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Abstract 

This study investigates the speech acoustics of two generations of U.S. olim (immigrants) 

in Israel, first generation immigrants, whose first language (L1) is American English (AE), and 

their second-generation children, for whom English is a heritage language (HL), as well as L1 

Modern Hebrew (MH) speakers. A specific HL accent has been demonstrated in the studies that 

have investigated the phenomenon, showing that heritage speakers have good control of 

phonetic/phonological contrasts between their two languages but demonstrate distinct patterns 

from both native speakers (NS) and second language (L2) learners (who both show L1 influence) 

(Godson 2004; Chang et al. 2009, 2011; Kupisch et al. 2014; Lein et al. 2016). 

The research focuses on issues of heritage language phonology and intergenerational 

multilingualism: What is the speech of HL speakers of AE in Israel like? How does this speech 

compare to the speech of their parents (their main source of input for AE)? How does MH, their 

L2 or primary language, respectively, affect their AE? These questions are investigated through a 

language questionnaire and a picture naming task targeting voice onset time (VOT) in the AE 

and MH stops /bdg ptk/, which differ in how phonological voicing/voicelessness is cued 

phonetically by VOT: AE voiced stops /bdg/ have short lag VOT (< 40 ms), while voiceless 

stops /ptk/ have long lag VOT (> 40 ms) (Lisker and Abramson 1964). In MH, voiced stops 

/bdg/ exhibit prevoicing (sometimes up to -100 ms or more), while /pt/ have short lag VOT (< 40 

ms) and /k/ exhibits long lag VOT (often greater than 60 ms) (Laufer 1998).  

A total of 7 HS of AE; 10 American olim (immigrants; native speakers of AE); and 5 NS 

of MH participated in the experiment. Acoustic analysis demonstrates that HL speakers, echoing 

previous studies, have excellent control over phonetic and phonological contrasts in salient 

distinctions between their two languages, despite greater overall variability. VOT is within MH 



11 

 

norms when speaking MH and within AE norms when speaking AE, results in line with Flege 

(1995)’s Speech Learning Model (SLM), which predicts that the younger the age of acquisition, 

the better phonetic discernment between the two languages will be, resulting in the formation of 

distinct phonetic categories for both languages. The American olim, rather than exhibiting purely 

L1 influence on the L2, show some L2 (MH) influence on the L1 (AE): Voiced stops, even in 

AE, tend to be produced as prevoiced, rather than short lag, a shift phenomenon that has been 

documented for other languages (Pavlenko 2000). This is especially apparent for /b/, but some 

speakers produce /dg/ with prevoicing as well. Language questionnaires taken by olim 

participants suggest that this L2 influence is the result of both extensive use of the L2 and 

cultural identification with their fellow Israeli Jews. NS of MH demonstrate typical L1 MH 

influence on their AE, but produce native-like AE values for voiceless stops /ptk/, likely because 

MH has long lag for /k/. 
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Chapter 1: Introduction 

The study of heritage languages and their speakers is an emerging interdisciplinary area of 

research in linguistics, addressing a pressing need for data on heritage speakers, who make up an 

increasing number of students in the traditional language classroom. While the definition of a 

heritage language speaker is a contentious issue (cf. the overview in Van Deusen-Scholl 2003, 

in which even the term “heritage” as used in reference to this group of speakers is critiqued), the 

term generally refers to a speaker of a home (minority) language who grows up in a different 

dominant (majority) language environment and whose proficiency is usually better in the 

dominant/majority language (Benmamoun, Montrul, & Polinksy 2010, 2013; Van Deusen-Scholl 

2003; Polinsky & Kagan 2007). Heritage speakers are often the children of immigrants whose 

parents have moved from a country of origin speaking one language to a different country 

speaking another; the children of immigrants grow up in the new environment learning the 

minority language in the home and learning the majority language during formal schooling (Van 

Deusen-Scholl 2003). This process of language acquisition often results in unbalanced 

bilingualism, with the greatest proficiency being in the dominant language, at the expense of the 

heritage language. Benmamoun, Montrul, & Polinsky (2010) go as far as referring to this as 

interrupted or incomplete acquisition, although this choice of terminology can be critiqued given 

the fact that heritage languages, as they state, are a “common outcome of bilingualism” (if 

heritage speakers are so common, then their pattern of language acquisition is in some sense 

“normal,” and not “incomplete” at all) (9). 

Because of this “unbalanced” bilingualism, many heritage speakers desire greater 

proficiency in the heritage language and enroll in traditional language classes, a phenomenon 

that has sparked much of the research interest in the subject of heritage languages. Much of the 
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work on heritage languages is pedagogical, taking place within the discipline of second language 

acquisition and teaching, but the field especially needs empirical studies about the grammars of 

heritage language speakers to determine what the best way to teach them is (treating them like 

L2 speakers versus treating them as a separate group, for example). The empirical studies that 

have been conducted on heritage languages have focused largely on morphology and syntax, 

rather than phonology, areas in which heritage language speakers have deficiencies when 

compared to native speakers; heritage speakers are often thought to be essentially native in 

phonetics/phonology, despite some awareness, at least anecdotally, of a “heritage accent,” subtle 

phonetic/phonological differences that distinguish the speech of heritage language speakers from 

that of native speakers (Benmamoun, Montrul, & Polinsky 2010; Polinsky & Kagan 2007; 

Montrul 2010). There is very little work on the phonetics and phonology of heritage language 

speakers, but we do know that they differ subtly from native speakers and have far better 

command of heritage language phonetics than L2 learners (Chang et al. 2009, 2011); they appear 

to have phonological categories similar to native speakers, but in ways that approach the 

dominant language phonological categories (Godson 2004); and they appear to have excellent 

control over crosslinguistic phonetic contrast between their two languages (Chang et al. 2011). 

Even in those studies that investigate the phonetics/phonology of heritage speakers, there 

is a lack of comparison between the speech of different generations. Heritage speech is often 

compared to that of native speakers from the home country (cf. Godson 2004; Chang et al. 2009, 

2011; Casillas and Simonet 2016; and other heritage language studies), who may or may not 

reside in the new country, but not compared to the speech of parents or grandparents, who often 

simply serve as a source of background information. This lacuna is important because older 

family members often represent one of the strongest sources of heritage language input, 
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particularly if there is very little use of the heritage language outside of the home. Comparison 

with the primary source of heritage input is important because the heritage community may 

demonstrate different language patterns from the home country, making comparison between 

heritage speakers and native speakers from the home country problematic. 

 

1.1 Research questions 

In order to address these issues in the literature on heritage language speech, this research 

investigates the speech acoustics of two generations of U.S. olim (immigrants) in Israel: First 

generation immigrants, who speak American English (AE) as their first language (L1) and their 

second-generation children, who speak English as a heritage language (HL). A HL is usually an 

immigrant language which is spoken within the home and within a wider immigrant community, 

but which is numerically a minority language within a country; the speech of the first generation 

serves as an ideal test case for examining the speech of second generation HL speakers, as the 

primary source of input for the second generation is the speech produced by the first generation, 

since these AE speakers reside in Israel, where Modern Hebrew (MH) is the dominant language 

in society. The research will address the following important questions, which focus on issues of 

heritage language phonology and intergenerational multilingualism:  

1) What is the speech of HL speakers of AE in Israel like (that is, can they maintain 

phonetic and phonological contrast across their two languages)? Anecdotally, HL speakers 

sound native, although native speakers sometimes argue that there is something “off” about the 

way HL speakers pronounce their HL. This study addresses this issue in the AE speaking 

community in Israel, a large, distinct group of people with origins in the U.S., investigating the 
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“heritage accent” of HL speakers in one phonetic/phonological domain, voice onset time (VOT), 

as well as the phonetic/phonological system(s) they are capable of using. 

2) How does HL speakers production of VOT compare to the VOT production of their 

parents (a major source of input for AE)? Another important area of inquiry in HL studies 

involves input, the linguistic stimuli that HL speakers receive from people close to them when 

they are children. This study addresses ultimate attainment and differences between HL 

speakers’ ultimate attainment in AE and the AE of their parents. This is another way of 

investigating HL accent, because any differences from parents should be attributable to the 

heritage condition. 

3) How do both groups of AE speakers (L1 and HL) produce VOT in Modern Hebrew 

(MH), their second (L2) and/or primary language, and does this L2/primary language affect 

their AE and vice versa? While the AE-speaking first generation should pronounce MH as an L2, 

it is unclear whether MH will have an effect on the AE of HL speakers or whether AE will have 

an effect on the MH of HL speakers. Similarly, it is unclear whether MH will affect the AE 

speech of first-generation immigrants; previous studies have suggested that an L2 can also 

influence an L1, particularly in cases where L2 speakers are immersed in the L2 language 

environment (Pavlenko 2000; Chang 2012; Kartushina, Frauenfelder, and Golestani 2016). 

4) What are the unique sociolinguistic dynamics of speaking AE in Israel for HL speakers 

and American immigrants? This research question addresses the sociolinguistic aspects of AE in 

Israel and the feelings of HL speakers and first-generation American immigrants towards their 

heritage/native language. Such information allows for the contextualization of the experimental 

results. 
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1.2 A note on terminology 

In this study, I use terminology common to the field of second language acquisition, including 

the terms L1, L2, heritage language (HL), and dominant language, although the subject of this 

study is what is termed an end state, or ultimate attainment,1 in one aspect of the participants’ 

phonologies. An L1 is the language first acquired by a speaker, which may be the only language 

(in the case of monolinguals) or one of many (in the case of bilinguals). Similarly, the L2 is a 

language acquired after the L1 is acquired, which can occur early in life, for early L2 learners, or 

later in life, in the case of late L2 acquisition (Colantoni, Steele, and Escudero 2015). The 

dividing line between early and late acquisition is the subject of debate in the field, but early L2 

acquisition is qualitatively different from late L2 acquisition. Both early and late L2 acquisition 

are referred to as sequential bilingualism to distinguish them from simultaneous bilingualism, the 

acquisition of more than one language from birth. HL speakers, who grow up speaking one 

language in the home and another language outside the home, may be either simultaneous or 

sequential bilinguals, depending on the home situation (e.g., whether both parents speak the 

heritage language). The distinction is important, as there is some indication that sequential 

bilingual HL speakers are distinct from simultaneous bilingual HL speakers (cf., Stangen, 

Kupisch, Proietti Ergün, & Zielke 2015); however, I follow the methodology of Chang et al. 

(2009, 2011), who did not separate their HL speaker participants into separate categories based 

on type of bilingual acquisition or overall proficiency. Therefore, I refer to AE as the L1 of all 

heritage speakers (HS) in this study and MH as their L2, although when looked at individually, 

this may not be true, as any speakers who are simultaneous bilinguals technically have two L1s, 

not an L1 and an L2. I discuss individual differences between the HSs in the study in Chapter 5. 

 
1 This term is somewhat disingenuous, as there are a number of factors which can change language across the 

lifespan. More about this is discussed in Chapter 5. 



17 

 

Generally speaking, a dominant language is usually the majority language of the territory in 

which a speaker lives, but dominant language is contextual based on a number of factors. For the 

purposes of this study, I assume that MH is the dominant language, as the majority language of 

Israel, although other factors may make AE more dominant. Some of these factors are also 

discussed in Chapter 5, based on the results of a sociolinguistic questionnaire on language use. 
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Chapter 2: Background and previous research 

2.1 Acoustic parameters: Voice Onset Time 

Voice onset time (VOT), first described in the modern phonetics literature by Lisker and 

Abramson (1964), is an acoustic parameter which describes when voicing begins in connection 

with the release burst of a stop consonant, with the release burst set as 0 on a time scale. Lisker 

and Abramson (1964), which discusses VOT in eleven languages (American English, Cantonese, 

Dutch, Hungarian, Puerto Rican Spanish, Tamil, Korean, Eastern Armenian, Thai, Hindi, and 

Marathi), describes three possible acoustic instantiations of VOT:  

1) Voicing begins before the release burst;  

2) Voicing begins at or shortly after the release burst; and 

3) Voicing which begins long after the release burst. 

Lisker and Abramson (1964) refer to (1) as voicing lead and (2) and (3) as voicing lag, with the 

first situation being an example of what is conventionally termed short lag and the second an 

example of long lag. Voicing lead may also be referred to as pre-voicing, since voicing begins 

before the stop release burst. Pre-voicing is referred to as negative VOT, since the voicing starts 

before the zero point, and short lag and long lag are referred to as positive VOT, since voicing 

occurs after the zero point (Lisker and Abramson 1964). 

 While Lisker and Abramson (1964) largely developed VOT as a measurement to describe 

the acoustics of stop categories in American English, they also apply the measurement to each of 

the ten other languages in their study, demonstrating the wide applicability of the measurement 

in describing stop acoustics crosslinguistically. 
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2.2 Language background 

2.2.1 American English phonology 

English is a Germanic language, although there is a history of language contact with Norman 

French which has introduced a large amount of Latinate vocabulary (Minkova 2014). The 

prestige dialect in the United States, called General American (GA), is generally described as the 

dialect of English spoken in the majority of the U.S., apart from the East Coast and the South, 

which have distinctive regional dialects (McMahon 2001). Although there are many different 

regional dialects of American English that sociolinguists have documented, GA serves as a good 

starting point in describing AE, especially with reference to AE consonants, as regional dialects 

are mostly distinguished by differences in vowel production, not consonants (Labov, Ash, and 

Boberg 2006). 

 GA contains 16 vowel phonemes: Thirteen monophthongs (the tense vowels /i/, /eɪ/, /ɑ/, 

/oʊ/, /u/, /ɜ/, and /ɔ/, the last two only present in some varieties, and the lax vowels /ɪ/, /ɛ/, /æ/, 

/ə/, and /ʌ/) and three diphthongs (/aɪ/, /ɔɪ/, and /aʊ/) (Wells 1982). Typologically, this is a large 

vowel inventory compared to other languages across the world; English is in the top third of the 

564 languages surveyed in the World Atlas of Language Structures (Maddieson 2013). Major 

regional varieties of AE can be distinguished from each other and GA by reference to certain 

vocalic characteristics, including fronting of /aʊ/, /oʊ/, /u/, and /ɑ:ɹ/, the cot-caught merger, the 

pin-pen merger, and /æ/ raising (Labov et al. 2006). 
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Figure 1: General American English vowels (Association 1999) 

 GA has an average consonant inventory consisting of 22 or 23 consonants: Six stops, 

distinguished by voicing and place; three nasals; two affricates; seven or eight fricatives 

(depending on whether the variety has the voiceless counterpart of /w/), this being a particularly 

rich inventory of fricatives; and four approximants (McMahon 2001).  

 Labial Labio-

dental 

Dental Alveolar Post-

alveolar 

Palatal Velar Glottal 

Plosive p b   t d   k ɡ  

Nasal m   n   ŋ  

Affricate     ʧ ʤ    

Fricative (ʍ) f v θ ð s z    h 

Approximant w   l r  j   

 

Table 1: Standard American English consonants 

Lisker and Abramson (1964) found that the voiced stops /bdg/ in AE are produced with short lag 

VOT (generally less than 30 msec of lag before voicing), while the voiceless stops /ptk/ are 

produced with long lag (generally greater than 50 msec of lag before voicing). They also note 

that voiced stops in AE are sometimes produced with voicing lag between -50 and 0 msec 

(Lisker and Abramson 1964; Laufer 1998).  

