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Abstract—Previous studies of infants’ comprehension of words esti-
mated the onset of this ability at 9 months or later. However, these esti-
mates were based on responses to names of relatively immobile,
familiar objects. Comprehension of names referring to salient, ani-
mated figures (e.g., one’s parents) may begin even earlier. In a test of
this possibility, 6-month-olds were shown side-by-side videos of their
parents while listening to the words “mommy” and “daddy.” The
infants looked significantly more at the video of the named parent. A
second experiment revealed that infants do not associate these words
with men and women in general. Infants shown videos of unfamiliar
parents did not adjust their looking patterns in response to “mommy”
and “daddy.”

Learning words is critical for acquiring language. Word learning
depends on component skills such as the ability to perceive and repre-
sent objects and events, the ability to extract and remember sound pat-
terns of potential words, and some capacity to link sounds and
meanings appropriately. Considerable evidence shows that even
infants between 3 and 6 months of age perceive and represent some
objects and events (Mandler, 1997; Quinn & Eimas, in press; Spelke,
Breinlinger, Macomber, & Jacobson, 1992). As for the second skill,
several recent investigations have reported that infants begin to
demonstrate the capacity to segment words from fluent speech at
about 8 months of age (Echols, Crowhurst, & Childers, 1997; Jusczyk
& Aslin, 1995; Saffran, Aslin, & Newport, 1996). Moreover, infants at
this age retain information about the sound patterns of words for as
long as 2 weeks (Jusczyk & Hohne, 1997). However, when infants
actually begin to link sound patterns with particular meanings is less
clear.

Laboratory testing procedures typically fix the onset of word com-
prehension at 11 to 13 months (Oviatt, 1980; Thomas, Campos, Shu-
card, Ramsay, & Shucard, 1981; Woodward, Markman, &
Fitzsimmons, 1994). However, it has also been shown that 9-month-
olds who hear a spoken word, as opposed to a tone, paired with a par-
ticular object are more apt to attend to other objects from the same
category than to ones from a different category (Balaban & Waxman,
1997). The latter age is consistent with estimates of the onset of word
comprehension derived from descriptions of when infants respond
appropriately to verbal commands in naturalistic or semistructured
settings (Benedict, 1979; Huttenlocher, 1974). However, because pre-
vious studies focused mostly on words referring to immobile objects
of varying familiarity to infants, these investigations may underesti-
mate early word-learning abilities. It is possible that younger infants
associate words with objects when these words refer to animated indi-
viduals who are socially important to them, such as their own parents.

Infants appear to be especially attentive to sound patterns that are
used in conjunction with highly salient social figures. Although they
may not attach a referent to their own names yet, 4.5-month-olds lis-
ten significantly longer to repetitions of their own names than of other
infants’ names (Mandel, Jusczyk, & Pisoni, 1995). By comparison,
they do not attend differentially to other frequently occurring words,
such as “baby,” until 6 months of age (Mandel & Jusczyk, 1997). Sim-
ilarly, infants detect their own names in fluent speech sooner (6
months) than they can detect other kinds of familiarized words (7.5
months) (Mandel, 1996).

In the present study, we tested the hypothesis that the process of
learning to associate sounds and meanings may occur sooner for
words referring to salient social figures in infants’ lives than for words
referring to immobile objects. We examined whether 6-month-olds
have learned to associate the labels “mommy” and “daddy” correctly
to their own parents. We chose these labels because they are the ones
parents visiting our laboratory report using most frequently. We used
the intermodal preferential-looking paradigm (Golinkoff, Hirsh-
Pasek, Cauley, & Gordon, 1987), presenting infants with side-by-side
videos of their parents while audio presentations of the word
“mommy” or “daddy” were played. We predicted that if the infants
had already associated each of these sound patterns with the appropri-
ate parent, they would attend longer to the video of the parent named
on the audio than to the unnamed parent (i.e., when listening to repe-
titions of “daddy,” they would look longer at the father’s than at the
mother’s video, and when listening to repetitions of “mommy,” they
would look longer at the mother’s video than at the father’s video).

