 
susceptible to error than the low pract
words, the nature and source of the error 
not differ from those of younger children ne
the time of the vocabulary spurt. For bo
groups of children, repetition effects emerg
for both familiar as well as unfamiliar word
and this effect was nearly always local a
short-lasting. Additionally, all children exhib
ited a sensitivity to similarity that seemed 
be based on their past knowledge of obje
and their names. Objects that were taxono
cally similar to the target appeared most lik
to influence the incorrect selection of a wo
The results thus suggest that, while prac
may play a significant role in the frequency
children’s naming errors, it does not appea
transform the processes that give rise to the

Semantically Mediated Errors

Bloom (1993) suggested that children d
velop the capacity for retrieving words, at fir
through physical cues from the immediate 
vironment and eventually through “circum
stances that are increasingly different and
moved from their original experiences wi
words” (p. 10). What appears to change in 
velopment are the cues that children use in
calling words from memory. Additionally
Bloom suggested that, as the lexicon contin
to expand, words themselves become cues
recall. For example, hearing the word “bon
may cue the word “dog” in much the sam
fashion that seeing a zebra may cue the w
“horse.” These associations may be conce
alized as semantic networks within lexic
memory that depend on multiple connectio
to link words to concepts, as well as to oth
words (Anderson, 1976; Collins & Quillian
1969). The strength of these connections,
thus their accessibility, is determined by fr
quency of experience.

These ideas fit well with the findings in E
periment 2, where 28-month-olds showed
stronger bias toward semantically related 
s
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rors relative to younger children. Several d
velopments appear to converge that might l
to a rise in semantic errors. First, children c
tinue to add many new words to their produ
tive lexicon, increasing the potential pool 
taxonomically and associatively related co
petitors. This increase in semantically rela
words provides benefits as well. Now childr
are able to use semantic context to in
the meaning of a novel word (Goodma
McDonough, & Brown, 1998) and to nam
multiple objects that belong to the same ta
nomic category (Shatz, Backsheider, Moo
& Goetz, 1999). Semantic errors might a
increase in more experienced word learn
because children are becoming sensitive to
increasingly broad range of stimuli that are 
pable of cueing the memory of a word (Bloo
1993). Finally, semantic errors might increa
in older children as they develop an increa
capacity for utilizing available contextual cu
(Dapretto & Bjork, 2000), possibly because
improvements in information processin
(Case, Kurland, & Goldberg, 1982).

Beyond Individual Word Learning?

One question concerning the current findin
is whether the processes that make children
vulnerable to error at 28 months of age refl
the increased activation strengths that acc
for individual words as children practice tho
words by talking more. Alternatively, there m
be a systemwide increase in activation stren
through the concentrated experience of hav
repeatedly retrieved and produced many dif
ent words (Marchman & Bates, 1994; Plunk
& Marchman, 1993). By this latter account, it
improvements in the general processing mec
nisms of retrieval that make children more re
able speakers. One possibility, then, is that p
to some critical point of change, there may b
developmentally specific period of lexic
growth in which interference from a previo
production reflects the general fragility of 
words in the nascent lexicon.

Consistent with the idea that general mec
nisms might emerge in response to previo
learning, Plaut, McClelland, Seidenberg, a
Patterson (1996) found that exposing a c
nectionist network to a diverse sample of reg
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lar and exception words (e.g., gave, ha
caused a gradual change in the system’s se
tivity to the statistical structure of orthograph
and phonological representations. This se
tivity took the form of changed connectio
weights in response to word frequency a
spelling–sound consistency. Their results le
support to the hypothesis that experience w
items at the local level also has consequen
at the global level. With respect to children
early word learning, discovering what aspe
of the language processing system change
how much experience is needed to make wo
less vulnerable to error are questions that
main open to future investigation.

General Implications for Models of Learnin
Memory, and Retrieval

The developmental study of word retriev
operations offers a valuable perspective 
testing current theories of adult lexical acc
and raises several new questions concer
how children build a productive vocabula
Age-related improvements in word retriev
processes seem to support a model of pro
tion that emphasizes the strengthening of c
nection weights among lexical items (e.
Dell, 1986). In particular, the finding that pe
severative errors are frequent in younger c
dren, but less so in older children, suggests 
what changes with development is the rela
activation strength of individual words. Nam
ing errors may be less frequent with repea
experience retrieving and producing individu
words because the strength of a current w
becomes sufficient to override the residual 
tivation from a recently retrieved word.

The results argue against the view that 
decline in the number of perseverative err
from 16 to 28 months of age reflects chan
in the development of inhibitory mechanis
that act to reduce the strength of past retrie
by increasing the rate at which words dec
This conclusion is based on the finding t
perseverations were common both for 
younger children when presented with the 
practice training words and for the older ch
dren when presented with the less fami

words in the Polar Bear book. This interpret
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tion is also consistent with findings reporte
by Dell, Burger, and Svec (1997a) that whe
normal adults practice saying difficult phras
(e.g., Bonnie’s brown bread box), the erro
they initially produce are most often perseve
ative, while the errors they later produce a
most often anticipatory.

The findings from Experiments 1 and 
show that mechanisms of learning, memo
and retrieval, long used in the adult verb
learning literature, also apply to the stages
primary language learning in young childre
Such findings, although compatible wit
Dell’s spreading-activation model, are not su
ficient as yet to make strong claims abo
basic processes of activation and inhibitio
that underlie other models of cognitive fun
tioning (Berg & Schade, 1992; Dempste
1992; Diamond, 1989; Hasher & Zacks, 198
Roediger, Neely, & Blaxton, 1983; Stem
berger, 1989). Still, the present findings pr
vide links to other subject populations th
share similar disruptions in retrieval, in partic
ular, verbal impairments associated with o
age (Gerard, Zacks, Hasher, & Radvansk
1991; MacKay & Burke, 1990) and aphas
(Dell, Schwartz, Martin, Saffran, & Gagnon
1997b; Ellis, 1985; Plaut & Shallice, 1993
As such, the findings suggest that increas
vulnerability to error reflects processin
mechanisms that are common to all speake
whether young or old, intact or damaged.

Conclusion

The present research shows that practice 
general agent of lexical development. This ide
of course, is not unique to object naming or 
periods early in life (e.g., Anderson & Schoole
1991; Lewicki, Hill, & Bizot, 1988; Logan,
1988; Newell & Rosenbloom, 1981; Spelk
Hirst, & Neisser, 1976). However, the finding
strongly suggest that questions concerni
what children know about categories of objec
and how they learn the names for things can
be separated from questions about memory
trieval processes and how conceptual repres
tations are modified with use.

In this paper, children’s naming errors we

a-used as a guide to understanding the real-time



h o-

lity
si-
OBJECT

processing mechanisms that underlie the 
trieval of a word. Studying the processes t
give rise to children’s naming errors in the b
ginning and rapidly expanding lexicon—an
how those processes change with devel
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APPENDIX A: OBJECTS PRESENTED IN
THE BUNNY BOOK

1. apple

2. car

3. fish

4. jacket

5. dog

6. house

7. chair

8. bird

9. sun

10. spoon

11. baby
:

al

of
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g-

a-
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12. mommy

APPENDIX B: OBJECTS PRESENTED IN
THE POLAR BEAR BOOK

1. polar bear

2. lion

3. hippopotamus

4. flamingo

5. zebra

6. boa constrictor

7. elephant

8. leopard

9. peacock

10. walrus
 

i-
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11. zookeeper
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