 

2.2.1.1 Jewish English in the United States 

Jews have been present in the United States since before its independence from the United 

Kingdom, but Jewish English in the U.S. today is largely a result of the migrations from Central 
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and Eastern Europe by Ashkenazi Jews since the late 1800s, primarily to the New York area 

(Benor 2015). These Jews primarily spoke Yiddish, a Jewish language closely related to modern 

German, which influenced, and continues to influence, the lexicon, phonology, and syntax of 

Jewish English (Benor 2015). Jewish English differs most significantly from GA in its lexicon, 

which contains thousands of borrowings from Yiddish, textual Hebrew and Aramaic (the 

language of Judaism’s sacred books and rituals), and MH, the national language of Israel, which 

many American Jews have some sort of tie to, either through identification, family members, 

travel, or study abroad (Benor 2015). 

 Prominent differences between Jewish English and GA include distinct pronunciations of 

vowels, particularly regional features associated with New York English, such as non-

participation in the cot-caught merger (Benor 2015). Speakers of Jewish English may also 

devoice final consonants, a process which occurs in Yiddish and may reflect Yiddish influence, 

and heavily aspirate word-final /t/, which is usually pronounced in GA without aspiration (Benor 

2015). The most identifiable feature of Jewish English is its intonational and conversational 

patterns, which include “quasi-chanting, rise-fall, and high-falling pitch boundaries” (Benor 

2015, 133). 

 

2.2.1.2 American English in Israel 

American Jews have lived in Israel/Palestine since before the War of Independence (Milchemet 

HaShichrur or the 1948 Arab-Israeli War) (Rebhun and Waxman 2000). Over the fifty-year 

period from 1948 to 1998, 96,150 Americans “made aliyah” (immigrated according to the Israeli 

Chok HaShvut or Law of Return, from a traditional Hebrew term for “going up” to visit 

Jerusalem) to Israel from the United States, a rate of 36 Americans per thousand olim (Jewish 
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immigrants to Israel) (Rebhun and Waxman 2000). Only the (former) Soviet Union, Romania, 

Morocco, Poland, and Iraq have provided more olim, and the U.S. aliyah (immigration) is higher 

than aliyah from France and the United Kingdom, as well as all countries of Latin America 

combined (Rebhun and Waxman 2000). From 1948 to 1959, 4,495 Americans immigrated to 

Israel, an average of 375 American olim per year, which represents an increase of 50% over the 

Mandate period (1923-1948) (Rebhun and Waxman 2000). From 1960 to 1966, 4,892 Americans 

immigrated, an increase to 699 American olim per year (Rebhun and Waxman 2000). 

Immigration of Americans to Israel increased after the Six Day War (or the 1967 Arab-Israeli 

War), which resulted in the reunification of Jerusalem, an event of great symbolic importance for 

Jews worldwide; other factors included a “growing sense of idealism, the expansion of academic 

and work-study programs in Israel, and the emergence of a generation of graduates of Jewish day 

schools and other intensive Jewish education programs in the United States from the large pool 

of baby-boom children born after WWII” (Dashofsky et al. 1992, as quoted in Rebhun and 

Waxman 2000, 67). As the Middle Eastern and North African aliyah ended in the mid-1960s 

after the exodus of Mizrahi Jews from Arab countries, the American aliyah increased, 

contributing a major portion of the growth in aliyah to Israel (Rebhun and Waxman 2000). From 

1967 to 1973, 31,032 Americans made aliyah (4,433/year), but this represented a high point in 

American immigration to Israel, dropping to an average of 3000/year in 1947 to 1979; 2,207/year 

in the 1980s; and 1847/year in the 1990s, which represents a decline back to the pre-Six Day 

War period (Rebhun and Waxman 2000). This decline in the 1990s was especially severe, given 

the massive immigration of Jews from the former Soviet Union, which included millions of 

people (Rebhun and Waxman 2000). Roughly one third to one half of American olim return to 
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the United States after several years, although Americans constitute 1.5% of the entire Israeli 

Jewish population (Rebhun and Waxman 2000). 

 The American immigration to Israel is peculiar because of Americans’ high occupational 

and education status; they form an “educational and occupational elite in their host society” 

(Rebhun and Waxman 2000, 71). In the 1990s, 72.3% of the American olim population was 

classified in a professional occupation, while only 26.8% of Israeli Jews were (Rebhun and 

Waxman 2000). American olim are also overwhelmingly employed in public, non-profit work, 

which increases their contacts with “local inhabitants” and their “high level of structural 

assimilation” into Israeli society (Rebhun and Waxman 2000, 73, 84). American olim tend to 

settle in rural areas, in the Occupied Territories (referred to as “Judea and Samaria” in Israel, 

after the historical regions), and in Jerusalem, which Rebhun and Waxman (2000) argue 

exaggerates their influence locally. Amit and Riss (2007), in a later study of the characteristics of 

American olim, noted that they were predominantly settled in the cities of Beit Shemesh, near 

Jerusalem; Modi’in-Maccabim-Re’ut, located between Tel Aviv and Jerusalem on land which 

straddles the West Bank; and Jerusalem. Other important sites of American aliyah include 

Ra’anana, a city north of Tel Aviv, and Ma’ale Adumim, a large settlement on the outskirts of 

Jerusalem (Amit and Riss 2007). All of these major cities have large American communities into 

which American olim integrate socially. 

American olim rank high in Jewish identity, are “increasingly Orthodox,” and “place 

primary emphasis on the Jewish component of their identity” (Rebhun and Waxman 2000, 82). 

Amit and Riss (2007), who primarily conducted their research in Beit Shemesh, an important site 

of immigration for Orthodox American olim, noted that religious motives for immigration were 

very strong, although a majority of their participants were Charedi (Ultra-Orthodox). While 
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smaller, non-religious American Jewish immigration to Israel does exist and may be different. 

Most American olim also had family or friends in Israel before they immigrated, establishing the 

importance of personal, transnational social networks in the decision to make aliyah (Amit and 

Riss 2007). American olim are active politically, in political movements on both the left and the 

right, and are often perceived by native Israelis as activists and extremists, although the 

“stereotype of the American immigrant as being a religio-nationalistic extremist is grossly 

distorted” (Rebhun and Waxman 2000, 84). Americans are divided politically by their 

religiosity, with dati (religious) olim tending to identify as right of center, while olim who are lo 

dati (secular, non-religious) identify primarily as left of center (Rebhun and Waxman 2000). 

In terms of MH proficiency, Chiswick (1998), based on information on earnings from the 

1983 Israeli census, notes that olim from English-speaking countries have the lowest usage of 

MH, despite the fact that MH proficiency makes olim better consumers, investors, and producers, 

with real wage rates connected to language skills. According to Chiswick (1998), proficiency in 

the dominant language is a result of economic incentives, previous exposure to the language in 

the country of origin, and efficiency, with proficiency rates related to the “expected future 

duration in the destination” (256). This means that older immigrants and immigrants expecting to 

return to the country of origin have lower fluency rates (Chiswick 1998). Similarly, exposure to 

the language prior to immigration (either a religious or secular education in MH); exposure 

within the migrant country, which increases with duration of stay; and the intensity of exposure 

(which is less for immigrants living in ethnic communities which do not speak MH daily) have a 

direct effect on proficiency in MH (Chiswick 1998). For English-speaking olim, Chiswick (1998) 

argues that this lack of MH proficiency occurs primarily due to high levels of return migration to 
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the U.S., the United Kingdom, and Canada; usage of English as an international language; and 

the linguistic distance between English and MH (Chiswick 1998). 

The language educational system also facilitates the usage of AE by American 

communities in Israel. While MH has been revernacularized, thanks in large part to a (Zionist) 

monolingual ideal, Israeli public schools have been pressured to increase their teaching of 

English to respond to the global prominence of English as an international language (Spolsky 

and Shohamy 1999). As a former British colony, Israel has been influenced by English since 

before its independence. Before independence, the school curriculum in Mandate Palestine 

included an English syllabus that was mainly focused on culture and literature; it was not until 

the 1970s that the Israeli school system adopted a communicative approach to the teaching of 

English (Spolsky and Shohamy 1999). This also coincides with changed social circumstances for 

English-speaking immigrants after 1970 (Spolsky and Shohamy 1999). Prior to 1970, in the 

1950s and 1960s, English-speaking olim “were expected to switch to Hebrew use in public like 

all other immigrants” (Spolsky and Shohamy 1999, 197). After 1970, however, English-speaking 

olim were “allowed to continue some public as well as private use of a language [English] whose 

standing now matched that of Hebrew”; “…for the first time, a group of immigrants was envied 

for its linguistic knowledge” (Spolsky and Shohamy 1999, 197).  

Since then, English language education has become increasingly professionalized through 

the establishment of post-baccalaureate programs in English language education, shifting from 

in-service training after teachers are already in the classroom (Spolsky and Shohamy 1999). The 

Ministry of Education, in response to high demand, has established “special English classes for 

‘speakers of English’”; while the obvious demographic target for these classes is the children of 

English-speaking olim, these Dovrei Anglit classes also include native Israelis whose parents 
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have lived abroad in English-speaking countries and wish to expose their children to English 

(Spolsky and Shohamy 1999, 178). For native Israeli schoolchildren, English is a compulsory 

subject from the fourth grade on, although, in many elementary schools, particularly in Haifa and 

Tel Aviv, students begin English language classes in the third grade, and some schools start even 

earlier, in the first and second grades (Spolsky and Shohamy 1999; “Teaching English in the 

Israeli School System” 2016). The English curriculum is also written specifically for Israeli 

students by Israeli teachers, “support[ing] English as the major language of wider 

communication for Israelis…taught as a major subject at both elementary and secondary 

schools,” despite Zionist concerns about the continued viability of MH as a national language 

(Spolsky and Shohamy 1999, 179). This only applies to the Jewish educational system, however; 

Arab English education lags behind (Spolsky and Shohamy 1999). Achievement gaps in English 

(as well as other subjects) also exist for Mizrachi students (Jews of Middle Eastern and North 

African origin) (Spolsky and Shohamy 1999). 

 

2.2.3 Modern Hebrew phonology 

Modern Hebrew (MH) is generally classified as a Semitic language, although the proper genetic 

classification of the language (and even the name of the language itself) has been a source of 

academic debate (cf. Wexler 1990; Zuckermann 2006, 2008; Zeldes 2013; Dekel 2014), owing to 

its unusual origins as the most successful revernacularized language in history. Modern Hebrew 

has largely been accepted in linguistic circles as the revival of older forms of Hebrew, which 

ceased to be a spoken language in the second century CE, after the “destruction of Jewish 

settlements in Judea” by the Romans (Spolsky and Shohamy 1999, 10). Despite the extinction of 

Hebrew as a spoken language, it continued to be used in Jewish communities for religious and 
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intellectual purposes, which provided a basis for the use of Hebrew as a secular language in the 

Haskalah, or Jewish enlightenment, which began in the eighteenth century and continued into 

the nineteenth century (Spolsky and Shohamy 1999; Ben-Rafael 1994). This use of the language, 

as part of a Jewish response to early European nationalism, tied in well with the eventual rise of 

Zionism as a Jewish nationalist movement, a segment of which advocated for the revival of 

Hebrew as a spoken language for Jews (Ben-Rafael 1994).  

Eliezer Ben-Yehuda, and educated Jews like him who came later in the First Aliyah, had 

much to do with the eventual revernacularization of Hebrew, as they “adopted Hebrew as their 

mother tongue” and raised their children in Hebrew and sent them to Hebrew-speaking schools, 

eventually creating a community of native Hebrew speakers (Ben-Rafael 1994, 57; Fellman 

1973). Many of the early linguists who studied what came to be called Modern Hebrew (like 

Chomsky, Dinur, Kanaani, Klausner, and Rabin) were of the opinion that Modern Hebrew 

constituted a revival of older Hebrew (Fellman 1973). This is the general opinion as well of 

modern-day Hebrew linguists, as can be seen in the Modern Hebrew grammars created by Amir-

Coffin and Bolozky (2005) and Glinert (1994) and the history of the Hebrew language written by 

Saenz-Badillos (1993). Any resemblance to Yiddish or other languages spoken by the revivers is 

considered to be the result of language shift from these languages to Modern Hebrew, as a kind 

of linguistic detritus (Saenz-Badillos 1993, 275). 

 Beginning in the 1980s and the 1990s, some linguists began to question the revival 

narrative and the genetic classification of Modern Hebrew as a straightforwardly Semitic 

language and natural continuation of older Hebrew, although, as Zeldes (2013) notes, Semitists 

in the 1920s already thought there was something “un-Semitic” about the language (440). This 

second, revisionist approach to the genetic classification of Modern Hebrew began when Izre’el 
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(1985) (as cited in Kuzar 2001) suggested that Modern Hebrew was an entirely new language 

created in a process of creolization, although he later modified this in Izre’el (2001) to suggest 

that the language genesis of Modern Hebrew was creole-like, instead of being a creole itself (his 

initial suggestion having not been well-received by creolists). In the 1990s, Wexler (1990) 

theorized that Modern Hebrew was a relexification of Yiddish, itself a relexified Judeo-Sorbian. 

Relexification, which was first advanced as a source of creolization by Muysken (1981) (as cited 

in Lefebvre 1997), refers to the process of systematically substituting a phonological 

representation from Language A into the lexical entry of Language B, so that the resulting 

language sounds like A, but is indistinguishable structurally from B (Lefebvre 1997). In other 

words, Wexler (1990) theorizes that Modern Hebrew is a Slavic language, like Judeo-Sorbian. 

 In the 2000s, Zuckermann (2003) offered a third approach as a reaction to both the 

traditional and revisionist approaches, which situates Modern Hebrew as a hybrid language, a 

descendant of both the Semitic language family as well as the Indo-European language family. 

Like Izre’el (1985, 2001) and Wexler (1990), Zuckermann (2006) rejects revival as an 

explanation for the genesis of Modern Hebrew, which he sees as a new language called “Israeli.” 

Zuckermann (2009) offers concrete evidence for Modern Hebrew’s hybridity, focusing 

particularly on the Indo-European patterns (like semantics) which he claims underlie the Semitic 

forms. 

 Regardless of the language’s genetic classification, contemporary MH phonology has 

been extensively influenced by Yiddish and other languages spoken by the original 

revernacularizers, as a result of language shift from Yiddish and several Slavic languages 

(including Russian), which were spoken by early Zionist settlers. Dekel (2014), based on 

information gathered from the Corpus of Spoken Israeli Hebrew (CoSIH), claims that MH has 
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twenty-six phonemic consonants: Seven stops; eleven fricatives; two nasals; three affricates; and 

two approximants. 

 Bilabial Labio-

dental 

Dental Post-

alveolar 

Palatal Velar Pharyngeal Glottal 

Plosive p b  t d   k ɡ  ʔ 

Nasal m  n      

Affricate   t͡ s t͡ ʃ d͡ʒ     

Fricative  f v s z ʃ ʒ  x ʁ (ħ ʕ) h 

Approximant     j w   

 

Table 2: Modern Hebrew consonants 

The affricates /t͡ ʃ d͡ʒ/ occur only in loanwords from other languages, and the MH rhotic, which is 

generally classified as some kind of back fricative or approximant (although cf. Cohen and Savu 

2013, who note that the MH rhotic, resh, is extremely variable and context-dependent), is likely 

directly influenced by the Yiddish rhotic, which is also uvular (King and Beach 1998). Devens 

(1980), Laufer (1990), and Dekel (2014) note that the pharyngeal consonants are not used in 

mainstream Israeli speech (sometimes termed “General Israeli Hebrew”), although use of 

pharyngeals (rather than /x ʔ~Ø/) is the prescriptive norm specified by the Academy of the 

Hebrew Language and is in use by speakers of Mizrachi Hebrew, whose first languages were, 

historically, varieties of (Judeo-) Arabic and Jewish Neo-Aramaic which do use these consonants 

(Laufer 1990; Gafter 2016). The glottal consonants are also frequently omitted in casual speech 

(Dekel 2014). In terms of VOT in MH, Laufer (1998) found that the voiced stops /bdg/ were 

produced with prevoicing in excess of 80 msec, while there was a split in the voiceless stop 

category. /pt/ were produced with short lag VOT, usually less than 30 msec, but /k/ was 

produced with long lag VOT, with an average of 51 msec, indicating substantial aspiration 

(Laufer 1988). Laufer (1998) argues that this unusual split in the voiceless stop category, 
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between /pt/ with short lag and /k/ with long lag, occurs because of how far back /k/ is articulated 

in the mouth, producing a longer period of voicing lag. 