EXPERIMENT 1

Method

Participants
Twenty-four 6-month-olds (10 females, 14 males; mean age: 6

months, 11 days) from monolingual English-speaking homes were
tested. Eight other infants were tested, but excluded because of crying
(n = 7) or experimenter error (n = 1). Informed consent was obtained
from the parents of all participants.

Procedure
Each parent was videotaped separately against a white background

while watching the same videotaped news story in a small room. Dur-
ing testing, these videos were played on identical videotape players
and monitors. A DECtalk speech synthesizer, in the voice of “Kit the
Kid,” produced the audio presentations of “mommy” and “daddy.”
This synthetic voice simulates that of a 10-year-old without discernible
gender qualities. It was chosen because previous studies indicated that
infants look more toward males when hearing a male voice and more
toward females when hearing a female voice (Walker-Andrews,
Bahrick, Raglioni, & Diaz, 1991). We surveyed the parents for the
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names they used to refer to themselves. The names for mother were
“mommy” (n = 19), “mama” (n = 3), and “mom” (n = 2); the names
for father were “daddy” (n = 20), “dad” (n = 3), and “papa” (n = 1).

During testing, each infant sat on a parent’s lap facing a white wall
with openings for two television monitors, a video camera, and a speak-
er. The parent wore a visor with a piece of thick black felt, which blocked
any view of the monitors. The experimenter stood behind the wall to con-
trol the stimulus presentation and viewed the infant through the camera.
She judged when the infant visually fixated a blinking orange light locat-
ed between the television monitors to initiate a trial, raised and lowered
an opaque screen that concealed the monitors from the infants’ view
between trials, and signaled the computer for the next trial. Both the par-
ent and the experimenter were blind to the conditions of the video pre-
sentation. The test session was recorded on videotape for later off-line
coding. The experimenter and another observer, also blind to the condi-
tions of the video presentation, coded the videotapes of the infants’ test
sessions with the sound turned off. Fixations were measured from the
onset of the first to the offset of the last auditory stimulus, indicated by
illumination of a small light. Reliability checks for judging the amount
of time an infant was oriented to each side (Monitor 1 or 2) on each trial
yielded reliability coefficients greater than .90.

Infants were tested with videos of their own mothers and fathers.
The experiment had three phases: four silent pretest trials, four silent
baseline trials, and eight test trials with audio presentations (four with
“mommy” and four with “daddy,” randomized into two test blocks).
Each trial lasted for 10 s. The silent pretest trials acquainted the infant
with the location of each parent’s video (e.g., father on right, mother
on left). Only one monitor was illuminated on these trials. By com-
parison, on silent baseline trials, both monitors were illuminated for
the full trial duration. These trials served as a check on whether an
infant displayed any inherent preference for one video over the other.
Finally, on test trials, both monitors were illuminated, but with accom-
panying audio consisting of 10 acoustically varied tokens of either
“mommy” or “daddy.” The auditory stimuli emanated from a loud-
speaker centered below the two video monitors. Side of presentation
for each parent and location of the video presented first in the pretest
were counterbalanced across infants.

Results

Because infants did not always look at the video displays during
test trials, data analyses were based on the proportion of time on a
given trial that infants spent looking at each parent. We calculated a
baseline difference score for each infant based on the mean looking
times on the four silent baseline trials (positive differences = prefer-
ence for the mother’s video; negative differences = preference for the
father’s video). An analysis of the baseline proportional looking times
indicated that 15 of the infants looked longer at the mother (M = .281,
SD= .249) and 9 looked longer at the father (M = –.434,SD= .207).
An unpaired t test confirmed that these groups had significantly dif-
ferent looking biases,t(22) = 7.387,p < .001. Consequently, for the
test trials, we compared infants’ proportional looking times to the
named and unnamed parents’ videos, adjusting for an infant’s prefer-
ence during the silent baseline period. Therefore, the proportional
looking times on the test trials (i.e., to mother’s video when named,
father’s video when named, mother’s video when unnamed, and
father’s video when unnamed) were divided by the corresponding pro-
portional looking times on the silent baseline trials (i.e., to mother’s
video on baseline or to father’s video on baseline).

