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Infants aged 4–6 months discriminate the fine phonetic differences that distinguish syllables in both their native and unfamiliar
languages1–3, but by 10–12 months their perceptual sensitivities
are reorganized so that they discriminate only the phonetic
variations that are used to distinguish meaning in their native
language12. It would seem, then, that infants apply their well honed
phonetic sensitivities as they advance and begin to associate words
with objects, but the question of how speech perception sensitivities are used in early word learning has not yet been answered.
Here we use a recently developed technique to show that when
they are required to pair words with objects, infants of 14 months
fail to use the fine phonetic detail they detect in syllable discrimination tasks. In contrast, infants of 8 months—who are not yet
readily learning words—successfully discriminate phonetic detail
in the same task in which infants aged 14 months fail. Taken
together, these results suggest a second reorganization in infants’s
use of phonetic detail as they move from listening to syllables to
learning words.
To examine the phonetic information used by infants in early
word learning, we used a recently developed procedure in which
infants are first taught word–object pairings, and then tested on
their ability to detect a change in either the word, the object, or both
the word and object (J.F.W., L. B. Cohen, V. L. Lloyd, M. Casasola
and C.L.S., manuscript in preparation). Using this procedure, it has
been shown that when two-word–object pairings are used, infants
aged 14 months, but not younger, are able to associate the dissimilar-sounding nonsense words with their referents (for example,
infants learn object A is called ‘‘lif ’’ and object B is called ‘‘neem’’)
(J.F.W. et al., manuscript in preparation). This may be because
younger infants can only easily learn and understand new words
under conditions that provide rich contextual support4,5.
To determine whether infants can use their speech-perception
skills when first learning word–object associations, we tested 14month-old infants in this procedure using phonetically similar
nonsense words. If infants are using their fine phonetic discrimination skills, we would expect them to have no trouble learning two
words that sound similar. In the first experiment, infants were
presented with label A paired with object A and label B paired with
object B (or vice versa, with order counterbalanced across infants).
The two nonsense labels, ‘‘bih’’ and ‘‘dih’’, were phonetically similar
differing in only the place of articulation of the initial consonant.
The two brightly coloured moving objects were created from
modelling clay and matched for overall visual salience. The visual
objects were presented on a monitor situated directly in front of the
infant and the words were presented over a loudspeaker located
below the monitor. During the habituation phase, the two word–
object pairs were repeated in random order until the infant became
familiarized to the pairings, as indicated by a criterial decline in
looking time. Following habituation, two test trials were presented:
one trial involved the same word–object combination (‘same’ trial)
and the other involved the same words and objects, but a switch in
the word–object pairing (‘switch’ trial) (Fig. 1).
We tested sixty-four 14-month-old infants (mean age, 14 months
16 days; range, 14 months 1 day to 14 months 29 days). Successful
discrimination of the fine phonetic detail distinguishing these two
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nonsense words would be revealed by infants noticing the switch
in pairing and looking longer to the ‘switch’ trial than to the
‘same’ trial. A t-test revealed no significant difference in looking
time [tð63Þ ¼ 0:916; NS] (M same ¼ 6:125 s, SD ¼ 3:278; M switch ¼
6:584 s, SD ¼ 3:775) (Fig. 2). Infants taught these minimally
different words did not appear to notice the switch in word–
object pairing.
In the second experiment, we investigated why infants fail to learn
phonetically similar words. We tested infants on an even easier,
single-word–object association task. We have shown that when the
task is simplified to a single-word–object pairing, even much
younger infants (8 months) can perform successfully (J.F.W. et al.,
manuscript in preparation). This may be because the single-word–
object association task is passable in two ways: infants who are
readily able to link a word with an object may pass the task as a
word-learning task, whereas infants who are not yet pairing the
word and the object together can pass the task as a simple sounddiscrimination task.
We tested sixteen 14-month-old infants (mean age, 14 months 12
days; range, 14 months 3 days to 14 months 30 days) and sixteen 8month-old infants (mean age, 8 months 18 days; range, 8 months 4
days to 9 months 2 days). The same words and visual stimuli were
used as in experiment 1, but infants were presented with only a
single pair (for example, they were taught object A called ‘‘bih’’ and
then tested with object A still called ‘‘bih’’ as the ‘same’ trial, and
object A called ‘‘dih’’ as the ‘switch’ trial) (Fig. 1). When tested with
these minimally different words even in this simplified procedure,
infants of 14 months did not notice the switch in the word–object
pairing. There was no significant difference in looking time to the
‘same’ trial as compared to the ‘switch’ trial [tð15Þ ¼ 0:242; NS]
(M same ¼ 7:120 s, SD ¼ 2:979; M switch ¼ 6:888 s, SD ¼ 2:965).
However, infants of 8 months did notice the switch in word, and
looked significantly longer during the ‘switch’ trial than during
the ‘same’ trial [tð15Þ ¼ 2:225, P , 0:05] (M same ¼ 6:350 s, SD ¼
3:021; M switch ¼ 8:198 s, SD ¼ 2:592) (Fig. 2). These results indicate
that the task is different for infants of 8 and 14 months of age: they
suggest that for infants of 14 months, the single word–object
association task does involve word learning, and that under these
circumstances, the difference between ‘‘bih’’ and ‘‘dih’’ is not
noticed. For infants of 8 months, this may be a simple sounddiscrimination task, and the difference between ‘‘bih’’ and ‘‘dih’’ is
easily detected.
To ensure that infants of 14 months are able to perform successfully

