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Nittrouer [J. Acoust. Soc. Am110, 1598—-16052001)] raised several serious concerns with the
so-called Universal Theory of phonetic category development that she characterized as the accepted
wisdom in the field of infant speech perception. She then presented data from infants and children
that were claimed to be inconsistent with Universal Theory and led her to question the entire notion
of phonetic categories. Here we argue that Nittrouer not only misrepresented Universal Theory, but
also provided no data to refute either this theory or the existence of phonetic categorigf02©
Acoustical Society of America[DOI: 10.1121/1.1501904

PACS numbers: 43.71.An, 43.71.Ft, 43.71.HRK]

The study of infant speech perception was initiated inand Pisoni(1980 in which speech discrimination by infants
1971 by the publication of Eimast al’s seminal paper on was accounted for largely by a general auditory rather than a
young infants’ discrimination of voicing differences in syn- phonetic mechanism. Consistent with the results of animal
thetic consonant-vowel syllables varying in voice-onset-timeexperiments, this perspective proposed that young infants
(VOT). Since 1971, dozens of experiments have confirmedvere able to discriminate speech contrasts without recourse
the initial observation that discrimination of the acoustic cor-to a phonetic level of analysis by using general auditory
relates of consonant contrasts is discontinuous. That is, né@echanisms that were categorical in nature and independent
all physically equal steps along synthetic speech continua ar@f experience with any native languaghe role that expe-
equally easy or difficult for infants to discriminate. Rather, fience with a native language played in speech perception
depending on the regions in which they fall, some steps ar@/@s characterized by one of four mechanism)
difficult to discriminate, much like the chance levels of per-maturation—a gradual unfolding that was uninfluenced by
formance obtained from adults for within-category differ- €xperience(b) induction—an unfolding that required spe-
ences, whereas other steps are relatively easy to discriminafdfic experiences,(c) attunement—discriminative abilities

much like between-category performance obtained fromihat were partially present prior to the onset of experience
adults. and then shaped by that experience,(dr maintenance—

The initial account of these findings suggested that indiscriminative abilities that were fully mature at the onset of

fants process speech with mechanisms that are both innaf&Perience and were maintained or lost depending on the
and specifically linguistic. However, since 1971 there hadresence or absence of that experience. It is this last mecha-

been considerable debate in the literature about the propgllsm that Aslin and Pisoni described as a Universal Theory

level of analysis to invoke to account for infants’ discrimi- of the_ development of SPEECh perception.
nation of speech signals. phonemicaccount, initially at- Nittrouer (2002 provides several challenges to what she

tractive because infants’ putative category boundaries close ams ?re the major ten_ets of U niversal Theory. Flrs_t, she
. : . tates, “Those early studies of infant speech perception led
matched those of their native language environment, wa;

swiftly shown to be untenable by experiments revealing tha N the widely accepted view that infants are born with sensi-

. L ivities to phonetic boundaries for all languades., the uni-
(8 many non-native speech contrasts were discriminable b, i . .
. S ersal set’ (p. 1598. She then cites apparently contradic-
infants, (b) adults were often unable to discrimindt& had ) . ;
o ) . tory findings from several studies of infants. One study
reduced sensitivity jothese non-native contrasts, afwl in- . e
; . . Holmberg et al, 1977 found that infants have difficulty
fants’ category boundaries did not always correspond to adu

. . iscriminating a fricative contrast, while another study
values in the native language. Moreover, many of the Samﬁ_asky etal, 1975 found that infants from a Spanish-

discontinuities in speech discrimination observed in infantsSpeaking environment failed to discriminate a VOT contrast

\iv;re allggsprssﬁlm 'E Sogguminggg'q]aghl .andd M|ger, that is used in Spanish but succeeded in discriminating non-
h5’ /o, v anf a (:]n, ’ ,Q , ;tmg oubton  ative VOT contrasts that are relevant in English and Thai.

a phoneticaccount of Speec sound discrimination. ) Nittrouer concludes, “In spite of these seemingly contradic-

One result of this initial wave of follow-ups to the Eimas y,y findings, however, the notion of innate phonetic bound-

etal. (1971 study was a perspective summarized by Asliniag has persisted’p. 1599.