We submitted these scores to a repeated measures analysis of vari-
ance (ANOVA) of a 2 (video: named parent vs. unnamed parent) × 2
(test item: “mommy” vs. “daddy”) design. This analysis revealed a
significant main effect of video,F(1, 23) = 5.339,p < .05. As shown
in Figure 1, infants looked more at the parent being named than at the
unnamed parent (Mnamed = 1.077, SD = 0.473; Munnamed = 0.921,
SD = 0.437). Neither the main effect of test item nor the interaction
between video and test item was statistically significant. Overall, 18 of
the 24 infants had longer looking times for the named than for the
unnamed parent (p < .025 by a sign test).

Further confirmation that the infants associated each name with the
appropriate parent comes from an examination of first-look data dur-
ing the test trials. Across all eight trials, the tendency to look first
toward the named parent did not significantly differ from chance,
t(23) = 1.320,p > .10,M = .536,SD= .135. However, a finer break-
down of the data indicated that significantly more first looks were
made to the named parent in the first half of the test session,
t(23) = 2.145,p < .05,M = .583,SD= .190, but not in the second half,
t(23) = –.371,p > .70,M = .490,SD= .138.

EXPERIMENT 2

The results of the first experiment indicated that infants responded
to the auditory labels by looking more toward the named parent. How-
ever, before we could conclude that 6-month-olds have learned the cor-
rect links between “mommy” and “daddy” and their parents, we had to
rule out another possibility. When infants begin producing words, they
often overextend labels to objects not included in the adult category
(Behrend, 1988; Clark, 1983). Thus, “dog” may be used to name sheep
and cows, as well as canines. Is it possible that younger infants extend
“mommy” to include all women, and “daddy” to include all men? To
explore this possibility, we tested another group of 6-month-olds with
the same parent videos used in Experiment 1. If 6-month-olds do
overextend “mommy” and “daddy” to other women and men, the
infants should have looked more toward the female in response to
“mommy” and more toward the male in response to “daddy.”

Method

Participants
Twenty-four 6-month-olds (12 females, 12 males; mean age: 6

months, 5 days) from monolingual English-speaking homes were test-
ed. An additional 7 infants were tested, but excluded because of equip-
ment failure (n = 3), crying (n = 2), failure to look at the displays
(n = 1), and not being correctly centered on the parent’s lap (n = 1).
Informed consent was obtained from the parents of all participants.

Procedure
The procedure was the same as in the previous experiment. The

names that parents used for mother were “mommy” (n = 20), “mama”
(n = 3), and “mom” (n = 1); the names for father were “daddy” (n =
21), “dada” (n = 2), and “dad” (n = 1).

Results

The data were scored and analyzed as in Experiment 1. The base-
line proportional looking times indicated that 9 of the infants looked
longer to the females (M = .310,SD= .249) and 15 looked longer to
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the males (M = –.434,SD= .207). The looking biases of these groups
differed significantly,t(22) = 7.91,p < .001. Thus, the data were
adjusted for the preferences shown during the baseline period. A
repeated measures ANOVA indicated that neither main effect nor their
interaction was significant. Most important, the main effect of video
was not significant,F(1, 23) < 1.00, indicating that infants did not look
more toward the unfamiliar father in response to “daddy” and the unfa-
miliar mother in response to “mommy” (Mnamed = 1.63,SD = 2.93;
Munnamed= 1.66,SD = 3.19; see Fig. 1). Overall, 10 of the 24 infants
had longer looking times for the named than for the unnamed parent
(p > .50 by a sign test). The lack of significant differences between the
named and unnamed video occurred in all analyses of the first-look
data (across all the test trials:t[23] = 0.00; in the first half of the test
trials: t[23] = 1.24, p > .20; in the second half of the test trials:
t[23] = –1.55,p > .10).

