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Background

 It is well documented that aspects of social identity (gender, age, socioeconomic status, geographic region) are reflected in the ways people speak (Labov 1972, and others).  Relatively less is known
about how and when these differences are acquired, other than that some aspects of variation are acquired relatively early.

 This study focuses on phonetic variation related to gender.  Not all gender variation in speech is attributable to physical differences alone (Docherty & Foulkes 1999, and others) and emerges well in
advance of anatomic sex differentiation in the vocal mechanism (Perry et al., 2001).  Gender-related variation must be learned, to some degree, perhaps through selective attention to and emulation of
same-sex models in the ambient language.  If this conjecture is true, then we should find evidence of this in a laboratory novel-language learning task in which the input reflects different sex-related
pronunciation patterns.

 This project examined whether people selectively emulate phonetic variants produced by people of their same biological sex in a novel-sound learning task.  An ancillary purpose was to examine
whether the tendency to emulate the same biological sex was stronger in individuals who had a greater propensity to imitate fine phonetic detail spontaneously (as has been shown previously by
Goldinger, 1998).  To investigate this, we carried out two related experiments…

Experiment 1:  Novel Sound Learning

 Goal: To examine whether people selectively learn new phonetic variants in a novel
language produced by people who share their biological sex.

 12 CVC non-words were created and associated with 12 novel objects. These words were
recorded by two phonetically trained speakers (one woman, one man).  Sounds were chosen
because of their low likelihood to be assimilated to known English sounds.

– 6 start with sound A: [ɬ] or [tɬ]
– 6 start with Sound B: [x] or [ɣ]

 40 talkers: all native speakers of North American English, between 18 and 45 years old, and with
no history of speech, language or hearing disorders.

 Experimental design:

 Learning phases involved passive exposure to a paring of an object and a variant.  Test phases
involved confrontation naming.

 Talkers were divided into 4 groups of 10; each group heard a different combination of sex-
biased variation and random variation.

 Counterbalancing scheme:

 Talkers’ responses were carefully transcribed by phonetically trained coders blind to the
experimental condition.

Experiment 2:  Spontaneous Phonetic Imitation Ability

 Goal: Measure the extent to which the talkers in Experiment 1 spontaneously imitate
fine phonetic detail in others’ speech, in order to assess whether variation in the extent to
which people learn sex-specific variants relates to their ability to imitate fine phonetic
detail.

 Stimuli for Experiment 2 came from talkers of Experiment 1 in the Intermediate task.
– Subjects read a list of 30 common English words (=Reading words).

– After a distracter task, they were asked to repeat each of the 30 words after another person said them over the headphones
(=Repeating words).

– These two tasks were separated by one in which individuals self-reported vocabulary knowledge (Frisch, this conference)

 A new group of 40 subjects listened to triplets of Reading words, Repeating words, and Stimulus
words (those words that subjects in Experiment 1 heard over headphones before repeating).

 The Stimulus word was always in the middle, and the Reading and Repeating words were
counterbalanced between first and third position.

 Subjects were not told that one word was a Reading and one was a Repeating.  They were simply
asked to chose whether the first or third word in the triplet sounded more like the second word.

The proportion of times the talkers’ (from Experiment 1) Repeating words were rated to sound
more like the stimulus was used as an index of the propensity to imitate fine phonetic detail.
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Experiment 1  Results

 No evidence was found that talkers preferentially imitate the variant produced by a person
sharing their biological sex.

 Both women and men tended to produce more approximations of the onsets [tɬ] and [x] over
their respective variants, [ɬ] and [ɣ], perhaps reflecting perceptual salience (of [tɬ]) or articulatory
ease (of [x]).

 Women and men were more likely to attempt to produce [ɬ] when presented with sex-biased
variation (biased either for or against production of [ɬ]).

 Men were much more likely to produce [tɬ] when presented with random variation, than when
biased for producing [tɬ].

Less definitive conclusions can be made about the [x] - [ɣ] data than the [tɬ] -  [ɬ] data because
we could not achieve high inter-transcriber agreement for [x] - [ɣ].

Male-biased [tɬ]

Conclusions and Future Directions

 The relationship between sex stratification and novel-sound learning is more complex than our
hypothesis would suggest. We can conclude from the above data that women and men are
sensitive to sex-biased differences when acquiring novel sounds, but that they don’t imitate it.

 By pairing phonetic variants with sex, we may have made the variation easier to process, thus
allowing the talkers to attempt the more challenging variants [ɬ] and [ɣ].

 The articulatory ease and perceptual salience of the different variants ([tɬ] versus [ɬ], [x] versus
[ɣ]) appear to have influenced the results far more strongly than sex stratification in the input.
Future research should examine sex-specific learning with variants that are better matched for
these variables.

 Our ongoing analysis of these data examines novel-sound productions and phonetic imitations
in greater detail using acoustic measures.  Our next study on this topic removes this constraint by
examining whether listeners learn the association between sex and phonetic variant in a
perception-only task.

Experiment 2  Results

 Using the binomial probability formula, it was determined that 0.55 or more of talkers’
repetitions had to be judged as similar to the middle (Stimulus) word for us to conclude that the
talker was reliably imitating phonetic detail.  Only 15 of the 40 talkers met this criterion, and 2
talkers’ readings were reliability rated to sound like the stimulus word.

– This fails to replicate previous findings of Goldinger (1998); however, Goldinger’s ABX tasks were blocked by talker, while
ours were mixed.  Moreover, Goldinger using stimuli that included both one- and two-syllable words, while our stimuli
included only one-syllable low-frequency words, none of which overlapped with Goldinger’s stimuli.
– This finding suggests that listeners’ ability to detect fine phonetic imitation is strongly task dependent.

 ABX imitation scores were not correlated with any summary measures of novel-sound
production.

 We can conclude that the propensity to learn sex-specific variants is not mediated by general
propensity to spontaneously imitate phonetic detail.

 Average self-reported vocabulary familiarity was also uncorrelated with performance on the
novel-sound learning task.

Acknowledgments
We generously acknowledge Julie JohnsonJulie Johnson for her work on this project.  Additional assistance was given by Alysse ZittnanAlysse Zittnan, Evan Evan FiggFigg, AbigailAbigail
AshendenAshenden, Ellen Ellen LucastLucast, and Mark Mark WicklundWicklund.

These data were collected with support from a McKnight Presidential Fellowship to the second author, and by the College of Liberal Arts at the University
of Minnesota.  Travel funds to the first author were provided by the National Science Foundation.

References
Docherty, G. & Foulkes, P. (1999). Sociophonetic variation in ‘glottals’ in Newcastle English. Proceedings of the XIVth International

Congress of Phonetic Sciences, 1037-1040. University of California, Berkeley.

Goldinger, S. (1998).  Echoes of echoes? An episodic theory of lexical access. Psychological Review 105:251-279.

Labov, W. (1972). Sociolinguistic patterns. Univ. of Pennsylvania Press.

Perry, T., Ohde, R., and Ashmead, D. (2001). The acoustic bases for gender identification from children’s voices. 
JASA 109:2988-2998.

Reading-Stimulus-Repeating or Repeating-Stimulus-Reading