 Traditional descriptions of MH vowels, like Laufer (1990), list five vowels, /a e i o u/, 

which are equally dispersed in the phonetic space. Dekel (2014), however, argues that MH also 

includes phonemic vowel length differences for the three vowels /a e i/, which have the long 

counterparts /a: e: i:/; these long vowels are the result of the omission of the glottal and 

pharyngeal consonants /ʔ h ʕ ħ/ intervocalically, creating several minimal pairs (Dekel 2014, 11). 

The unstressed short vowel /ǝ/ is also present in casual speech, resulting from vowel reduction 

processes in continuous speech, and two diphthongs /aj ej/ are formed from vowel + /j/ 

sequences, as Laufer (1990) previously noted (Dekel 2014).  

 

2.3 Theoretical background 

One of the most obvious differences between L1 and L2 language acquisition is the influence of 

the L1 on the L2 in L2 language acquisition, a phenomenon referred to as cross-linguistic 

influence (CLI; also referred to as transfer or interference) (Colantoni, Steele, and Escudero 

2015). Research since the 1950s and 1960s has attempted to explain why such L2 influence 

occurs, most often resulting in a foreign accent in the L2 due to “divergences from [L2] phonetic 

norms along a wide range of segmental and suprasegmental (i.e. prosodic) dimensions” (Flege 

1995, 233). Explanations for why L2 accents occur have included such varied causes as a 

reduction in neural plasticity due to a critical period before which language acquisition must 

occur to sound “native” (usually considered to be around the time of puberty); “inaccurate 

perception” of L2 sounds; “inadequate phonetic input”; “insufficient motivation”; “psychological 

reasons for wanting to retain a foreign accent”; “or the establishment of incorrect habits in early 
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stages of L2 learning” (Flege 1995, 234). Regarding the critical period hypothesis, Flege, Munro, 

and MacKay (1995) discovered that there was no sharp dropoff after puberty, and that L2 accent 

was actually linearly correlated with age of acquisition (AoA), suggesting that phonetic systems 

“remain adaptive over the life span,” though “earlier [acquisition] is better” (233). Segmental 

production research in the 1970s, which did not address the influences of AoA or the amount of 

L2 exposure, found that L2 acquisition was more analytic and dependent on the written word, 

with segmental influence from the L1 (Flege 1995). Interestingly, adult L2 learners could 

accurately produce the sounds of a foreign language (Flege 1995). In a longitudinal study of L2 

acquisition comparing English-speaking children and adults learning Dutch, Snow and 

Hoefnagel-Hoehle (1979) found that adults were better at L2 production than children at the 

beginning of the study, but were equivalent to the children in production at the one-year mark. 

Flege (1995) also notes that other studies have concluded that inaccurate production of L1 

sounds by children is not due to inaccurate perception. Why then do adults have such problems 

with foreign accents in an L2? 

 

2.3.1 The Speech Learning Model (SLM; Flege 1995) 

Trubetzkoy (1939) offers an important explanation: L2 learners interpret L2 sounds through their 

L1 phonologies, which act like a sieve. Adults, unlike young children, are not tabulae rasae, but 

begin learning an L2 with a fully formed L1 phonology which drives the perception and 

production of L2 sounds. In order to account for this, Flege (1995) proposed the Speech 

Learning Model (SLM), which acknowledges that “phonetic systems reorganize in response to 

sounds encountered in an L2 through the addition of new phonetic categories, or through the 

modification of old ones” (233). As such, the SLM addresses the “ultimate attainment of L2 
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pronunciation” (Flege 1995, 238). During L1 acquisition, speech perception is “attuned to the 

contrastive phonic elements of the L1,” resulting in L2 acquisition in which “phonetically 

distinct sounds in the L2” may be “‘assimilated’ to a single category…because the L1 phonology 

filters out features (or properties of L2 sounds) that are important phonetically, but not 

phonologically, or both” (Flege 1995, 238). Without “accurate perceptual ‘targets’ to guide 

sensorimotor learning of L2 sounds,” L2 production is inaccurate, although not all L2 production 

errors are perceptually motivated (Flege 1995, 238). 

 Flege (1995) proposes a series of seven hypotheses: 

1) “Sounds in the L1 and L2 are related perceptually to one another at a position-sensitive 

allophonic level, rather than at a more abstract phonemic level”; 

2) “A new phonetic category can be established for an L2 sound that differs phonetically 

from the closest L1 sound if bilinguals discern at least some of the phonetic differences 

between the L1 and L2 sounds”; 

3) “The greater the perceived phonetic dissimilarity between an L2 sound and the closest 

L1 sound, the more likely it is that phonetic differences between the sounds will be 

discerned”; 

4) “The likelihood of phonetic differences between L1 and L2 sounds, and between L2 

sounds that are noncontrastive in the L1, being discerned decreases as AOL [AoA] 

increases”; 

5) “Category formation for an L2 sound may be blocked by the mechanism of 

equivalence classification. When this happens, a single phonetic category will be used to 

process perceptually linked L1 and L2 sounds (diaphones). Eventually, the diaphones 

will resemble one another in production.” 
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6) “The phonetic category established for L2 sounds by a bilingual may differ from a 

monolingual’s if: 1) the bilingual’s category is ‘deflected’ away from an L1 category to 

maintain phonetic contrast between categories in a common L1-L2 phonological space; 

or 2) the bilingual’s representation is based on different features, or feature weights, than 

a monolingual’s.” 

7) “The production of a sound eventually corresponds to the properties represented in its 

phonetic category representation.” 

Importantly, this means that L2 learners create diaphones (in the sense of Weinreich 1957), or 

linked L1-L2 sounds at a less abstract level than the phonemic level, based on perceived 

similarity/dissimilarity from the L1 (Flege 1995). New categories may be established if the new 

L2 sound is perceptually distinct enough from L1 sounds, and the L2 sound may be pronounced 

accurately if the new category corresponds to that of native speakers’ (Flege 1995). The 

likelihood of new category formation “increases with degree of perceived cross-language 

phonetic differences” and “decreases with AOL [AoA]” (Flege 1995, 240), meaning that 

younger learners do have an advantage in new category formation. A “failure to discern cross-

language phonetic difference may arise at one or more processing levels” (i.e., not just at the 

phonetic or phonological level) and “cross-language phonetic interference [influence] is 

bidirectional in nature,” so that an L2 can influence an L1 category and vice versa (Flege 1995, 

241). Diaphones eventually “come to resemble one another in production,” with implications for 

how these linked sounds may eventually be produced (Flege 1995, 241). Because of this 

“common phonological space,” some bilinguals, particularly younger bilinguals, may maintain 

phonetic contrast at the expense of producing sounds inaccurately in both languages (this, in 

particular, being one potential source of a heritage accent) (Flege 1995, 242). This corresponds 
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to Grosjean (1989)’s claim that bilinguals do not actually switch between phonetic systems, but 

that each language is, in fact, “constantly engaged” (Flege 1995, 243). Flege (1995) points to L2 

vowels, which may deflect away from L1 vowels in such a way that neither set of vowels is 

produced natively, while the productions nevertheless maintain sufficient phonetic contrast to be 

perceived correctly by listeners. Non-native categories may also be produced differently from 

native categories if the L2 category is based on different features (for example, when L2 sounds 

are distinguished based on phonetic parameters which do not exist in the L1) (Flege 1995). 

 In the case of English voiceless stops, native speakers of languages with unaspirated 

voiceless stops produce English voiceless stops with longer VOT than in the L1, but shorter than 

native English speaker values (Flege and Port 1981; Flege and Eefting 1987). “[C]ategory 

formation for English stops may be blocked by the continued perceptual linkage of L1 and L2 

sounds (i.e., by equivalence classification),” causing those stops to be produced inaccurately 

because of the influence of the L1 category on the linked L2 category (Flege 1995, 258). 

Auditory access to phonetic distinctions between the L1 and L2 may additionally result in 

restructuring of “properties specified in a phonetic category used to process perceptually linked 

L1 and L2 diaphones,” with the L1 stop beginning to resemble the L2 stop in production (Flege 

1995, 258). The earlier an L2 is learned, the more likely that an L2 learner is to establish distinct 

categories for voiceless stops: Flege (1991) found that late learners of Spanish had compromise 

VOT values for /ptk/ in English, but early learners produced English stops as native speakers do. 

 Similarly, Flege and Eefting (1988) found that monolinguals (both Spanish and English-

speaking) used L1 VOT ranges (lead and short-lag VOT in Spanish; short-lag and long-lag VOT 

in English), but early learners had three VOT ranges, suggesting prevoiced /d/ (in Spanish and 

English), short-lag /t/ (in Spanish), and long-lag /th/ (in English) categories. Flege, Munro, and 
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MacKay (1995) also found that VOT production for /ptk/ varied inversely with AoA for Italian 

L2 learners of English. Learning at 21 years of age produced values intermediate between Italian 

and English, while the earlier the AoA the longer the VOT (more native-like) was, and at an 

AoA of 11-17 years, VOT was significantly shorter. 

 Early learning of an L2 may result in an L2 sound (a “positionally defined allophone”) 

being identified with an L1 sound, but, with experience, learners may distinguish phonetic 

differences between “certain L2 sounds and the closest L1 sound(s)” and may establish a new 

“phonetic category representation…that is independent of representations established previously 

for L1 sounds” (Flege 1995, 263). An important question remains: How are these sounds 

distinguished? In other words, how is the phonetic distance between an L1 sound and an L2 

sound identified? 

 Flege (1995) argues that L1 and L2 sounds may be distinguished on the basis of “sensory 

(auditory, visual) properties” or “perceived gestures,” the latter based on Browman and 

Goldstein (1990)’s Articulatory Phonology theory (264). James (1984) specified “three different 

metrics (gestural, acoustic phonetics, abstract phonological),” based on positional differences, 

that Dutch learners of English used to substitute for English /ð/ (Flege 1995, 264). AoA has a 

“powerful influence on the production of L2 sounds,” and, in the process of biological 

maturation, a shift occurs from the use of lower-order invariants to use of higher-order 

(language-specific) invariants “that reduce the amount of lower-order phonetic detail that is 

detected” (Flege 1995, 264-266). Younger L2 learners perceive the L2 with lower-order, rather 

than higher-order invariants, because they have not yet developed a fully functioning L1 

phonology, as adult learners have (Flege 1995). 
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2.3.2 The Perceptual Assimilation Model (PAM; Best 1994) 

One of the fundamental facts that drove the development of Best (1994)’s Perceptual 

Assimilation Model (PAM) was the observation that adults have issues with L2 phonemes that 

do not contrast in the L1, but not those which do, while children, on the other hand, can 

distinguish nonnative contrasts, but eventually only produce those of their native language (L1). 

Infants, in particular, appear to have “language-universal abilities for discriminating segmental 

phonetic contrasts…but that, by the second half-year of life, listening experience with the native 

language has begun to influence the perception of contrasts that are nondistinctive in the native 

phonological system” (Best 1994, 168). This perceptual assimilation occurs as nonnative phones 

are assimilated to native phoneme categories with the greatest similarity, but, as Flege (1995) 

discusses, how is this similarity defined? 

 Best (1994) argues that older infants begin to understand native sounds as specific 

groupings (“constellations or patterns”) “of coordination among phonetic-articulatory gestures” 

(168). Languages “differ in their inventories of phonemic contrasts, which are defined as 

segment-sized constellations of phonetic properties that have become linguistically distinctive 

because they are used systematically to convey differences in word meanings” (Best 1994, 169). 

Similar phones across languages may differ articulatorily, as /b/ and /p/ do in French and 

English; may be realized differently phonetically, despite being similar abstractly/phonemically, 

like Spanish /r/ versus English /ɹ/; or may differ allophonically across dialects (Best 1994). 

Ultimately, the “effect of native language on perception of nonnative contrasts is neither absolute 

nor permanent and, hence, cannot be fully accounted for by sensory-neural mechanisms…native 

language most likely promotes an adjustment of attention to language-particular linguistic 

characteristics of speech signals, especially when the listener is focused at the level of phonemic 
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information” (Best 1994, 173). In early infancy, perception of contrasts is not influenced by the 

language of the community, but reflects “prelinguistic abilities”; by the second half-year, a clear 

influence from the community language exists, which reveals a transition from general linguistic 

abilities to language-specific abilities, from the purely phonetic level of analysis to the 

word/phonemic level (Best 1994, 174). 

 One major difference between the SLM and PAM is that the PAM model is explicitly 

based on the ecological theory of speech perception, which argues that listeners perceive distal 

events, or the actual articulatory gestures that produce speech (as opposed to a “proximal 

stimulus,” the “raw acoustic components” of speech, which is argued for in the psychoacoustic 

theory of speech perception, cf. Diehl and Kluender 1989 for an overview) (Best 1994, 175). In 

the ecological theory of speech perception, “perception and production share a common metric 

of information – the articulatory gestures of the human vocal tract,” making acoustic-motor 

translation unnecessary, something which Best (1994) argues is needed in the psychoacoustic 

theory of speech perception (180). 

 In the PAM model, adults hear discrepancies between L1 and L2 speech, but recognize 

enough similarities to comprehend native language utterances (Best 1994, 190). 

“[P]honologically mature listeners perceive in nonnative phones information about their gestural 

similarities to native phonemes” (i.e., their “articulatory-gestural properties”), resulting in 

assimilation of phones if there is perceived similarity, but no assimilation if there is no 

correspondence between the articulatory-gestural features comprehended (Best 1994, 190). In 

particular, “assimilation is not expected to be all or none” resulting in four distinct assimilation 

patterns (based on Best, McRoberts, and Sithole 1988): 
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1) Two Categories (TC) Assimilation: “members of a nonnative contrast may be 

gesturally similar to two different native phonemes,” as is the case with Hindi /d̪/, which 

assimilates to English [d], but Hindi /d̪h/, which assimilates to English [ð] (Best 1994, 

191); 

2) Single-Category (SC) Assimilation: “nonnative phones may be assimilated equally 

well, or poorly, to a single native category, in which case they may be equally 

similar/discrepant to native exemplars,” as is the case with Salish /k’/ and /q/, which both 

assimilate to English [kh] (Best 1994, 191); 

3) Category Goodness (CG) Assimilation: “the nonnative pair may both be assimilated to 

a single native category, yet one may be more similar than the other to the native 

phoneme, that is, the nonnative phones may show differences,” as with Zulu /k/, which 

assimilates well to English [kh], while Zulu /k’/ also assimilates to English [kh], but as a 

poor exemplar (Best 1994, 191); and 

4) Nonassimilable (NA): “the nonnative sounds may be too discrepant from the gestural 

properties of any native categories to be assimilated into any categories of the native 

phonology and should, therefore, be perceived as nonspeech sounds,” as is the case with 

English listeners and Bantu click consonants (Best 1994, 191). 