To confirm that the tendency to look toward the named video
occurred only for infants’ own parents, we combined the proportional
looking-time data from both experiments for an ANOVA of a 2 (group:
own parents vs. unfamiliar parents) × 2 (video: named parent vs.
unnamed parent) × 2 (test item: “mommy” vs. “daddy”) design. The
critical interaction of Group × Video was marginally significant,F(1,
46) = 3.753,p = .059. None of the other interactions or main effects
approached significance. Similarly, the overall number of infants with
longer looking times to the named videos was significantly greater in
Experiment 1 than in Experiment 2,χ2(1, N = 48) = 4.2,p < .05.
Therefore, it appears that 6-month-olds initially attach the words
“mommy” and “daddy” to their own parents, and not to women and
men in general.

GENERAL DISCUSSION

The present findings demonstrate that infants begin to link sound
patterns with meanings at 6 months of age, considerably earlier than
previously thought (Bates, Thal, & Janowsky, 1992; Benedict, 1979;
Huttenlocher, 1974; Oviatt, 1980; Thomas et al., 1981). A critical dif-
ference compared with earlier studies is that the words we used named
salient social figures for the infants. Although it may take several more
months for infants to attach labels more widely to other kinds of
objects in their environment, our findings suggest that infants may
begin to form their lexicons by linking sound patterns to socially sig-
nificant figures, such as their parents.

Recent investigations have shown that early in the second half of
their first year, infants have some prerequisites needed to develop a
lexicon, such as the abilities to segment (Echols et al., 1997; Jusczyk
& Aslin, 1995; Saffran et al., 1996) and encode (Jusczyk & Hohne,
1997) the sound patterns of words. Thus, infants are developing the
capacities necessary for dealing with the sound patterns of words. The
present findings indicate that 6-month-olds are beginning to take the
next critical step in lexical development by linking sound patterns to
specific meanings. Ultimately, the relation between sound patterns and
what they name becomes considerably more abstract and complex
than linking “mommy” and “daddy” to one’s parents. Learners have to
go beyond attaching a name to a specific individual; they must dis-
cover that linguistic labels apply to whole classes of objects. Never-
theless, the general principle that sound patterns can be used to
symbolize meanings may be discovered by first learning to attach
names to specific individuals, such as one’s own parents. The full
extent of 6-month-olds’ abilities to attach labels to other significant

individuals and objects in their environment remains to be determined,
as does the point at which they begin to use labels to stand for classes
of objects.

REFERENCES
Balaban, M.T., & Waxman, S.R. (1997). Do words facilitate object categorization in 9-

month-old infants? Journal of Experimental Child Psychology, 64,3–26.
Bates, E., Thal, D., & Janowsky, J.S. (1992). Early language development and its neural

correlates. In S.J. Segalowitz & I. Rapin (Eds.),Handbook of neuropsychology(Vol.
7, pp. 69–110). New York: Elsevier Science.

Behrend, D.A. (1988). Overextensions in early language comprehension: Evidence from a
signal detection approach. Journal of Child Language, 15,63–75.

174 VOL. 10, NO. 2, MARCH 1999

Fig. 1. Mean proportional looking time (and standard error bars),
adjusted for baseline preference, for the videos of named and unnamed
parents in Experiments 1 and 2. Proportions greater than 1.0 indicate
greater attention to the video in the test period compared with the
baseline period.