Figure 1 Diagrammatic representations of experiments 1–4.
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in this single word–object association task, we did a control
experiment using the phonetically dissimilar words that have
previously been used in the two-word–object association task
(J.F.W. et al., in preparation) and using the visual objects we had
chosen for this series of experiments. The procedure we used in
experiment 3 was identical to that used in experiment 2, except that
we used the phonetically dissimilar stimuli ‘‘lif ’’ and ‘‘neem’’ as the
object labels (Fig. 1). Sixteen 14-month-old infants (mean age, 14
months 6 days; range, 13 months 25 days to 14 months 29 days)
completed this experiment. Infants clearly discriminated between
the two labels [tð15Þ ¼ 5:412, P , 0:0001] (M same ¼ 7:984 s,
SD ¼ 2:769; M switch ¼ 12:428 s, SD ¼ 2:294) (Fig. 2). This result
confirms that the difficulty experienced by 14-month-old infants in
experiment 2 was due to the phonetic similarity of the labels used
and not to other task factors.
The results from experiments 1–3 indicate that there is a
difference in the phonetic detail used in word-learning versus
speech-perception tasks, but the possibility also exists that infants
of 14 months can simply no longer make the fine phonetic
discriminations they demonstrated when younger. To eliminate
this possibility, we did one further experiment with infants aged
14 months. We made the task one of simple speech discrimination
by pairing the presentation of the words with a visual display that is
unlikely to foster naming. We paired the word with the presentation
of a checkerboard pattern on the TV monitor. There is considerable
evidence that an unbounded stationary display like a checkerboard
is unlikely to be perceived as an object by an infant6, and is thus less
likely to be labelled7. All other aspects of the procedure were
identical to those used in the previous experiment.
In this final study (experiment 4), sixteen 14-month-old infants
(mean age, 14 months 20 days; range, 14 months 13 days to 14
months 28 days) were shown a checkerboard pattern paired with
either the syllable ‘‘bih’’ or the syllable ‘‘dih’’ (Fig. 1). Under these
testing conditions, infants of 14 months showed robust evidence
of discriminating ‘‘bih’’ from ‘‘dih’’ [tð15Þ ¼ 3:691, P , 0:05]
(M same ¼ 5:005 s, SD ¼ 3:491; M switch ¼ 7:116 s, SD ¼ 2:959) (Fig.
2). This finding eliminates the possibility that infants of 14 months
can no longer make fine phonetic discriminations. Instead, it
presents compelling evidence that it is only when infants are
attempting to learn the meaning of words that they fail to attend
to the fine phonetic information.
Taken together, the results of these four experiments provide
convincing evidence that infants use different information in wordlearning than in speech-perception tasks. When listening for mean-

ing (experiments 1 and 2), infants of 14 months fail to detect the
same phonetic detail that they can easily detect in a simple syllable
discrimination task (experiment 4). Infants of 8 months may be able
to pass the single-word–object association task used in experiment
2 because they are not mapping the sound onto meaning.
Inattention to phonetic detail may be beneficial to the child who
is at the cusp of word learning. The task of linking words with
objects is computationally more demanding than just listening to
words as sounds. Thus, to be successful at this task, it may be
necessary to limit the amount of detail, just as it is in other aspects of
perceptual8 and linguistic9 development. At an older age, when word
learning is no longer difficult, we would expect fine phonetic detail
again to be accessed. By 3 years of age, English-learning children can
distinguish most similar sounding words10. But at 14 months,
limited phonetic information is all that is needed to avoid confusing
a new word with the few words in the infants’ lexicon11.
The underlying pattern suggested by these results may be considered as another example of functional reorganization3. The
decrease in the amount of detail used by infants as they move
from speech perception to word learning is analogous to the earlier
decline in infants’ ability to discriminate non-native phones12. In
both cases, a decline rather than an increase in performance is
evidence of a developmental progression. We believe that this type
of functional reorganization is a necessary and ubiquitous aspect of
development. Being aware of and understanding functional reorganizations may help us to resolve some of the puzzles of early
M
development.
.........................................................................................................................

Methods

The infant sat on the parent’s lap facing the video screen. To prevent any biasing
influence from seeing or hearing the display, parents wore a hat with a visor and
a cloth blind and listened to female vocal music over headphones. The
experimenter initiated trials when the infant visually fixated on a flashing red
light in the centre of the monitor. The experimenter was seated in an adjoining
control room, and recorded each infant’s looking time on-line on a closed
circuit TV system. The experimenter was unaware of the auditory stimulus
being presented to the infant. Reliability coding conducted on 25% of the
infants yielded reliability coefficients for each group of .0.90. Across all four
experiments, infants were excluded if they started to fuss during the experiment
(n ¼ 32), if they were not visible for on-line recording or filming (n ¼ 13), if
parents interfered during testing (n ¼ 9), if the infant did not habituate
(n ¼ 1), if there was equipment failure (n ¼ 2), or if infants did not look
during one of the test trials (n ¼ 1).
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Figure 2 Results showing the conditions under which infants show significant
recovery on the ‘switch’ trials. Graphs show mean looking times on the ‘same’
and ‘switch’ trials, with standard error bars.
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