 For “phonologically sophisticated listeners,” Best (1994) predicts that listeners should be 

near-ceiling for discriminating TC contrasts; moderate to good with CG contrasts (with between-

category discrimination better than within-category discrimination); moderate to good with NA 

contrasts; and poor at discriminating SC contrasts, for a TC > (NA <-> CG) > SC continuum 

(191). 
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2.3.3 The Second Language Perception Model (L2LP; Escudero and Boersma 2004) 

In contrast to the SLM and PAM models, which have tended to focus on group characteristics, 

the Second Language Perception Model (L2LP) was developed by Escudero and Boersma (2004) 

specifically to explain individual variation in nonnative perception, regardless of the proficiency 

level of the L2 learner. According to Colantoni, Steele, and Escudero (2015), “[t]he aim of the 

model is to predict L2 difficulty in each individual through a comprehensive comparison of their 

L1 categories and those of the specific variety of the TL [target language] that they will be (or 

are currently) learning,” creating a developmental sequence which is then tested against groups 

of beginning, intermediate, and advanced L2 learners of a particular L1 (44).  

Like PAM, L2LP regards contrasts as “new” or “similar” contrasts, depending on 

whether L2 learners perceive L2 contrasts as different from or similar to L1 contrasts; L2LP 

research has tended to focus on L2 vowels, due to the “large variability in the performance of L2 

learners” in L2 vowel studies (Colantoni, Steele, and Escudero 2015, 44-45). However, rather 

than using gestural information to model CLI, the L2LP model is based mainly on acoustic 

information, like the SLM, this having to do with the difficulty of categorizing vowels by 

gestures (Colantoni, Steele, and Escudero 2015). One important finding associated with the 

L2LP model is the importance of individual differences: For example, the English L1 learners of 

German in Mayr and Escudero (2010) “performed differently depending on their individual 

perceptual assimilation patterns” (Colantoni, Steele, and Escudero 2015). Specifically, “their 

cross-language mapping pattern…predicted their L2 identification performance”; “the more 

listeners assigned a German contrast to two different L1 categories, the easier it was for them to 

achieve native-like performance in the L2 perception of such a contrast, confirming the L2LP 
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hypothesis that L2 learners find similar contrasts less difficult than new contrasts” (Colantoni, 

Steele, and Escudero 2015, 47). 

 

2.4 Previous research 

There are four areas of heritage language phonetics and phonology in which researchers are 

beginning to develop a body of knowledge about the “heritage accent”: 1) perception of 

consonants and vowels by heritage speakers; 2) maintenance of sound contrast between the 

heritage language and the dominant language and phonological categories in heritage speakers; 

3) voice onset time (VOT) in heritage speakers; and 4) vowel categorization in heritage speakers. 

 

2.4.1 Heritage language speech perception 

 

 Oh, Au, & Jun (2010) conducted an early study in heritage language speech perception, 

investigating the perception of Korean stops by comparing two groups of early Korean language 

students in the second week of their Korean classes: 1) 12 Korean adoptees, who were adopted 

before the age of 1 by non-Korean-speaking parents, and 2) 13 Korean language students with no 

prior exposure to Korean. This study builds on earlier studies in speech production and 

morphosyntax (Au, Knightly, Jun, & Oh 2002 and Au, Oh, Knightly, Jun, & Romo 2008, which 

will be discussed later in §2.4.3), which investigated the distinction between heritage language 

speakers who spoke the heritage language in childhood and those who simply overheard it 

(childhood speakers versus childhood overhearers). Based on that previous research, Oh et al. 

(2010) predicted that early linguistic experience would be necessary to develop native-like 

phonological abilities, and that without continued exposure this native language ability would be 

lost, buried as inaccessible childhood memories. They also hypothesized that the process of 
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relearning the heritage language may reactivate these inaccessible childhood memories, bringing 

their phonological awareness back to the fore (Oh et al. 2010). Previous research on Korean 

adoptees who were adopted in France from Korea found that the Korean adoptees had no Korean 

ability at all and were identical to other French monolinguals, but this was without any further 

exposure to Korean beyond the first year or so of life (Pallier at al. 2003 and Ventureyra, Pallier, 

& Yoo 2004, as cited in Oh et al. 2010).  

The experiment was preceded by a language questionnaire and a childhood slang test, 

both of which were meant to determine that each group of participants had no Korean language 

ability; both groups were expected to perform poorly on the childhood slang test, which they did 

(Oh et al. 2010). The experiment itself consisted of an ABX identification task, in which 

participants heard three sounds in succession (the first and second different from each other) and 

were tasked with identifying which sound the third sound was most like; the phonemic 

distinction being tested was the Korean three-way lenis, tense, and aspirated distinction, using /t, 

k/ (Oh et al. 2010). There was no difference in overall phoneme identification, although the 

adoptee group distinguished lenis and aspirated stops better than the non-adoptee group, even 

though the Korean adoptees had no experience with Korean after adoption (Oh et al. 2010). 

Ultimately, this suggests that even brief exposure to a language early in life is sufficient to leave 

a lasting impression on perceptual abilities, which may then be reactivated, despite their 

dormancy, when a heritage speaker begins to take classes in the heritage language. 

Boomershine (2013) is a later study which investigated the perception of English vowels 

by heritage speakers, monolingual English and Spanish speakers, and advanced bilinguals in 

both languages. A total of 86 participants listened to a pair of sounds, consisting of the English 

vowels /i, ɪ, ɛ, e, æ/, spoken by three different speakers and rated them as similar or different 
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from each other on a Likert scale from 1 (“very similar”) to 5 (“very different”) (Boomershine 

2013, 108-109). The two sound pairs were separated by one second of silence and delivered in 

three test blocks of 60 items each (one block for each speaker) preceded by four practice trials 

(Boomershine 2013). All participants also filled out a language questionnaire. 

Heritage speakers differed from monolingual Spanish speakers in identification of the 

[e]/[æ], [i]/[ɛ], [e]/[i], and [i]/[ɪ] pairs (Boomershine 2013). Heritage speakers identified [e]/[æ] 

and [i]/[ɛ] as more similar to each other, while monolingual Spanish speakers did not, instead 

identifying [e]/[i] and [i]/[ɪ] as more similar to each other, which the heritage speakers did not 

identify as similar (Boomershine 2013). In fact, heritage speakers patterned identically with the 

native Spanish-speaking bilinguals, only differing from native English-speaking bilinguals in 

their identification of [e]/[i] as being more similar than native English-speaking bilinguals 

identified them (Boomershine 2013). This suggests that heritage speakers have basically native 

perceptual abilities in Spanish which are nevertheless modified by their proficiency in English, in 

a similar way to how native Spanish-speaking bilinguals’ Spanish categories are modified by 

their own English proficiency. Bilingual speech perception, including heritage language speech 

perception, then, is different from monolingual speech perception. L2 speech perception, 

however, according to this study, is like heritage language speech perception, pointing to a 

difference between perception and production in these two groups, as heritage speakers tend to 

sound native-like (with possibly only minor differences from native speakers), whereas L2 

speakers rarely sound native. In terms of wider theoretical issues in linguistics and second 

language acquisition, Boomershine (2013)’s work demonstrates that having good perceptual 

abilities does not necessarily lead to good productive abilities, and that perception does not equal 

production in this sense. 
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Casillas & Simonet (2016) is an investigation of the production and perception of 

Spanish-speaking sequential bilinguals, specifically those speakers they term “‘switched-

dominance’ speakers,” as compared to Spanish-speaking late learners of English and native 

speakers of English; the term “‘switched-dominance’ speakers” refers to heritage speakers who 

later become completely dominant in their L2, to the extent that they can no longer speak the L1 

(172). They argue that heritage speakers’ abilities in their L2 are understudied, as most studies 

focus on heritage speakers’ abilities in the L1; they ask the question, “Does a significant change 

in language dominance compensate for reduced exposure during the first year(s) of life?” 

(Casillas & Simonet 2016, 172). This is a way of addressing questions about speech perception 

in bilinguals, as many studies on Spanish/Catalan bilinguals (e.g., Pallier et al. 1997, 2001; 

Sebastian-Galles & Soto-Faraco 1999, as cited in Casillas & Simonet 2016) have found that 

Spanish-dominant bilinguals have suboptimal speech perception in Catalan, which is the later 

learned language (Casillas & Simonet 2016). The authors of the studies interpret the language 

dominance as caused by sequential learning, although Casillas & Simonet (2016) note that many 

other factors, like sociolinguistic affiliation and patterns of adult use, could also explain the 

results. Importantly, Spanish-Catalan bilinguals use Spanish more than Catalan daily and hold 

more positive attitudes toward Spanish (Casillas & Simonet 2016). Thus, the usage of switched 

dominance speakers as a study population can disentangle the other factors at play, as these 

speakers no longer speak the L1. 

Casillas & Simonet (2016) report that studies like Flege et al. (1997) and Flege et al. 

(2003) demonstrate that early L1 language exposure persists, so that bilinguals, even if dominant 

in the L2, do not pronounce sounds like native speakers. However, there are other studies, like 

Piske et al. (2002), and Flege and MacKay (2004) that indicate that the more the L1 is used, the 
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more non-native-like a speaker may sound in the L2, suggesting that it is L1 use which 

determines nativeness in the L2 (Casillas & Simonet 2016). Casillas & Simonet (2016) also point 

to research like Oh et al. (2010), which demonstrates that “L1 loss can foster the resetting of the 

neural network related to L1 retention, leading to ultimate attainment in the L2” (173). Other 

studies, like Au et al. (2008), demonstrate that simply overhearing the L1, as in the case of 

heritage language overhearers, can result in better subsequent performance in the L1 when 

heritage speakers enroll in formal language classes (Casillas & Simonet 2016). All this research 

points to the fact that an L1 may become dormant, but nevertheless remain to be reactivated later 

in life with the correct input. 

Casillas & Simonet (2016)’s study consisted of three separate experiments: One 

production experiment (Experiment 1, to be discussed in §2.4) and two perception experiments 

(Experiments 2 and 3). All the experiments targeted the /æ/-/ɑ/ distinction, which Casillas & 

Simonet (2016) predicted would assimilate to a single category for Spanish speakers, for which 

there is ample evidence from the literature. Experiment 2 was a two-alternative forced choice 

(2AFC) identification task with /i/-/ɛ/ as a control and /æ/-/ɑ/ as the pair of interest (Casillas & 

Simonet 2016). Casillas & Simonet (2016) constructed three seven-step resynthesized vowel 

continua which were repeated four times in random order for a total of 56 responses (7 stimuli X 

4 repetitions X 2 continua). The results demonstrated that early learners (the switched dominance 

speakers) had a less crisp, less categorical boundary between /æ/ and /ɑ/ than did native English 

speakers, like the Spanish-speaking late learners of English (Casillas & Simonet 2016). In other 

words, the switched dominance speakers showed patterns in between native English speakers 

and late learners. All groups had clearly defined boundaries for the /i/-/ɛ/ distinction (Casillas & 

Simonet 2016). 
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Experiment 3 was a discrimination experiment with the same resynthesized continua; 

using native speaker judgments, these were grouped into two categories (1-3 and 5-7) (Casillas 

& Simonet 2016). The experiment consisted of an AXB identification task, with 28 trials per 

contrast for a total of 56 contrasts in total, 16 out of 28 where one of the sounds was different 

(AAB, ABB, BAA, BBA) and 12 out of 28 where the stimuli were all the same (AAA, BBB), for 

a total of 168 responses (28 sequences X 3 repetitions X 2 contrasts [/i/-/ɛ/, /æ/-/ɑ/]) (Casillas & 

Simonet 2016). Like in Experiment 2, results for /i/-/ɛ/ were similar across groups (Casillas & 

Simonet 2016). Switched dominance speakers were significantly different in hit rates from late 

learners in discriminating /æ/-/ɑ/, but not from native English speakers, although they had more 

false alarms, like the late learner group (Casillas & Simonet 2016). Casillas & Simonet (2016) 

argue that the higher false alarm rate is due to a lower sensitivity to the /æ/-/ɑ/ distinction in 

switched dominance speakers, who are overall less accurate than native speakers but still 

different from late learners. Overall, the results of Experiments 2 and 3 suggest that the “effects 

of the formative first years of life seem extremely persistent, and they are carried into adulthood” 

(Casillas & Simonet 2009). 

Together these three studies (Oh et al. 2010, Boomershine 2013, Casillas & Simonet 

2016) demonstrate that heritage speakers have perceptual knowledge which persists despite lack 

of use and helps them achieve better phonological outcomes in their heritage language when they 

decide to begin traditional language classes. They also demonstrate that perception is distinct 

from production, as two of the groups of heritage speakers, in Oh et al. (2010) and Casillas & 

Simonet (2016), are no longer able to speak the heritage language. This suggests that there is a 

connection between production and perception, but not a straightforward one to one relationship 

(if a person can perceive a contrast they may not be able to produce it accurately and vice versa). 
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2.4.2 Sound contrast and phonological categories in heritage language speakers 

 

 Another of the areas in which heritage language researchers have made some progress is 

in the study of phonological categories and the maintenance of sound contrast in heritage 

language speakers. One question, given that heritage language speakers are proficient in two 

languages, is whether they maintain sound contrast between their languages, and, by extension, 

whether they have separate or merged phonological categories for their languages. Godson 

(2004) (a published version of the research conducted in Godson 2003) is the first study on 

phonological categories in heritage language speakers, investigating English influence on 

Western Armenian heritage language speakers. Godson (2004) investigated the age of 

dominance in English and how this affected vowel production in Western Armenian heritage 

speakers. Godson (2004) hypothesized that interrupted acquirers ought to produce vowels like 

English, owing to the impact of English language dominance. Godson (2004) hypothesized that 

there may ultimately be three types of variation in the study: 1) there may be variation between 

vowels acquired early versus those acquired later; 2) the frequency of occurrence of the vowels 

themselves may impact variation; and 3) the greater influence of English may affect those 

speakers who became English dominant sooner.  

Participants included 21 females (in order to limit variation from vocal tract length), 

including 10 interrupted acquirers of Western Armenian, 10 uninterrupted acquirers, and 1 

monolingual (who also spoke some Arabic); participants ranged in age from 20s to 60s and 

detailed language histories were elicited using a standardized form (Godson 2004). All heritage 

speaker participants lived in the San Diego Armenian community at the time of the study 

(Godson 2004). Each participant read a C1VC2 word, where each C was the same place but not 
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necessarily the same manner; the vowels included each of the five Western Armenian vowels (/i, 

e [represented as å], a, o, u/) (Godson 2004). Each of the 42 words was 2-3 syllables and all were 

stressed and commonly used words acquired by the age of 5 (Godson 2004). They were 

pronounced by participants in a frame sentence, repeated twice, and pseudorandomized, with the 

last two sentences discarded to avoid list position effects (Godson 2004). Words were presented 

in two versions, in Western Armenian and English translation, as some participants were 

illiterate in Western Armenian and were required to translate from the English word to the 

required Western Armenian word (Godson 2004). Vowel production data for comparison 

purposes was collected from 9 monolingual speakers of Southern California English. 