Acknowledgments—We thank Thierry Nazzi for help in coding infants’
videotaped responses, Amy Davis for data reduction, and Ann Marie
Jusczyk and Eileen Crowley for recruiting participants. Helpful comments
on earlier drafts were made by Paul Smolensky, Greg Ball, Stew Hulse,
Sven Mattys, David Pisoni, Paul Luce, and Ann Marie Jusczyk. This
research was supported by grants from the National Institute of Child
Health and Human Development and the National Institute of Mental
Health to P.W.J.



PSYCHOLOGICAL SCIENCE

Ruth Tincoff and Peter W. Jusczyk

Benedict, H. (1979). Early lexical development: Comprehension and production. Journal
of Child Language, 6,183–200.

Clark, E.V. (1983). Meanings and concepts. In J.H. Flavell & E.M. Markman (Eds.),Cog-
nitive development(Vol. III, pp. 787–840). New York: Wiley.

Echols, C.H., Crowhurst, M.J., & Childers, J.B. (1997). Perception of rhythmic units in
speech by infants and adults. Journal of Memory and Language, 36,202–225.

Golinkoff, R., Hirsh-Pasek, K., Cauley, K., & Gordon, L. (1987). The eyes have it: Lexi-
cal and syntactic comprehension in a new paradigm. Journal of Child Language, 14,
23–45.

Huttenlocher, J. (1974). The origins of language comprehension. In R.L. Solso (Ed.),The-
ories in cognitive psychology(pp. 331–368). New York: Wiley.

Jusczyk, P.W., & Aslin, R.N. (1995). Infants’ detection of sound patterns of words in flu-
ent speech. Cognitive Psychology, 29,1–23.

Jusczyk, P.W., & Hohne, E.A. (1997). Infants’ memory for spoken words. Science, 277,
1984–1986.

Mandel, D.R. (1996). Names as early lexical candidates: Helpful in language processing?
Unpublished doctoral dissertation, State University of New York, Buffalo.

Mandel, D.R., & Jusczyk, P.W. (1997, April). Infants’ early words: Familiar people and
the changing nature of name representations.Paper presented at the biennial meet-
ing of the Society for Research in Child Development, Washington, DC.

Mandel, D.R., Jusczyk, P.W., & Pisoni, D.B. (1995). Infants’ recognition of the sound pat-
terns of their own names. Psychological Science, 6,315–318.

Mandler, J.M. (1997). Representation. In D. Kuhn & R.S. Siegler (Eds.),Handbook of
child psychology: Vol. 2. Cognition, perception, and language(5th ed., pp.
255–308). New York: Wiley.

Oviatt, S.L. (1980). The emerging ability to comprehend language: An experimental
approach. Child Development, 51,97–106.

Quinn, P.C., & Eimas, P.D. (in press). Perceptual organization and categorization in young
infants. In C. Rovee-Collier & L.P. Lipsitt (Eds.),Advances in infancy research(Vol.
11). Norwood, NJ: Ablex.

Saffran, J.R., Aslin, R.N., & Newport, E.L. (1996). Statistical learning by 8-month-old
infants. Science, 274,1926–1928.

Spelke, E.S., Breinlinger, K., Macomber, J., & Jacobson, K. (1992). Origins of knowledge.
Psychological Review, 99,605–632.

Thomas, D.G., Campos, J.J., Shucard, D.W., Ramsay, D.S., & Shucard, J. (1981). Seman-
tic comprehension in infancy: A signal detection analysis. Child Development, 52,
798–803.

Walker-Andrews, A.S., Bahrick, L.E., Raglioni, S.S., & Diaz, I. (1991). Infants’ bimodal
perception of gender. Ecological Psychology, 3,55–75.

Woodward, A.L., Markman, E.M., & Fitzsimmons, C.M. (1994). Rapid word-learning in
13- and 18-month-olds. Developmental Psychology, 30,553–566.

(RECEIVED 5/13/98; REVISION ACCEPTED9/1/98)

VOL. 10, NO. 2, MARCH 1999 175


