
Discussion:

EA heritage speakers have not been shown to significantly differentiate plain and emphatic consonants with greater pharyngealization on the following vowel than their non-
heritage counterparts  the heritage speakers appear to have adequately mastered the production contrast

The low vowel range for EA heritage speakers is generally shifted back, perhaps indicating a slight vowel space shift  (though heritage  [ɑ] may have a wider categorical range)

 the average American English low vowel /a/ tends to be more central , suggesting the heritage group is moving the Arabic vowel back to compensate

Future Research:

Gender comparisons are warranted in addition to that of heritage vs. non-heritage since pharyngealization has been shown to behave differently by gender between varieties 
(Kahn, 1975; Al-Masri & Jongman, 2004)

Adjusting measurement techniques

– Direct measurement of fricatives could eliminate environmental contaminants (neighboring consonants)

– Place of articulation is a potential factor - F2 lowering could potentially be more extreme between the dentals (MSA) /ð/ and /ðˤ/ than the alveolars (EA) /z/ 
and /zˤ/
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Research Question:
•Do heritage Egyptian Arabic (EA) speakers exhibit the same degree of pharyngealization as non-heritage speakers in the production of the vowel following emphatic coronal 
fricatives?

Background:
•Heritage speakers (Kagan & Dillon, 2008): 

•Early  acquisition of L2
•L2 dominant  - diminished use of L1

•Production differs for heritage and non-heritage speakers – Age of acquisition is a factor
•Heritage Mandarin (English L2) speakers produced more of a difference between alveolar and palatal fricatives than did non-heritage speakers in both place of 
articulation and peak amplitude frequency (Chang et al, to appear)
•Quichua-Spanish bilinguals showed less native vowel production of L1 corresponding to age of acquisition of L2 – The L1 Quichua vowels were all produced higher 
once L2 Spanish was acquired (Guion, 2003)
•Italian-English bilinguals showed exaggeration of mid vowel production correlated with age of acquisition and usage (Flege et al, 2003)
•Armenian-English bilinguals more closely approximated English / i/, /ɛ/, and /a/ with earlier, dominant L2 usage (Godson, 2004)

•Earlier contact with English promotes greater differentiation or exaggeration in heritage speakers
 Heritage EA speakers should exhibit a greater effect of L2 English on their Arabic than non-heritage L1 EA speakers
 Lack of a plain-emphatic contrast in English may increase pharyngealization in heritage EA speech in order to maintain distinct Arabic and English low back vowels

Subjects:
•12 subjects – EA-English bilinguals

•6 heritage speakers (3 F, 3 M) – mean age of English acquisition  0;4
•6 non-heritage speakers (4 F, 2 M) – mean  age of English acquisition  8;4

•All speakers reside and were recorded in the United States

Methods:
•Word list of 68 words read in isolation in a sound-attenuated chamber – 16 words of interest interspersed between fillers (part of
a larger study on EA ~ Modern Standard Arabic (MSA) formality effects)

•5 words with the plain fricative ذ/z/ (~ MSA /ð/)

•6 words with the plain fricative ز/z/

•5 words with the pharyngealized (emphatic) fricative  ظ/zˤ/ (~ MSA /ðˤ/)
•F2 frequency (Hz) measured based on a 40ms portion of the vowel immediately following the  fricative

•Pharyngealization characterized by slight F1 raising and more extreme F2 lowering (spectral narrowing)(Zawaydeh,1997)
•Pharyngealization spread may be gradient and appears strongest tautosyllabically (Al-Masri & Jongman, 2004)
•Limited to [æ] ~ [ɑ] to focus on F2 lowering

Results:
•Heritage speakers did not show a significant difference in pharyngealization compared with non-heritage speakers (n=196)

•P=0.2719 for mixed effects linear model accounting for F2 speaker intercepts and range 
•P=0.442 for a repeated measures ANOVA using individual speaker means
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Hypothesis:
→ H1:Heritage EA speakers will show a greater degree of pharyngealization on the following vowel in distinguishing plain and emphatic consonants than non-heritage speakers
→ H0:There will be no difference in degree of pharyngealization on the following vowel between heritage and non-heritage speakers

•Heritage speakers did have a greater F2 range than non-
heritage speakers (602Hz vs. 532Hz)
•Heritage speakers had a greater standard deviation than 
non-heritage speakers in both contexts
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F2 Lowering by Heritage Status

F2 (Hz) ð ~ z (Plain) s.d. ȥẁ ~ zẁ (Emphatic)s.d.

Heritage 1791 220 1189 189

Non-Heritage 1844 195 1312 111