Godson (2004) compared F1 against F2 for all vowel tokens and analyzed the data with 

the Hotelling t-test, using four groups of participants: Interrupted acquirers, uninterrupted 

acquirers, the baseline speaker, and English monolingual participants. Results showed that only 

/o/ and /u/ had greater variability across groups (Godson 2004). For /i/, /e/, and /a/, interrupted 

acquirers were closer to English speakers than to the baseline Western Armenian speaker; 

Godson (2004) theorized that this was the source of a slight perceivable heritage accent. Even 

though uninterrupted acquirers were much closer to the baseline speaker, they too showed 

influence from English; only for /o/ and /u/ were all groups of acquirers different from the 

monolingual English speakers (Godson 2004). Godson (2004) noted that Western Armenian /o, 

u/ and English /o, u/ differ in backness, which must cause speakers to maintain distinct vowel 

productions. Godson (2004) argued that drift toward English resulted from phonetic 

modifications which occur across the lifetime due to the influence of a dominant language. The 

interrupted acquirers’ Western Armenian vowels were much closer to English than uninterrupted 

acquirers’ were, because of their greater dominance in English, but all groups of Western 
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Armenian heritage speakers demonstrated English influence due to the effects of language 

dominance (Godson 2004). Ultimately, the results suggested to Godson (2004) that the heritage 

speakers in the study must have bilingual phonological systems with distinct L1 and L2 

representations, as there were differential effects, not across-the-board effects, as one would 

expect if there were shared phonological representations. While these results are interesting and a 

useful addition to the growing body of work on heritage language phonology, some caution is in 

order, as Godson (2004) notes that the Western Armenian speaking community is undergoing 

language attrition; Western Armenian is a minority language everywhere. This factor may 

exacerbate the language dominance effect displayed in the data, as the parents of the heritage 

speakers are themselves bilingual in another language (either Arabic or Turkish, usually) 

(Godson 2004). 

Chang et al. (2009) and Chang et al. (2011) also discuss the maintenance of phonological 

and phonetic contrast between a heritage speaker’s two languages. Chang et al. (2009) note that 

only Godson (2003) had previously explored neutralization of phonological categories in a 

heritage language, observing that, for her heritage speaker participants, Western Armenian 

vowels were influenced by English vowels without neutralizing the contrast between the two 

language’s vowels. Chang et al. (2009) address this same question in Mandarin, asking whether 

Mandarin heritage speakers maintain consonantal contrasts between the fricatives /s, ʃ/ in 

English and /ɕ, ʂ, s/ in Mandarin, all consonants which are predicted to undergo “‘equivalence 

classification,’” or merger, according to Flege (1987). Their experiment consists of an uneven 

number of participants: 5 native Mandarin speakers, 8 heritage speakers of Mandarin and 

English, and 5 L1 English learners of Mandarin (Chang et al. 2009). Participants were tasked 

with pronouncing 62 Mandarin words and phrases and 35 English words which were presented 
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on index cards; each of the stimuli contained one of the five fricatives before a vowel in a 

monosyllabic word (Chang et al. 2009). English words were written in standard English 

orthography, while Mandarin words were presented in traditional or simplified Mandarin 

characters or in either pinyin or BoPoMoFo romanization (Chang et al. 2009). The words were 

recorded and analyzed in Praat (Boersma & Weenink 2008) for peak amplitude frequency (PAF) 

and centroid frequency (CF) over the middle 100 ms of the fricative (Chang et al. 2009). The 

researchers also measured transitional formants over the first 20 ms of the vowel (Chang et al. 

2009). 

 Overall, the Mandarin retroflex fricatives /ɕ/ and /ʂ/ were distinguished by almost all the 

subjects, with a significant difference between the two fricatives for 17 out of the 18 subjects 

(with the one subject unable to distinguish between the two being a late learner) (Chang et al. 

2009). Similarly, Mandarin /ɕ/ and English /ʃ/ were distinguished as well by all speakers, with 

heritage speakers distinguishing the two fricatives on more acoustic levels (PAF and CF were 

significant) than other native Mandarin or L2 participants (Chang et al. 2009). However, only 

about 50% of the participants distinguished between Mandarin /ʂ/ and English /ʃ/; the half of the 

participants who were “distinguishers” were concentrated in the heritage speaker subject pool, 

evidencing that most of the heritage speakers in the study are better able to control and maintain 

phonetic contrast between the fricatives of their two languages than either of the two other 

groups, who fail to distinguish the two fricatives (Chang et al. 2009, 42). For English /s/ and 

Mandarin /s/, 10 of a total 16 participants distinguished the two fricatives using a higher PAF 

and CF than for the English fricative (Chang et al. 2009). This group was composed mostly of 

heritage speakers and L2 learners (Chang et al. 2009). 
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 Chang et al. (2009)’s results demonstrate that heritage speakers, in general, are better able 

to maintain phonological contrast across their two languages than are native speakers or L2 

learners. Chang et al. (2009) hypothesize that this ability could stem from early exposure to both 

languages, which may give heritage speakers an advantage phonologically, or it may be the 

result of having two separate phonological systems which dissimilate from each other, making it 

easier for heritage speakers to distinguish between the sounds of their languages. They note that 

the differences in PAF and CF cannot be correlated with particular speaker groups, which, for 

them, points to the verity of the first hypothesis, which is also supported independently by 

Casillas & Simonet (2016)’s data. 

 Chang et al. (2011) is a similar, but more ambitious study investigating Mandarin 

heritage speakers’ ability to maintain both phonetic and phonological contrast in vowel quality 

(between English and Mandarin /ou, u/ and Mandarin /y/); laryngeal categories (between English 

/p, t, k/ and Mandarin /ph, th, kh/); and fricative place categories (between Mandarin /ʂ, ɕ/ and 

English /ʃ/). Chang et al. (2011) investigate whether “[heritage language] speakers merge 

different sound categories rather than producing them distinctly” (3965). After collecting 

demographic information, including gender, age, place of birth and residential history, and, if 

appropriate, age of arrival in the U.S., other languages spoken or exposed to in the home, 

frequency of heritage language use, and general experience with the heritage language, the 

researchers grouped the 26 participants (with two participants excluded for having language 

backgrounds inconsistent with the study) into three main groups (6 native Mandarin speakers, 15 

heritage Mandarin speakers, and 5 L2 learners of Mandarin) while also subdividing the heritage 

language speakers into high exposure (HE; 9 participants) and low exposure (LE; 6 participants) 

groups based on self-reported use and years spent in a Mandarin-speaking environment (Chang 
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et al. 2011). One unusual aspect of this study is that Chang et al. (2011) did not try to control for 

variability within the heritage speaker participant pool, but instead included everyone together, 

with the HE and LE groups used to test whether this method of pooling diverse heritage speaker 

participants would result in interpretable data. 

 The procedure is identical to the procedure used in Chang et al. (2009), where 

participants read words from note cards; each language block was repeated four times for a total 

of 364 tokens (59 in Mandarin and 32 in English) (Chang et al. 2011). The participants 

completed one language block before moving on to the other language, and the language blocks 

were balanced across participants (Chang et al. 2011). The researchers measured the tokens in 

Praat (Boersma and Weenink 2011) and converted the measurements to Bark to have an acoustic 

and perceptual view of participants’ productions (Chang et al. 2011). Following the Speech 

Learning Model (SLM; Flege 1995), Chang et al. (2011) theorized that heritage speakers would 

outperform L2 learners in producing sound contrast between the two languages, while they 

predicted that heritage speakers and L2 learners would both perform well on sounds, like 

Mandarin /y/, which only exist in one of the languages. According to the SLM, similar sounds in 

the L1 and L2 are predicted to undergo “equivalence classification,” whereby the two categories 

are merged in the learner’s phonology, causing similar productions of both sounds (Chang et al. 

2011, 3966). Chang et al. (2011), following the work of Chang et al. (2009), however, 

hypothesized that heritage speakers can maintain sound contrasts between their two languages 

(probably because of early exposure to the two languages, as increasing age of L2 exposure 

results in more equivalence classification), which L2 learners are often simply not able to do. 

Chang et al. (2011) also argued, in line with the L2 Perceptual Assimilation Model (PAM-L2; 

Best & Tyler 2007), that similarity between an L1 and an L2 sound can depend on gestural, 
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phonetic, or phonological knowledge; in the case of English /u/ versus Mandarin /u/ or /y/, the 

different levels of linguistic information conflict, with English /u/ being acoustically more like 

Mandarin /y/, but more phonologically like Mandarin /u/, despite their acoustic dissimilarity. As 

with French /y/, Mandarin /y/ was hypothesized to be a “new” vowel for L2 learners (Chang et 

al. 2011). 

 Results for back vowels demonstrated that all groups produced the vowels distinctly, but 

that heritage speakers had the greatest separation between them, producing each language’s 

vowels distinctly (Chang et al. 2011). For the laryngeal categories, Mandarin aspirated and 

English voiceless plosives were only produced distinctly by native Mandarin speakers and 

heritage speakers, as the two types of plosives ostensibly undergo equivalence classification for 

L2 learners (Chang et al. 2011). The Mandarin retroflex and English palatoalveolar fricatives 

were produced distinctly by more heritage speakers and L2 learners (Chang et al. 2011). In each 

case, heritage speakers outperformed native speakers and L2 learners of Mandarin in producing 

both functional sound contrast (within a language) and non-functional sound contrast between 

English and Mandarin, in line with Chang et al. (2009)’s previous results, as well as the various 

studies highlighted in §2.1. As Chang et al. (2009) noted, this may be the result of early exposure 

to the language, which causes heritage speakers to have better perceptual abilities than non-

heritage speakers and allows them to phonetically approximate native speaker norms; or it may 

be the result of a shared phonological system with interacting categories that may dissimilate 

from each other to maintain contrast between languages. The growing body of evidence on 

heritage speakers suggests that the first hypothesis is correct, that early exposure to a language 

has great phonological benefits, allowing heritage speakers to perform well in their heritage and 

dominant languages. 
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2.4.3 Voice Onset Time (VOT) studies in heritage speakers 

 

 While not common, some researchers who have investigated heritage languages have 

conducted VOT studies to test how well heritage speakers perform in their two languages. For 

example, Au et al. (2002) investigate the long-term effects of childhood overhearing when 

learning an overheard language; they focus on phonology and morphosyntax because they claim 

these are the easiest for children to acquire and the hardest for adults. In the study, Au et al. 

(2002) compared 11 Spanish overhearers, who heard Spanish spoken around them as children, to 

12 late L2 learners of Spanish, with both groups enrolled in second year Spanish classes. Both 

groups were tested against native Spanish speakers using a childhood slang test and a sentence 

speaking task; overhearers performed worse than Spanish speakers on the slang test, but better 

than L2 learners, as the researchers expected (Au et al. 2002). Participants were asked to read a 

frame sentence, “Diga ______ por favor” (“Say ______ please”), stressing the word in the blank, 

which consisted of a Spanish word with /p, t, k/ or /b, d, g/ either word-initially or word-

medially; each sentence was presented three times in random order (Au et al. 2002). The 

researchers measured voice onset time (VOT) to investigate participants’ speaking at the 

phonetic level, and they also investigated participants’ phonologies by observing whether 

speakers lenited /b, d, g/ intervocalically, as native Spanish speakers do (Au et al. 2002). 

Importantly, English VOT is 30-50 ms longer for /p, t, k/, so the shorter the VOT is, the more 

native-like pronunciation will be (Au et al. 2002). Twenty-eight native speakers also listened to 

the results in order to rate the accentedness of the speech on a 5-point Likert scale (Au et al. 

2002). 
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 Results demonstrated that overhearers have virtually native-like VOT; their VOT was 

shorter than L2 learners, who had longer VOT in word-initial than in word-medial position, 

echoing the common initial strengthening pattern in English (Au et al. 2002). In this respect, 

overhearers cue boundaries like native Spanish speakers (Au et al. 2002). Overhearers also 

lenited intervocalically and were found to be significantly more native-like by native speaker 

informants (Au et al. 2002). Importantly, VOT for overhearers’ English /b/ and /p/ were native-

like as well, which signaled to Au et al. (2002) that early exposure to a language produces both 

phonetic and phonological benefits with no detrimental effects for the later learned language. 

These results were clearly contrasted with the results for the morphosyntax experiment (which I 

have not described here), which showed no advantage of early exposure. Only 

phonetics/phonology improves with early exposure to a language; this result jives with other 

reported results which speak to the morphosyntactic deficits that many heritage speakers exhibit. 

 In a similar procedure as Au et al. (2002), Au et al. (2008) investigated the differences in 

phonetic and phonological ability between childhood speakers and childhood overhearers, 

researching in addition whether childhood speaking improved grammar. Participants consisted of 

10 childhood speakers, 20 childhood overhearers, 39 L2 learners, and 25 native Spanish 

speakers; speakers, overhearers, and L2 learners were tested on childhood slang and were rated 

by native speakers for accentedness (Au et al. 2008). Both these tests yielded similar results, with 

childhood speakers outperforming childhood overhearers, who in turn outperformed L2 learners 

(Au et al. 2008). The phonetic and phonological tests were the same as in Au et al. (2002), but 

Au et al. (2008) added a narrative speech task using Mercer Mayer’s wordless picture book 

“Frog, Where are You?” as well as a test of sentence perception in noise. The grammatical 
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component of the test included both noun phrase and verb phrase production, as well as 

grammaticality judgments of sentences (Au et al. 2008). 

 Overall, overhearers and speakers were demonstrably better phonologically than were L2 

learners, and childhood speakers had the highest accent ratings, being rated more native-like than 

either childhood overhearers or L2 learners (Au et al. 2008). Childhood speakers were also better 

at grammaticality judgments, with childhood overhearing providing no advantage grammatically, 

as Au et al. (2002) found. In terms of narrative speech, childhood speakers were significantly 

more grammatical than childhood overhearers, who had poor grammatically, and childhood 

speakers had slightly better perception of sentences in noise than did childhood overhearers (Au 

et al. 2008). Results demonstrated that speaking during childhood improves both phonology and 

grammar, while childhood overhearing only improves phonological abilities (Au et al. 2008). Au 

et al. (2008) asked themselves whether it was the amount of input (childhood speakers ostensibly 

receiving higher amounts of Spanish input during childhood), but they concluded that the 

statistics does not bear out this account. Current Spanish use also is unimportant, as both groups, 

overhearers and speakers, used the same amount of Spanish in their daily lives (Au et al. 2008). 

The researchers concluded that tacit childhood memory can still be accessible, ultimately 

allowing heritage speakers to perform better than L2 learners in their heritage language (Au et al. 

2008). 

 Hrycyna, Lapinskaya, Kochetov, and Nagy (2011) take a different approach from Au et 

al. (2002) and Au et al. (2008), researching VOT drift in three generations of Ukrainian, Russian, 

and Italian immigrants in Toronto, Canada. Ukrainian, Russian, and Italian all have short-lag 

VOT (0-30 ms) for /p, t, k/, while English has long-lag VOT (> 30 ms) (Hrycyna et al. 2011). 

The researchers were interested in whether later generations had more English-like VOT, owing 
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to factors like identification with Canada, hypothesizing that more identification with Canada 

would result in more English-influenced VOT patterns (Hrycyna et al. 2011). They investigated 

three generations from each community: 1) Generation 1 (G1), born outside of Canada and 

having lived in Toronto for 20+ years; 2) Generation 2 (G2), born in Toronto or having arrived 

before age 6 with at least one G1 parent; and 3) Generation 3 (G3), born in Canada with at least 

one G2 parent (Hrycyna et al. 2011). The study consisted of an investigation of /p, t, k/ before /a, 

o/ in a corpus of conversational speech; the first 25 instances within the first 15 minutes were 

selected, for a total of 2,515 words, which were annotated and analyzed in Praat (Boersma & 

Weenink 2011) (Hrycyna et al. 2011). Participants also completed an Ethnic Orientation 

Questionnaire (EOQ), which quantified their identification with Canada or with their respective 

ethnic communities (Hrycyna et al. 2011). 