Ironically, Nittrouer (2001 cites the very results that

dElectronic mail: aslin@cvs.rochester.edu Aslin and Pisoni(1980 used in support of Universal Theory.
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The fact that infants in the Laskgt al. (1975 study dis- mechanism accounting for newborn sensitivities as one of
criminated the English and Thai boundaries but not the Sparfprobabilistic epigenesis,” whereas Jusczyk and Bertoncini
ish boundary, as well as evidence from Stre¢il€¥76 that (1988 describe it as one of “innately guided learning.”
infants from a Kikuyu environment discriminated the En- Much of the current research is focused on identifying pre-
glish boundary that is not used by Kikuyu adults, led Aslin cisely what the early biases and experiential mechanisms are
and Pisoni to posit that these discriminations weat the  that bring about both initial discrimination performance and
result of a phonetic level of analysis. Rather, these datssubsequent change, from Jusczyk’s WRAPSA mdiieb3
along with the results from animal experiments that showedo Kuhl's (1991 Perceptual Magnet Model to Mayt al’s
similar VOT boundaries, were taken as evidence for a genf2002 and Anderson and Morgan(@002 demonstrations of
eral auditory-based form of categorical perception in youngnfants’ abilities to use statistical information to alter cat-
infants. While Nittrouer summarizes this account of speeclegory structure and to acquire auditory equivalence classes
categories, she states, “These variations, however, fail tgKuhl, 1983. In short, Nittrouer’s straw man has no clothes.
contradict the basic tenets of the universal thedqp."1599. The second challenge offered by Nittro2007) is that
Missing from Nittrouer’s(2001) summary of Universal infants are much worse at speech sound discrimination than
Theory was how Aslin and Pisoif1980 placed this theory one would expect from a reading of the previous literature.
in context: “It is important to note here that we am®t  The irony here is that she claims on several occasions
claiming that only one of these classes of theofldsiver-  cluding in the abstragtthat her “results did not differ from
sal, Attunement, Perceptual Learn]ngill uniquely account those reported by otherg.”Nevertheless, she states that
for the development ddll speech contrasts. Rather, it may be “Overall these results fail to provide support for claims that
the case that some hybrid of the theories provides the besiniversal phonetic boundaries are in place at birth. It is em-
description of the development of specific classes of speeclphasized that the findings of this study do not really differ
sound discrimination. In fact, this view of parallel develop- from those of others: success rates are similar across studies.
mental processes appears to be supported by current empivihat differs is the willingness of authors to use the results to
cal findings” (pp. 79—-80. Aslin and Pisoni go on to state, support claims of innate phonetic boundarieg®. 1603.
“The evidence on the development of voicing perceptionWhat leads Nittrouer to a different conclusion?
therefore appears to provide good support fordtianement Her primary evidence for rejecting the notion of innate
theory” (p. 84 [emphasis addddnot the Universal Theory. phonetic boundaries, setting aside the aforementioned argu-
Finally, Aslin and Pisoni make their position clear: “From ments by some of us that these categories are not initially
this brief summary of the perception of voicing contrasts inphoneticper se is that not all infants succeed in discriminat-
stop consonants, fricatives, vowels, and liquids, it should béng them. That is, Nittrouer apparently believes that universal
apparent that the major roles of early experience that weneans “in all cases” and “for all infants.” Both of these
outlined earlier cannot be uniformly invoked to account forcriteria are misguided. First, we have already made the argu-
the development of the abilities needed to discrimirgte ment that Nittrouer incorrectly ascribed Universal Theory to
speech contrasts found in spoken language”88. all speech contrasts, which was never the claim of this theory
Nittrouer’s (2001) incomplete and misleading summary since it was proposed in 1980. Thus, the fact that some
of Aslin and Pisoni's(1980 model of infant speech percep- speech contrasts are easier to discriminate than others simply
tion is mirrored in her treatment of more recent models, mostannot be used as an argument against Universal Theory,
notably that of Bes{1994), which outlines several different particularly since there are obvious differences in the acous-
ways in which classes of speech sounds are affdctedot)  tic salience of different speech contrasts. Nittrouer argues
by early experience via a process of perceptual assimilatiorihat “success rates differed across contragis”1603 and
Although Best did not adopt the term Universal Theory inthat “If procedures accounted for a large proportion of vari-
her model, a mechanism analogous to maintenance is embeaice in success rates, we would have expected those rates to
ded, in part, in her conceptualization. Similarly, Werker andbe similar across contrastgp. 1603. But that statement
Tees(1984), who provided the first time-course data for the flies in the face of compelling evidence that performance
change in discriminative performance between 6 and l1Zaries with simple acoustic parametéesg., changes in tone
months of age for two non-native consonant contrasts, madeequency in the conditioned headturning paradig@.g.,
it clear that this mechanism of age-related change was nddIsho, 1984; Sinnott and Aslin, 1985This finding that
“loss” per se(Werker, 1995, likely occurred through the some distinctions are more difficult than others holds across
application of more general learning mechanisiinglonde  a variety of methodologies in addition to conditioned head-
