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Phonological systematicity in cross-language obstruent perception: Korean perception of English obstruents in various prosodic locations 1 November 2003 Hanyong Park, Kenneth De Jong, and Sahoko Ichikawa Indiana University [email protected], [email protected], [email protected] 1. Introduction ¾ Two main approaches in multi-lingual perception a. Experimental Approaches: Phonology is composed of segmental categories (e.g. new vs. similar phones) (Flege, 1987; Best & Strange, 1992; Best et al, 2001) b. Formal Approaches: Phonology is composed of properties across categories (e.g. features, prosodic location, constraints) (Lombardi, 2000; Eckman & Iverson, 1994) ¾ Case study: How do Korean acquirers of English perceive English fricatives and stops? a. For experimental approaches: Stops: Korean stops and English stops are similar phones. Fricatives: English /f/, /v/, /6/, and /&/ are new phones. b. For formal approaches: Sample larger number of categories so as to allow generalization across segments to general properties. 2. Methods a. Subjects: 20 Koreans (the length of stay in the U.S.: mean=4.95 months) Controls: 9 Americans (college students at Indiana University) b. Stimuli: labial & coronal stops and fricatives in various prosodic locations {[p], [b], [f], [v], [t], [d], [6], [&]}in CV, V¸CV, VC (nonsense words) e.g. [p] : [pa], [ápa], [ap] [b]: [ba], [ába], [ab] [v]: [va], [áva], [av],… one male native American English speaker three times of repetition: 8 * 3 * 3 = 72 c. Procedures: closed-set perception task d
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3. Stops (similar phones): voicing pattern in different prosodic locations



Fig.1. Stops in initial position.



Fig.2. Stops in final position.
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Fig.3. Stops in medial position.



¾ Discrimination is different in different prosodic locations o Initial position: good discrimination. (little overlap between bars) o Final position: poor discrimination. (some overlap between bars) o Medial position: very poor discrimination and heavily biased into voiced. (complete overlap between bars, and the voiced bar is much longer) o



The bad discrimination in medial context is also true of native listeners, and appears to be due to application of the flapping rule and a similar effect on labial stops.



4. Fricatives (new phones): voicing pattern in different prosodic locations



Fig.4. Fricatives in initial position.



Fig.5. Fricatives in final position.



Fig.6. Fricatives in medial position.



¾ Discrimination is like that for stops o Initial position: good discrimination. (little overlap between bars) o Final position: poor discrimination. (some overlap between bars) ¾ Medial position is different from flapped stops. Discrimination is somewhere between that of initial and final positions. 5. Point1. The voicing on new phones is similar to that of old phones. Or … voicing perception is independent of the difference in [continuant] between old stops and new fricatives. In other words, voicing patterns in stops also generalize to fricatives. ¾ However: result might be due to Koreans having one category for both stops and fricatives. In other words, they hear fricatives as stops, and hence show the same voicing patterns. 6. Stops = Fricatives?



Fig.7. [t]/[6] in initial position



Fig.8. [t]/[6] in final position



Fig.9. [t]/[6] in medial position



¾ In initial and final position, [t] and [6] are clearly different categories. ¾ Medial position again shows the effect of flapping, here Korean listeners hear lenited stops as fricatives.
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7. Point2: So … can we ignore features such as voicing and prosodic location when considering the acquisition of a new contrast in [continuant]? ¾ NO. ¾ The process of acquiring a new contrast in the feature [continuant] is affected by 1) voicing, 2) prosodic location, and 3) place of articulation. 8. Voicing effect



Fig.10. [p]/[f] in initial position



Fig.11. [b]/[v] in initial position



¾ Discrimination of voiceless /f/ and /p/ is good, discrimination of voiced /b/ and /v/ is poor. ¾ Whether a new category in [continuant] is formed depends on voicing 9. Prosody effect



Fig.12.[b]/[v] in initial position



Fig.13. [b]/[v] in final position



Fig.14. [b]/[v] in medial position



¾ In voiced consonants, whether stimuli tend to get called stops or fricatives is governed by prosodic location o Initial -> almost always stops o Final -> usually stops o Medial -> sometimes stops, sometimes fricatives 10. Place of articulation effect



Fig.15. [d]/[&] in initial position



Fig.16. [d]/[&] in final position
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Fig.17. [d]/[&] in medial position



¾ Prosodic pattern is also found with coronals as well o Initial -> sometimes stops, sometimes fricatives o Final -> usually fricatives o Medial -> almost always fricatives ¾ Similarly whether stimuli tend to get called stops or fricatives is governed by place of articulation. o Coronals tend to be labeled as fricatives. o Labials tend to be labeled as stops. (Compare Figures 12 – 14 with Figures 15 – 17) 11. Conclusions ¾ Point1: Features generalize to new phones once formed. ¾ Point2: Features interact in the process of forming new perception categories. ¾ General Point: To understand the acquisition of second language categories, one must a) do experimental work, but also b) examine enough of the phonological system to make generalizations about the system as a whole.



References Best, C.T., McRoberts, G.W., & Goodell, E. (2001). Discrimination of non-native consonant contrast varying in perceptual assimilation to the listener’s native phonological system. Journal of the Acoustic Society of America, 109(2), 775-794. Best, C.T. & W. Strange (1992). Effects of phonological and phonetic factors on crosslanguage perception of approximants. Journal of Phonetics, 20: 305-330. Eckman, F. and G. Iverson (1994). Pronunciation difficulties in ESL: Coda consonants in English Interlanguage. In M. Yavas (Ed.), First and Second Language Phonology (pp.251-265). San Diego, CA: Singular. Flege, J.E. (1987). The production of new and similar phones in a foreign language: Evidence for the effect of equivalence classification. Journal of Phonetics, 15: 47-65. Lombardi, L. (2002). Second language data and constraints on Manner: explaining substitutions for the English interdentals. Rutgers Optimality Archive. Retrieved 15 Dec. 2000 from the World Wide Web: http://www.webslingerz.com/cgibin/oa_show.cgi?paper=418-09100.
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