 Results showed that VOT drifted towards English during successive generations for both 

the Ukrainians and the Russians, but not for the Italians (Hrycyna et al. 2011). The second and 

third generations of Ukrainians were, however, closer to Ukrainian VOT than the Russians were 

to Russian VOT (Hrycyna et al. 2011). The researchers also noted that there was more English 

influence on similar segments, like /p, k/, as Flege (1987) claims (Hrycyna et al. 2011). 

Combined with the EOQ data, Hrycyna et al. (2011) argued that the Russians and Ukrainians 

exhibited the patterns they did because they identified more with Canada and because the 

Russian community in Toronto is not large and tight-knit, like the Ukrainian and Italian 

communities are. The Italian speaking second and third generation were the closest to native 

speaker VOT because they valued their heritage language and ethnic community more than 

either the Ukrainian or Russian groups (Hrycyna et al. 2011). As has been found in other studies 

of heritage language speakers, the researchers also noted that there was a very large amount of 
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variability amongst the heritage speakers, with some being considerably closer to native speaker 

VOT norms than others (Hrycyna et al. 2011). 

 This body of research on VOT in heritage speakers demonstrates that both early exposure 

(and the type of early exposure) to the heritage language and the amount of identification with 

the ethnic community both affect the phonetic and phonological outcomes of heritage speakers. 

Childhood speakers perform better than childhood overhearers on tests of VOT and grammar, 

while those heritage speakers who identify more with the ethnic community, rather than with the 

wider community, tend to preserve more native-like phonologies across generations. This 

affective component of heritage language status adds another dimension to the growing picture 

of heritage language speakers’ performance and identities. 

 Lein, Kupisch, and van de Weijer (2016) investigated VOT in simultaneous bilinguals 

(2L1s) to determine if differences in VOT production had an effect on global foreign accent, or 

the “phonetic and phonological properties that deviate from the accent associated with 

monolingual speakers” (733). Lein et al. (2016) note that little is known about the ultimate 

attainment in pronunciation of 2L1s, a group which includes HS. Existing research tends to focus 

on comparisons of HS to monolinguals, with heritage populations mainly drawn from minority 

language communities with low social prestige and little support outside of speakers’ homes 

(Lein et al. 2016). Expanding on this previous research, the researchers investigated French and 

German 2L1s who grew up in either country, theorizing that differences between the two groups 

would be due to speaker-specific situations, including the language used in schools and time 

spent in the heritage country (Lein et al. 2016). French and German have different VOT systems, 

which makes cross-linguistic influence (CLI) more apparent; specifically, German VOT is longer 

than French VOT, making it easy to determine the direction of influence from one language to 
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another: Longer VOTs are influenced by German, and shorter VOTs are influenced by French 

(Lein et al. 2016). CLI results in compromise values for late L2 learners (Flege 1991, Laeufer 

1996) and L1 attriters (Flege 1987, Major 1992), but it is unclear what the full attainment of 

heritage speakers looks like in adulthood, although the earlier a language is spoken, the more 

monolingual-like the pronunciation is (Abrahamsson and Hyltenstam 2009; Flege, Munro, and 

MacKay 1995; Flege, Yeni-Komshian, and Liu 1999). Lein et al. (2016) do note that “interrupted 

exposure in childhood in combination with intensive input and use of an L2 can affect global 

accent – though not necessarily in VOT – in the L1, even if L2 exposure starts after age six” 

(734). 

 Lein et al. (2016) ask the following questions: 1) Do 2L1s have separate phonetic 

categories? Secondarily, 2) Is there a correlation between VOT and global foreign accent? Based 

on Flege (1995)’s Speech Learning Model (SLM), “[d]eviances between 2L1s and monolinguals 

are not expected,” as early acquisition of an L2 should result in separate phonetic categories or 

systems, rather than the merged categories/systems expected in late L2 acquisition (Lein et al. 

2016, 734). In order to investigate this, Lein et al. (2016) selected seven German-French 2L1s 

from France and seven from Germany and compared them to five German monolinguals and five 

French monolinguals from the HABLA corpus, a corpus of semi-structured interviews of 20-30 

minutes duration. Data for the study was drawn from a narrative task with pictures of words 

beginning with /k/ (Lein et al. 2016). The researchers focused specifically on /k/ because the 

distinction is learned later and is harder to acquire (Lein et al. 2015). Global accent was also 

rated by groups of monolinguals who listened to 15 seconds of naturalistic speech; monolingual 

raters generally determined that the 2L1 speech was accented in the heritage language (Lein et al. 

2016). 
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 The results demonstrated that the average VOT was shorter in French than in German, 

demonstrating that heritage speakers were able to maintain phonetic distance between their two 

languages, but the difference between VOT values was shorter in speakers from France (who 

were French dominant) than speakers from Germany (who were German dominant) (Lein et al. 

2016). 2L1 VOT values were also shorter than monolingual VOT values (Lein et al. 2016). The 

researchers utilized a mixed-effects regression model to analyze the results with interactions of 

childhood country with language; vowel height and vowel frontness of following vowels (4 

categories); word length (1 or 2 syllables); and word type (function or content) (Lein et al. 2016). 

They used random intercepts for participant and for word (Lein et al. 2016). The analysis 

demonstrated that the 2L1s from Germany were indistinguishable from the 2L1s from France 

when speaking French, but that 2L1s from France produced significantly shorter VOTs when 

speaking German (Lein et al. 2015). However, there were no systematic relationships between 

VOT and foreign accent rating, and the 2L1 speakers realized all VOT values in the same range 

and almost all of them clearly differentiated between the languages (Lein et al. 2016). Based on 

this analysis, the researchers determined that VOT was not as susceptible to CLI because it is 

acquired early, other factors ultimately contributing to the perceived foreign accent of many 

early bilinguals (Lein et al. 2016). 

 Similarly, Kupisch, Barton, Hailer, Klaschik, Stangen, Lein, and van de Weijer (2014) 

investigated perceived foreign accent in 38 German-French and German-Italian HS compared to 

monolinguals and L2 learners. They concluded that the majority language was always spoken 

without an accent, while the pronunciation of the HL was somewhere in between L1 and L2 

speakers (Kupisch et al. 2014). They also noted that a native accent correlates with the length of 

residence spent in the heritage country during childhood, not adulthood, pointing to the 
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importance of early exposure to ultimate HL phonetic/phonological attainment (Kupisch et al. 

2014). It is also important to note that these are the results of HL learning under “privileged” 

conditions, which differ from most of the HS in the literature, as the minority language is used as 

a language of instruction in schools (Kupisch et al. 2014). Kupisch et al. (2014) do also note that 

though acquisition before age 6 seems to be critical for phonology (see Long 1990), many 

studies show native-like accents after age 6; indeed, even speakers who acquire a language 

before age 6 can have foreign accents, and speakers who grow up in monolingual contexts can 

develop accents in their L1 later in life (125). This demonstrates the need for much additional 

work in these areas to begin to unravel the complicated scenarios of L1 and L2 acquisition, HL 

phonologies, and L1 attrition. Finally, Kupisch et al. (2014) note that greater use of a HL 

prevents the development of an accent in the communal language; there is, in fact, an inverse 

relationship between nativelikeness of accent in the HL and the dominant language. HS, in this 

sense, have an advantage in achieving monolingual-like accents over L2 speakers.  

 

2.4.4 Vowel categorization in heritage language speakers 

 

 Casillas & Simonet (2016) also tested how switched dominance speakers, Spanish L2 

speakers of English, and monolingual English speakers categorized the vowels /æ/ and /ɑ/. They 

used Birdsong et al. (2012)’s language questionnaire, an index of language dominance from -218 

to 218, where 0 indicates balanced bilingualism (Casillas & Simonet 2016). They also 

determined English vocabulary size, another measurement of language dominance, using the 

LexTale test. Using PsychoPy2, Casillas & Simonet (2016) developed a vowel categorization 

task using the words /hVd/ and /bVt/ or /pVt/ (where V represents any of the vowels of Western 

American English) in a frame sentence (“______, the word is ______”). There were a total of 16 
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/æ/-/ɑ/ targets (2 vowel phonemes X 2 sentence positions X 2 CVC contexts X 2 repetitions) 

(Casillas & Simonet 2016). Each vowel was segmented using the method of Clopper et al. 

(2005), with a script that extracted F1 and F2 spectral centroids at 20%, 35%, 50%, 65%, and 

80% of the total duration (Casillas & Simonet 2016). The F1 and F2 spectral centroids were then 

used to normalize the speech data for use in the experiment. 

 Results demonstrated that the vowel categories for /æ/ and /ɑ/ were closer together for 

switched dominance speakers than they were for native English speakers or late learners 

(Casillas & Simonet 2016). Native English speakers had two separate categories, and while 

switched dominance speakers had categories that were similar, they partially overlapped, like 

late learners’ categories (Casillas & Simonet 2016). Switched dominance speakers had a more 

fronted /ɑ/ which overlapped with /æ/, a finding that was similar to late learners; switched 

dominance speakers had, in other words, distinct categories with a noticeable overlap, in between 

English speakers and late learners (Casillas & Simonet 2016). These results, together with the 

previously reported results of Casillas & Simonet (2016), point to the overriding phonetic effects 

of sequential bilingualism, such that production and perception are affected, even when 

participants no longer speak their heritage language. 

 

2.5 Profile of a heritage accent and future research directions 

 

 Having reviewed some of the most recent research on heritage language phonology, what 

then can we say about the profile of the “heritage accent”? Most importantly, early exposure to a 

language during childhood, whether only aurally or whether the language was actually spoken, 

has an indelible effect on a heritage speaker’s production and perception, in both the L1 and the 

L2 (Au et al. 2002; Au et al. 2008; Oh et al. 2010; Casillas & Simonet 2016). Heritage speakers 
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have excellent command, phonetically and phonologically, of their heritage languages, despite 

some indication that language dominance can affect this phonetic and phonological ability 

(Chang et al. 2009; Chang et al. 2011; Godson 2004). The greater dominance in a majority 

language, the more non-native-like speech becomes (Godson 2004). However, despite this 

perceivable accent, separate L1 and L2 categories are preserved, with language dominance 

effects occurring usually where the L1 and L2 categories are most similar; where there are 

differential phonetic and phonological differences between an L1 and L2 category, these two 

categories remain separate (Chang et al. 2011; Godson 2004; Hrycyna et al. 2011). 

 Given these facts, there are at least three important future directions in heritage language 

phonology. First, what is the role of input in the ultimate attainment of a heritage language? Au 

et al. (2008) concluded that input did not play a role in the differences between childhood 

speakers versus childhood overhearers, but they presumed that childhood overhearers and 

childhood speakers received the same amount of input without empirically testing this 

hypothesis. Methodologically, this area of research calls for more multi-generational experiments 

which compare the speech of heritage speakers to that of their parents, the primary sources of 

heritage language input. Casillas & Simonet (2016) note that their results may have come about 

due to “messy input” from English-speaking parents who merge /æ/ and /ɑ/ because of influence 

from their native Spanish dialect (191). Speech data collected from parents of participants, or a 

similar group of people, could have allowed Casillas & Simonet (2016) to make a definitive 

claim about the likelihood of this possibility. Such information is crucial, as the results of their 

experiment would be due to the acquisition of a specific sociolect of English, rather than only the 

influence of previously spoken, and then forgotten, Spanish. There are also suggestions in the 

literature that some of the idiosyncrasies of heritage language speech may be the result of the 
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evolution of latent tendencies in parental speech, that heritage language is a case of rapid 

language evolution through a sort of amplification of changes in progress in parental speech. If 

heritage speakers only receive such input, they only can reproduce sentences which fit these 

latent patterns, resulting in a sort of overload of latent changes in progress occurring in heritage 

language speech. Study of parental varieties can shed light on such processes, proving or 

disproving these hypotheses. 

 Secondly, we still do not know what really causes a heritage accent, other than possibly 

language dominance (although Godson 2004’s research, again, took place in an extreme case of 

language attrition, which may not be readily applicable to all heritage language situations). There 

are simply not enough empirical phonetic studies which deeply compare heritage language 

speech to L1 and L2 speech, noticing and cataloging the differences between these various kinds 

of speech. Much of the research that has been conducted has also been done on major world 

languages, like Spanish and Mandarin, and we need more studies of more varieties of heritage 

languages, like Hmong and Somali heritage language speech, and more heritage language 

situations instead of English-based ones, like Kurdish and German or sub-Saharan languages and 

Modern Hebrew, for example. Methodologically, accentedness ratings and detailed phonetic 

comparisons are ways to conduct this kind of research. Accentedness ratings can be useful 

because they establish a baseline of accentedness in heritage speaker populations, in how much 

they differ from native speaker populations and how native speakers themselves perceive 

heritage speakers. Accentedness ratings are, of course, to some extent subjective and should be 

supplemented with detailed phonetic comparisons of heritage and native speech, in both 

production and perception. Production and perception are not intrinsically linked to one another, 
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although they can affect each other, and there are plenty of examples in the literature of 

“accented” perception as well. 

 Finally, more sociolinguistic work should be conducted on heritage languages, examining 

how speakers learn to use their heritage languages. Sociophonetics, the use of phonetic 

methodology to study sociolinguistic situations, whose goal is the “aim of identifying, and 

ultimately explaining, the sources, loci, parameters, and communicative functions of socially 

structured variation in speech,” can be a useful methodology in exploring the kinds of sociolects 

that heritage speakers learn and how they may later begin to learn the complexities of registers in 

language classes (Foulkes, Scobbie, & Watt 2010, 704). There is also little to no research on the 

sociolinguistic aspects of being heritage speakers, how they interact with native speaker groups 

or even what kind of identities they may construct for themselves within the heritage language. 

Style is an especially important part of human language and how we portray ourselves to the 

world. How do heritage speakers develop a language style with the limited resources they have 

on hand? Ethnography and community of practice-style research, together with quantitative 

sociophonetic methodology, can be used to untangle this question in this particularly rich area of 

heritage language research. 
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Chapter 3: Methodology 

3.1 The “language set” problem 

Since Trubetzkoy (1939) first proposed that a bilingual’s L1 interacts with their L2, researchers 

who have studied the phonetics and phonology of bilingualism have observed that “cross-

language categories are involved in complex interactions,” with both L1 and L2 categories 

“seem[ing] to coexist in a common representational network…activated simultaneously in the 

processing of speech in real-time…” (Simonet 2016, 1). Such complex interactions between the 

L1 and L2 present unique issues in experimental design, particularly in unilingual experimental 

settings; this experimental issue has been referred to as the “language set” problem, referring to 

the language sets used at different points in a multilingual experiment. Is it possible for 

bilinguals to access only one of their languages at a time during an experiment? If so, how do 

researchers manipulate the setting to ensure that the data they collect represents only the 

language they are interested in investigating at that time? 

 Simonet (2016) argues that a bilingual’s languages are integrated, both being activated 

simultaneously in both auditory comprehension and visual word recognition. Importantly, such 

activation occurs even in unilingual settings, as “phonological categories are reutilized,” so that 

accessing a particular phonological category activates all categories linked to it as well (3). 

Evidence from visual word recognition studies has demonstrated that language access is 

nonselective, with participants briefly looking at distractors in the other language, even when 

only one language is used during the experiment (Simonet 2016). Bilinguals appear to develop 

links between L1 and L2 sounds, resulting in assimilations and dissimilations, based on the 

(dis)similarity between sound categories (Simonet 2016). Novel category formation is directly 

influenced by these links between sounds, and even when new independent categories are 
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formed, they still appear to be connected to L1 categories, based on assimilation evidence 

(Simonet 2016). Flege et al. (2003), for example, found that L1 Italian early learners of English 

have more diphthongal movement in /eɪ/ than monolingual English speakers, which they argued 

was a direct result of novel category formation and dissimilation from monophthongal Italian /e/ 

(Simonet 2016). 