and Werker, 1995 and was not applicable to all phonetic turning. These include visual habituation, heart rate decelera-
contrastysee also Bestt al, 1988; Polka and Bohn, 1986 tion, and mismatch negativityMMN) in the event related
Moreover, other more recent treatments of the effects opotential(ERP recorded from scalp electrodes. Yet, impor-
early experience on speech perception by infaislin tantly, in all of these tasks infants consistently perform better
et al,, 1998; Jusczyk, 1997; Werker and Tees, 1)99@vide  on between- than on within-category differenébsller and
a much more nuanced view than the one ascribed by NitMorse, 1976; Best, 1994; Dehaene-Lambertz and Baillet,
trouer (2001) under the guise of Universal Theory. Indeed, 1998. In addition to differences in discrimination, infants
there is likely no one today who would describe the sensiare better able to categorize some stimuli than others. At 6—8
tivities shown by the newborn infant as straightforwardly months of age they treat multiple instances from within a
“innate.” Werker and Tees(1992, 1999 characterize the dental category as equivalent, and as different from multiple
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instances from a retroflex category, whereas they fail to cateategorical” view of speech perception. In fact, there are no
egorize instances that span the dental/retroflex categomgbeling data at all from infants to complement their discon-
boundary(Werker and Lalonde, 1988lt is this relative pat- tinuous discrimination data. Thus, at best, the infant litera-
tern of performance, rather than absolute levels of discrimture supports a weak view of categorical perception. Interest-
inability, which is important. ingly, the adult literature supports a similar view, with
Second, no technique used to assess any aspect of infaaction time (Pisoni and Tash, 1974 goodness ratings
performance succeeds in obtaining precisely the same datMliller, 1994), and same-different judgmen{€arneyet al,
from the same infants upon repeated testing. Infants are nd-977 supporting a less definitive view of categorical percep-
toriously difficult to test. We cannot directly instruct infants tion than originally attributed to Libermaet al. (1967). But
on the nature of experimental tasks, and their short attentionf course this does not imply, as suggested by Nittrouer, that
spans preclude gradual shaping of desired behaviors. RathéPerhaps we should not even be asking if infants have well-
at best, procedures can be set up to maximize the likelihootbrmed phonetic categories, separated by boundaries, but
that most infants will be sufficiently engaged in the task atrather if any language users do. In other words, the very
hand to form approximately correct inductions about its naconcept of categories, and even more so of boundaries, needs
ture most of the time. Thus, one has to work very hard td0 be reconsidered{p. 1604. Clearly, there is an interpre-
establish optimal conditions to obtain even adequate perfottive agenda here that goes well beyond the infant data that
mance. Nittrouer’s placement of infants in a car seat or highNittrouer reports and compares to the existing infant data in
chair alters the typical context in which testing is conductedthe literature: “we have no evidence that boundaries exist in
in the conditioned headturning procedure and could easiljhe natural world, or any account of how or why they might
result in suboptimal performance. Similarly, use of a veryhave evolved by natural selection. To extend to them any
few test trials sets a strict standard that only a few infantsdegree of psychological reality is unsupportable, and delete-
even under optimal conditions, will meet. For example, Nit-rious to efforts to understand how phonetic structure is in-
trouer used a fixed criterion of 8 out of 10 correct response§eed instantiated and retrieved from the speech sigfmal”
to change trials as a threshold for concluding that infantst604. One can only imagine what Nittrouer believes is a
discriminated a specific speech contrast. She notes thatfficient replacement for the notion of speech categories
Werker’s lab has used this same criterion in the past. Howtand their logically necessary boundajissice she offers no
ever, with the exception of Werker and Te@984, where ~ such account.
the criterion was 8 out of 10 responses to change trials only, N summary, Nittrouex2001) has provided a naive and
Werker’s lab has more typically used a floating criterion ofincomplete view of Universal Theory and of categorical per-
correct responses to both change and control trials within §€Ption. She used methods commonly employed in the infant
total of 25 trials. Thus, Nittrouer's criterion for successful SPeech perception literature, though in a strikingly sub-
discrimination is considerably more stringent than that ofoPtimal manner. As a result, her findings on speech dis-
Werker and other researchers in the field who use the condffimination are at the low end of those reported previously.
tioned headturning technique. T'his combin'ation of factors—weak data' and an ideglized
As a result of her experiments with infants, Nittrouer View of Universal Theory and categorical perception—
(2001 expresses surprise that only 65% of her subjects dised her to c_onclude that infants have no phonetic catego_rles
criminated the vowel contrasts and only 35% discriminatec®’ Poundaries between them. We believe these conclusions
the consonant contrasts. But why should we expect all in@'€ Misleading and do not fairly represent the current think-
fants to “pass” a test of discrimination, particularly with her Ing in the field of infant speech perception. While we may
testing setup and performance criterion? Surely an inatterfliS2gree about some of the subtle aspects of infant speech