 Simonet (2016) also argues that these assimilations/dissimilations are mediated by the 

lexicon, defining a phonological category (or a “phoneme,” in some theories of phonology) as 

both the “i) knowledge of a phonetic category (perhaps an abstract, symbolic representation 

including phonetic-substance information or a cloud of detailed statistical information) and ii) 

knowledge of the set of words that contain this category,” or the set of minimal pairs defined by 

the phonological category (4). Thus, bilinguals who have developed a new phonetic category 

without developing knowledge of the words possessing this category have not acquired a new 

phoneme or phonemic contrast (Simonet 2016). In support of this definition, Amengual (2011) 

found that Spanish-English cognates in Spanish had longer /t/ VOTs than non-cognates when in 

a unilingual Spanish task, suggesting that these cross-language interactions must take place in the 

lexicon or be mediated through lexical connections (Simonet 2016). Similarly, Bosch and 

Ramon-Casas (2011) found that Spanish speakers appeared to merge Catalan /ɛ/ and /e/ (as 

Spanish only has /e/), but a phonetically trained Catalan listener heard the vowels as two distinct 

categories (Simonet 2016). This provides evidence that the Spanish-Catalan bilinguals in the 

study learned [ɛ] and [e], based on their two statistical distributions for these vowels, but had not 

acquired /ɛ/ and /e/ (Simonet 2016). In other words, accurate discrimination of an L2 contrast 

does not provide proof of having established a phonological category.  
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Pallier et al. (2001), in a similar study, found evidence that Spanish-Catalan bilinguals 

stored the /ɛ/-/e/ contrast as homophones, with expected lexical storage consequences, hearing 

/ˈne.tǝ/ “granddaughter” and /ˈnɛ.tǝ/ “clean, fem.” as a repetition, although other researchers 

have argued that the contrast could be stored as heterophones with speakers failing to access 

them during retrieval because of issues with performance (Simonet 2016). The opposite situation 

of Pallier et al. (2001) has also been found for Japanese-English bilinguals. For these bilinguals, 

Cutler et al. (2006) found that /l/-/ɹ/ identification is asymmetric; they appear to have acquired 

the contrast, but had perceptual difficulties identifying it (Simonet 2016). Specifically, /l/ and /ɹ/ 

had been acquired, but not [l] and [ɹ]; the Japanese bilinguals identified /ɹ/ correctly as [ɹ], 

having acquired a new phonological category, but identified /l/ as both [l] and [ɹ], as the 

phonological category in Japanese has phonetic characteristics intermediate between both 

English phonological categories (Cutler et al. 2006, as cited in Simonet 2016). 

Importantly, phonological categories are also updated in performance, with perceptual 

recalibration also affecting lexical recognition (Simonet 2016). Studies such as Logan et al. 

(1991) and Lively et al. (1993) have discovered that perceptual training improves both speech 

perception and production (Simonet 2016). Both studies trained Japanese listeners on the /l/-/ɹ/ 

distinction in English, which is notably difficult for Japanese speakers of English, as both 

assimilate to Japanese /ɾ/. Training listeners with a greater number of voices improved 

performance in both perception of /l/-/ɹ/ and production of the English sounds, demonstrating 

that cross-linguistic interactions are dynamic and that connections between English /l/ and /ɹ/ and 

Japanese /ɾ/ are modifiable (Simonet 2016). In experimental contexts, Antoniou et al. (2010) 

found that the language of the task is important. In a between-speakers design, they demonstrated 

that Greek-English bilinguals’ productions of Greek and English stops were identical to 



68 

 

monolinguals’ in Greek and English unilingual settings (Antoniou et al. 2010, as cited in 

Simonet 2016). Such findings suggest that results such as those of Flege (1987) and Fowler et al. 

(2008), where bilinguals produced intermediate phonetic categories to those of monolinguals, 

may be artifacts of the particular experimental design (Simonet 2016). In a demonstration of the 

importance of immediate language experience to experimental results, Sancier and Fowler 

(1997) found that the same Portuguese-English speaker tested separately in both languages in the 

U.S. and Brazil produced Portuguese VOTs similar to English in the U.S. setting and English 

VOTs closer to Portuguese in the Brazilian setting, while still maintaining contrast between both 

languages in both settings (Simonet 2016). Sancier and Fowler (1997) argued that recent 

language experience matters, as the Portuguese-English bilingual participant had been speaking 

mainly English in the U.S. and mainly Brazilian Portuguese in Brazil prior to participating in the 

experiment (Simonet 2016). 

Olson (2013) tested the dynamicity of cross-linguistic interactions in Spanish-English 

bilinguals by testing their speech productions in three sessions of a cued language-switching 

picture-naming task: Two unilingual sessions where 95% of the pictures were named in one of 

the two languages, and a bilingual session, where 50% of pictures were named in English and 

50% were named in Spanish. Olson (2013) found that the productions during the unilingual 

sessions were different from those in the bilingual session, with the productions from the 

bilingual session being more phonetically similar than the productions in the unilingual sessions 

(Simonet 2016). Such data suggests that cross-linguistic interactions can be strengthened by the 

design of the experimental task. Simonet (2016) notes that “increased activation of both 

languages leads to increased effects of cross-language interactions, but further research is 
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needed, especially on whether (or how much) different bilingual populations show this pattern, 

and in what occasions this occurs” (13). 

In terms of language-specific perceptual strategies, the use of language-specific 

properties in precursor sentences has the effect of reducing cross-language competition, forcing 

lexical access to become language-selective in tasks such as stop continuum categorization 

(Simonet 2016). However, in these studies, where bilinguals demonstrated language-specific 

perceptual boundaries, early bilinguals had larger differences, suggesting that both language-

specific perceptual behavior, as well as the precursor sentences used in an experiment, have an 

effect on production, such that “bilinguals have language-specific expectations and these 

influence speech perception even at pre-attentive stages” (Simonet 2016, 17). Gonzales and 

Lotto (2013) demonstrated this in an experiment which induced two different language modes in 

Spanish-English bilingual participants solely by manipulating the characteristics of the stimuli 

being categorized (Simonet 2016). While instructions were provided in English, the nonsense 

stimuli bafri and pafri were created on a /b/-/ph/ continuum, with the orthographic <r> being 

represented both as the English approximant [ɹ] and the Spanish tap [ɾ] in two separate versions 

of the stimuli (Gonzales and Lotto 2013, as cited in Simonet 2016). The researchers 

hypothesized that the presence of an approximant in the “English” stimuli would induce an 

English-like perceptual boundary, while the presence of a tap in the “Spanish” stimuli would 

induce a Spanish-like perceptual boundary (Gonzales and Lotto 2013, as cited in Simonet 2016). 

This is indeed what occurred in the experiment, though this raises a number of questions about 

how this must be represented in the lexicon. 

From this review of the relevant literature, it is clear that the design of an experiment 

testing bilingual participants must take into account the dynamic cross-language interactions 
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which may occur between a bilingual’s languages. The experimental design must suppress, as 

much as is possible, a bilingual’s other language when conducting a unilingual task. Precursor 

sentences, if used, must be carefully selected to ensure that they do not trigger a particular cross-

language reaction in participants. The non-experimental language used prior to or during an 

experiment, as in the language of directions or chatting before an experiment, can affect 

experimental results and must be carefully planned beforehand by the researcher. In the 

following sections, I will detail the experimental design and address how I minimized the 

“language set” problem. 

 

3.2 Study methods 

3.2.1 Participants 

Three groups of participants were tested in the experiment to determine the extent to which 

heritage speakers (HSs) of American English (AE) conform to the native phonetics of both of 

their languages: 

 1) Simultaneous (3) and early sequential (4) American English-Modern Hebrew (MH) 

speakers (HS speakers; 7 participants); 

 2) L1 AE, L2 MH speakers (older American olim; 10 participants); and 

 3) L1 MH, L2 AE speakers (native speakers [NS] of MH; 5 participants). 

The HS and the native AE speakers represent two generations of the American immigrant 

population in Israel, with the HS representing the children of American olim who were either 

born in the United States and immigrated to Israel while very young (before the age of six) or 

were born in Israel after their parents’ aliyah. In total, three HS were born in Israel, while two 

were born on the East Coast of the United States (both in New York), one was born on the West 



71 

 

Coast (in California), and one was born in Tennessee, in the American South (though she was 

from a major city, Memphis, and did not have a detectable Southern American English accent). 

The mean age of HSs was 25 years. 

Speaker ID Age Place of Birth Age of Acquisition 

of Modern Hebrew 

HS1 25 Israel 0 

HS2 24 Israel 0 

HS3 23 California 2 

HS4 27 Israel 0 

HS5 26 New York 6.5 

HS6 20 New York 5 

HS7 30 Tennessee 0 (aliyah at 3 mos.) 

 

Table 3: Heritage speaker demographics 

 

The older American olim were all born on the East Coast of the United States and lived there 

until immigration to Israel; all currently lived in Ma’aleh Adumim, on the outskirts of Jerusalem, 

except for one American olah who lived in Hashmonaim, halfway between Tel Aviv and 

Jerusalem. The mean age of American olim was 62 years. 

Speaker ID Age Place of Residence Before 

Immigration 

AO1 67 New York 

AO3 58 New Jersey 

AO4 >60 Massachusetts 

AO5 68 New York 

AO6 61 New York 

AO7 60 Pennsylvania 

AO8 57 Massachusetts 

AO9 63 Massachusetts 

AO10 65 New Jersey 

AO11 61 Massachusetts 

 

Table 4: American olim demographics 
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All NS of MH were born in Israel and grew up speaking only MH; all were current students at 

Tel Aviv University and received course credit for participating in the experiment. All other 

participants were compensated with 20 New Israeli Shekels (NIS) for their participation (about 

the price of two coffees). The mean age of NS was 24 years. 

Speaker ID Age 

NH2 23 

NH3 24 

NH4 27 

NH5 ** (early 20s) 

NH6 21 

 

Table 5: Native Modern Hebrew speaker demographics 

 Ultimately, two HS were removed from the study. One HS also spoke Russian natively, 

and the other immigrated to Israel at age 8, several years after the other HSs and his productions 

exhibited a pronounced AE accent likely due to the later acquisition of MH. One older American 

oleh was removed from the study because he performed poorly on the MH portion of the task, 

and one NH speaker was removed from the study because she was an overhearer of British 

English since birth and was not a true MH monolingual. 

 

3.2.2 Experimental Design 

The present experiment was modeled after Experiment 2 described in Chang et al. (2011), which 

investigated stop production by HS speakers of Mandarin in both Mandarin and English. 

Participants consisted of three separate groups of native Mandarin speakers (n = 6), Mandarin-

English heritage speakers (n = 15), and late L2 learners of Mandarin (n = 5), with an uneven 

number of participants (Chang et al. 2011). Importantly, they also did not control for specific HS 

characteristics, instead grouping the HSs into high and low exposure groups (Chang et al. 2011). 

In the experimental procedure, Chang et al. (2011) presented to their participants 59 Mandarin 
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items and 32 English items written on note cards. Language order was counterbalanced across 

participants, and participants repeated the items four times in a single language block before 

moving on to the other language (Chang et al. 2011). Stimuli consisted of monosyllabic words 

beginning with the relevant stops (/ptk bdg/ in English and /phthkh ptk/ in Mandarin) followed by 

back rounded vowels; English items were CVC and Mandarin items were CV, as the historic 

Mandarin final consonants have evolved into tones (Chang et al. 2011). In the acoustic analysis, 

Chang et al. (2011) analyzed the VOT of stimuli in Praat, following Lisker and Abramson 

(1964). 

 The present experiment was similar to Chang et al. (2011)’s, but substituted a picture 

naming experiment, instead of using written stimuli, to reduce any possible orthographic effects, 

which are known to influence speech productions. Pictures consisted of easy to name concrete 

objects, like “pig.” The experiment consisted of two different language sessions, which were 

counterbalanced across participants. At the beginning of each experiment, the researcher briefly 

described the experimental procedure in English and obtained required informed consent. The 

use of English was restricted to avoid influencing the participants’ language use; the researcher 

was American, and extensive use of AE prior to the task could have biased participants’ speech 

toward AE-like norms. In order to avoid such a situation, participants first read a short ~5 minute 

passage in the target language and then named all 54 pictures in that language session, repeating 

each picture name three times (e.g., “pig, pig, pig”). After the first language session, the 

participant then repeated this process with the other language. The short passages in each 

language were folk tales, “Rumpelstiltskin” in English and “Orev, Tsvi, veZe’ev” (“Raven, Deer, 

and Wolf”) in MH. This particular experimental design was used in order to reduce the influence 

of English on participants and ensure that participants’ productions were triggered by their own 
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speech processes and activated the correct language during each session. Counterbalancing the 

experimental language also ensures that the speech productions are not influenced by the order of 

languages. 

Elicited stimuli consisted of 18 monosyllabic words in the form CVC in both AE and 

MH, plus 36 filler items per language, for a total of 108 items (a full list of experimental stimuli 

can be found in Appendix 1). A few items in English were CVCC (“dirt,” “corn,” and “cart”), 

and a few items in MH were CCV(C) (e.g., [dli] “bucket,” [t͡ slav] “cross,” and [dvaʃ] “honey”). 

Unlike in Chang et al. (2011)’s experiment, the vowel following the initial stop in the stimuli 

was not controlled for, because AE and MH have very different distributions of monosyllabic 

words. In English, monosyllabic words are fairly common, while monosyllabic content words 

are relatively uncommon in MH, due to the strong morphophonological constraint in MH that 

words be minimally bisyllabic (Bat-El 1996; Ussishkin 1999). This “minimal word” constraint 

can be overridden by the morphosyntax of the language, resulting in multisyllabic words due to 

inflectional paradigms, but monosyllabic words are rare and usually very old (cf. the most basic 

verbal paradigm, binyan pa’al, which is generally considered the oldest verbal paradigm and the 

only paradigm to include monosyllabic verbs, like [rat͡ s] “run”). This difference between the two 

languages made it difficult to find 18 monosyllabic MH stimuli which could be represented with 

pictures, and, thus, it was not possible to control the following vowel. While stop length is 

influenced by the following vowel, the wide variability of vowels in stimuli likely “cancels itself 

out.”  

After naming the pictures in each language session, participants read a list of the stimuli, 

and then participants in the HS and American olim groups answered a sociolinguistic 

questionnaire in English, which discussed relevant demographic and sociolinguistic information.  
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Specifically, the sociolinguistic questionnaire, which consists of 35 questions, investigated HSs’ 

AE and MH language usage; their language attitudes toward AE and MH; their experiences of 

societal perceptions about AE language use; and their language attitudes toward (Jewish) 

multiculturalism in Israel and preservation of Jewish (heritage) languages. The questionnaire 

provided background on how often and with whom HS spoke AE (i.e., with one or both parents, 

with siblings, friends, and extended family members) and on family language policies within the 

home. Questions also asked about language mixing (the phenomenon of “Hebrish,” mixed 

English-MH speech), English-language education in the Israeli school system, HSs’ dominant 

language, and their self-identified “mother tongue.” Later questions addressed participants’ 

experiences as an AE speaker in Israel (including difficulties and advantages of English fluency); 

personal identity and attitudes toward AE, the United States, and American culture; and language 

attitudes toward multilingualism, multiculturalism in Israel, and immigration and Jewish 

language loss. Older American olim answered a shorter version of this questionnaire which did 

not address AE language usage within the family, as all American olim grew up in the United 

States in exclusively AE-speaking families, with only religious or L2 exposure to forms of 

Biblical or Modern Hebrew (the complete questionnaire is located in Appendix 2).  