tive adult would show less than perfect performance on amperception, Nittrouer’s article throws the entire “baby” out

task, and infants are not immune from such lapses of atteVith @ very muddied perspective on the “bath water.” As

tion and motivation. Nittrouer argues that these task variSuch. Nittrouer's challenge to the field of infant speech per-

ables should be independent of the difficulty of the speecifePtion fails to measure up.
contrast. But that argument is simply not compelling: surely

. . 1
one would expect performance to vary with task difficulty Other past accounts, such as that of Werker and R§82, proposed
three separate patterns: one corresponding to general auditory sensitivities,

even if_ there are generalltaSk variab@esg., criterion eﬁecﬁs one to language-general phonetic differences, and one to language-specific
operating to reduce optimal performance. These issues areeaning-based phonemic differences.

. . 2 . ; . ’
moot, however, because Nittrouer claims that her data are ndf] fact, the studies that Nittrouer cites as comparisons tested 2-month-olds

. . . in habituation procedures, rather than 6- to 14-month-olds with conditioned
that different from what others have reported in the IIterature'headturning. As discussed below, Nittrouer adopts an excessively stringent

Why then does she come to such a different conclusion abougiterion; as might be expected, the proportion of subjects failing to reach

innate phonetic categories? criterion in Nittrouer’s study was much higher than that of other studies

A key difference between Nittrouer’s interpretation of testing infants of the same age with the same technigug, Morgan,

. . . 1994; Werker and Tees, 1984
her data and that of others in the field is that she holds an
idealized view of categorical perception. This view posits
that labeling functions have sharp category boundaries anghderson, J. L., and Morgan, J. [2002. “A statistical basis for speech
that Within-category discrimination is at chance while sound discrimination,” poster presentation at the International Conference
ST - . on Infant Studies, Toronto, Canada.

between-category discrimination is at ceiling. The problem isxgjin R. N., and Pisoni, D. B(1980. “Some developmental processes

that no data from infants have ever supported such a “strictly in speech perception,” i€hild Phonology, Vol. 2, Perceptiordited by
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