NH speakers were tested in quiet rooms in the Linguistics Department at Tel Aviv 

University, and most HS were also tested in rooms in the Linguistics Department at Tel Aviv 

University, although one HS was tested in his parents’ home in Hashmonaim, a city halfway 

between Tel Aviv and Jerusalem, and another was tested in a quiet room in a house in Ma’aleh 

Adumim, a suburb of Jerusalem in the Judean Desert. Two L1 AE speakers were tested at the 

Phonetics Laboratory of the Hebrew University of Jerusalem, one was tested in her home in 

Hashmonaim, and the rest of the AE speakers were tested in a quiet room in a participant’s home 
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in Ma’aleh Adumim. Recordings were made using the recording system on an iPhone or were 

recorded using the recording system of a Dell Inspiron 13 7000 Series 2-in-1 computer. The 

recordings were sufficiently high quality to conduct an acoustic analysis. 

 

3.2.3 Acoustic Analysis 

 Recordings of participants were made initially as M4A files , but were converted to WAV  

files using the free online conversion service Zamzar (accessible at https://www.zamzar.com/). 

After conversion, participants’ WAV files were imported to Praat (Boersma and Weenink 2018), 

a freely available and downloadable phonetic analysis program. In Praat, I used the textgrid 

function to annotate each stimulus on one textgrid line, using a second textgrid line to measure 

the acoustics of the initial stop. Following Lisker and Abramson (1964), acoustic analysis 

consisted of measuring the voice onset time (VOT) of initial stops. This process included 

identification of the initial stop burst, an instant of rapid aperiodic noise, which was preceded or 

followed, either immediately or with a silent lag period, by periodic voicing. The amount of time 

in milliseconds from the start of voicing to the stop burst (in the case of prevoiced stops) or from 

the stop burst to initial voicing (in the case of short-lag or long-lag stops) was measured and 

recorded for all repetitions of the word that were recorded and were clearly visible in the 

recording. The measurements in milliseconds were then averaged for each word, for a total of 36 

measurements per participant and an overall total of 756 measurements (after dropping any 

words with zero measurements).   

 

 

https://www.zamzar.com/
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3.2.4 Statistical Analysis 

Rather than using an ANOVA analysis to analyze the results, as Chang et al. (2011) did, I use a 

linear mixed effects regression model in R (R Core Team 2017, with the package lmer, part of 

lme4 [Bates et al. 2015]), which can account for a greater amount of the variability. Linear 

mixed effects regression, for example, can also account for subject and item effects. The model 

includes both a within-subjects (two language conditions, English vs. Hebrew) and between-

subjects (HS vs. L1 AE, L2 MH speakers vs. L1 MH, L2 AE speakers) experimental design. The 

dependent variable investigated was the average VOT value for the stimulus words across 

participants. Independent variables included the test language, with two levels (AE, MH); stop 

category, with six levels (p, t, k, b, d, g); native language, with three levels (HS, AE, MH); 

voicing, with two levels (voiced, voiceless); and following vowel, with nine levels based on 

combinations of height (high, mid, low) and frontness (front, central, back). 

Zipf values, a measurement of the frequency of a stimulus item, were initially included to 

investigate the lexical statistics of the stimulus items in both languages, using the Cross-

Linguistic Easy-Access Resource for Phonological and Orthographic Neighborhood Densities 

(CLEARPOND) for English frequencies per million words and Linzen (2009)’s frequency 

database for the Hebrew Blog Corpus for Modern Hebrew frequencies per million words 

(Marian, Bartolotti, Chabal, and Shook 2012; Linzen 2009). However, because of the 

phonological structure of each language, the lexical statistics are ultimately not comparable. AE 

monosyllabic words are frequent (see Figure 2) with high phonological neighborhood densities 

(see Table 6), while MH monosyllabic words are much less frequent (see Figure 3) with 

presumably low phonological neighborhood densities, owing to the fact that words in MH are 

minimally (and maximally) bisyllabic. Monosyllabic words in MH are therefore rare.  
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Figure 2: Zipf values for American English stimuli 

 

Figure 3: Zipf values for Modern Hebrew stimuli 

Word PhoWord Length (Ortho) Length (Phono) Freq (per-million) PTAN PTAF 

box b.A.k.s 3 4 89.7451 29 9.069 

pen p.E.n 3 3 24.7255 35 127.0342 

bear b.Er 4 2 57.4118 46 353.705 

pan p.1.n 3 3 12.2941 44 183.1733 

dog d.A.g 3 3 192.8431 25 263.0894 

cat k.1.t 3 3 66.3333 50 474.7035 

pig p.I.g 3 3 39.1373 22 50.0651 
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dirt d.36.t 4 3 25.6863 14 43.486 

bat b.1.t 3 3 20.6275 52 495.3895 

cart k.Ar.t 4 3 9.0392 33 56.426 

goat g.oU.t 4 3 10.5294 23 534.9301 

teeth t.i.T 5 3 47.8431 14 22.1681 

goal g.oU.l 4 3 16.7451 38 142.8044 

door d.or 4 2 292.0588 49 364.98 

corn k.or.n 4 3 14.2157 42 147.3436 

tea t.i 3 2 58.6275 53 1320.3104 

gate g.eI.t 4 3 32.0392 34 324.7584 

tongue t.V.N 6 3 31.1569 24 24.1021 

street s.t.r0.i.t 6 5 148.1765 7 31.7395 

 

Table 6: CLEARPOND (Marian et al. 2012) values for American English 

The effects of word frequency and phonological neighborhood density are collinear, and it is 

thus not possible to separate the effects of either factor from the other. The experiment also did 

not account for word frequency, so the two sets of experimental items are not comparable in this 

respect. 

 Average VOT values for each word per participant were input in a .csv file, along with 

the test language; stop category; native language; subject code (represented in the previous 

figures discussing participants); voicing; following vowel; and Zipf values. This was then input 

into RStudio (RStudio Team 2015), a more user-friendly interface program for R, and a series of 

linear mixed effects regression models were created, using the lmerTest package (Kuznetsova, 

Brockhoff, and Christensen 2017), to investigate relevant aspects of the data. The linear mixed 

effects regression models included the dependent and independent variables along with random 

effects for participant and item. Six linear mixed effects regression models compared test 

language between subjects (investigating the effect of test language on both voiced and voiceless 

stops in each language tested), and four linear mixed effects regression models compared test 
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language across participant groups (AE voiced stops, AE voiceless stops, MH voiced stops, and 

MH voiceless stops). These results are described in the following chapter. 
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Chapter 4: Results 

4.1 Results – Within speaker groups 

4.1.1 Voice Onset Time (VOT) production in heritage speakers 

For HS of AE, all voiced stops in AE are significantly different from voiced stops in MH (p < 

0.001): AE voiced stops tend to be produced with short lag, while MH voiced stops tend to be 

produced with extensive pre-voicing (in the range of -50 to -100 ms of pre-voicing). AE stops 

were occasionally produced with a small amount of pre-voicing, but this mainly applies to /b/ 

and /g/, with only /b/ being produced with pre-voicing to any large extent, similar to how their 

parents produce AE /b/, but to a much lesser extent. On the other hand, MH /d/ and /g/ are very 

occasionally produced with some voicing lag by at least some speakers. 

 

Figure 4: VOT in voiced stops produced by heritage speakers 

HS produce AE and MH voiceless stops significantly differently (p = 0.008), although there is 

overlap in the production of /k/. HS produce AE /p/ and /t/ with long lag, while MH /p/ and /t/ 
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are produced with short lag; AE and MH /p/ are significantly different (p = 0.002), while AE and 

MH /t/ only approach significance (p = 0.086). There is, however, a significant interaction 

between test language and stop category for /t/ (p < 0.05). 

 

Figure 5: VOT in voiceless stops produced by heritage speakers 

 

4.1.2 Voice Onset Time (VOT) production in American olim 

There is a significant difference (p = 0.012) between test languages for American olim for voiced 

stops, but only for /b/ (see Figure 4), which is considerably pre-voiced when speaking MH. 

However, the box plot demonstrates that /d/ and /g/ are pre-voiced by some speakers in both AE 

and MH; at least for /d/, the range of variation is similar in both languages, while /g/ is more pre-

voiced in MH than in AE. This is an unusual result, revealing a strong MH influence on the AE 

spoken by at least some of the American olim in Israel. 
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Figure 6: VOT in voiced stops produced by American olim 

There is a significant difference between languages for American olim for /p/ (p = 0.002); 

unexpectedly, MH /p/ has more voicing lag than AE /p/. /k/ and /t/ have similar amounts of 

voicing lag across the two languages, which would be expected from non-native speakers, who 

pronounce their L2 (e.g., MH) in a similar manner to their L1 (e.g., AE). This may be phonetic 

overcompensation: American olim realize that AE /p/ is different from MH /p/ phonetically, but 

shortening MH /p/ is not an available strategy because a short lag /p/ would cross the phonemic 

boundary with AE /b/, leaving only lengthening /p/ beyond AE VOT values as a way of 

distinguishing between the two languages.  

Interestingly, this is the opposite of what occurs with /b/ in AE, which is generally 

prevoiced, making it similar to MH /b/. Most of the American olim likely have a single merged 

phonological category for /b/ across AE and MH, which may exhibit phonetic values in a range 

from short lag VOT (AE-like) to prevoicing (MH-like). This single phonological category for /b/ 
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may then exert influence on its voiceless counterpart /p/, with the short lag VOT used for AE /p/ 

remaining relatively constant, but some lengthening occurring with MH /p/ values to dissimilate 

MH /p/ from AE /b/ (and maybe also MH /b/). 

 

Figure 7: VOT in voiceless stops produced by American olim 

 

4.1.3 Voice Onset Time (VOT) production in native Hebrew speakers 

For NH speakers, there are no significant differences between AE and MH voiced stops (p = 

0.486); NH speakers produce voiced stops in either language with extensive pre-voicing, rather 

than using short lag VOT for AE, as is expected of L2 speakers. 
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Figure 8: VOT in voiced stops produced by native Modern Hebrew speakers 

For voiceless stops, the difference between test languages approaches significance (p = 0.067), 

which may mean that with more data this difference may be significant. Also, it is important to 

note that productions of AE /k/ and MH /k/ overlap extensively, which may also decrease the 

significance of the differences between the two languages. Despite this lack of significance, the 

difference between languages for /p/ is significant (p = 0.002). 
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Figure 9: VOT in voiceless stops produced by native Modern Hebrew speakers 

 

4.2 Results – Across speaker groups 

4.2.1 Results for American English 

NH speakers produce voiced AE stops significantly differently from both American olim and HS 

(p < 0.001), despite some pre-voicing from some American olim and HSs. American olim and 

HSs pattern together as L1 speakers of AE, with average VOT values between 0 and 40 msec, 

while NH speakers produce AE voiced stops with the prevoicing characteristic of MH voiced 

stops (generally between -50 and -100 msec). 
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Figure 10: VOT results for American English voiced stops across speaker groups 

There is a significant difference in /p/ between different groups of speakers (p = 0.004) for AE 

and a significant interaction between speaker category and stop /p/ for NH speakers (p = 0.036). 

Otherwise, there are no major differences between groups of speakers for AE voiceless stops, 

mainly because NH speakers tend to produce at least /t/ and /k/ with long lag. These results 

suggest that NH can and have acquired long lag VOT for voiceless stops, likely because MH /k/ 

already has long lag and NH speakers can repurpose this phonetic value for AE voiceless stops. 

American olim and HS speakers produce AE voiceless stops similarly and natively. 
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Figure 11: VOT results for American English voiceless stops across speaker groups 

 

4.2.2 Results for Modern Hebrew 

Production of voiced stops by NH speakers is significantly different (p = 0.021) from voiced stop 

production by American olim and HSs. /d/ and /g/ are significantly different (p = 0.050, p < .050) 

between groups because American olim produce /dg/ with short lag and HS produce /dg/ with 

less prevoicing than NH speakers. This difference can be observed in an interaction between stop 

and NH as an L1 (/d/: p = 0.031; /g/: p = 0.025); the interaction between /g/ and AE as a heritage 

language approaches significance (p = 0.064). 

HS are not significantly different from either American olim or NH speakers because 

they produce VOT values for MH voiced stops which are intermediate between the two groups. 

Figure 12 reveals that some olim produce /b/ with substantial prevoicing, olim /b/ sometimes 

being produced with more prevoicing even than HS /b/. The overall pattern for olim is prevoicing 

in /b/ and short lag for /d/ and /g/, while HS mainly prevoice, occasionally producing voiced 

stops in MH with short lag, a result indicative of a HS accent in MH, with influence from AE 
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possibly due to language dominance (but see the sociolinguistic results discussed below). This 

contrasts with NH speakers, who almost never, except for rare outliers, produce voiced stops 

with short lag and show the most prevoicing across groups. 

 

Figure 12: VOT results for Modern Hebrew voiced stops across speaker groups 

 

In production of MH voiceless stops, HS and NH speakers are significantly different from 

American olim for the voiceless MH stops /pt/, with a significant interaction between native 

language and stop category (/p/ for HS: p = 0.001; /t/ for HS: p < 0.001; /p/ for NH: p < 0.001; /t/ 

for NH: p < 0.001). In particular, the stop /p/ is significantly different across groups (p < .050). 

Overall, HS and NH speakers exhibit the same pattern of short lag /pt/ and long lag /k/, with 

similar long lag VOT values for /k/ across all groups. 

 

 



90 

 

 
 

Figure 13: VOT results for Modern Hebrew voiceless stops across speaker groups 

 

4.3 Sociolinguistic questionnaire results 

4.3.1 Heritage speakers 

The sociolinguistic questionnaire addressed three areas of language interest: 1) Personal, family, 

and educational language use; 2) English language use in Israeli society; and 3) attitudes toward 

multilingualism and additional language use. Overall, the HS participants spoke AE extensively: 

All of the HSs said they spoke AE at home every day, and they all also said they were either 

required by their parents to speak AE at home or had to because at least one parent did not speak 

MH. HSs also used AE extensively with family (parents, grandparents, siblings, and other 

relatives) and usually with friends, often because family members, and sometimes friends, did 

not speak MH. Sometimes this was due to the fact that family members continued to live in the 

U.S. and never learned to speak or were never required to speak MH. Three of the seven HSs 

(HS1, HS2, and HS4) spoke to their (Israeli) fathers only in MH and to their (American) mothers 

only in AE when they were growing up, while the rest spoke AE with both parents. Four of the 
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seven participants (HS1, HS3, HS4, HS7) currently speak to their parents only in AE, while three 

(HS2, HS5, HS6) use a mixture of AE and MH (often referred to as “Hebrish”) to speak to their 

parents. On the other hand, six of the participants (HS1, HS2, HS3, HS5, HS6, HS7) spoke to 

friends in a mixture of AE and MH, while only one participant (HS4) claimed they did not. Only 

HS1 claimed her strongest language was MH, while HS2, HS3, HS4, and HS7 claimed both MH 

and AE were equally strong, and HS5 and HS6 claimed that AE was their strongest language. 

 Participants were divided on the subject of whether English language education in the 

Israeli school system improved their English proficiency. HS1 noted that English classes helped 

with grammar, but not other aspects of language acquisition. HS2 argued that the English 

language teaching was not at a high level, and HS5 claimed that their English language skills 

only improved with a private tutor, and not in the English classes. HS3, HS4, and HS7 believed 

that English language classes improved their English language proficiency, noting that literacy 

skills were very important, especially at the university level, where many academic texts are 

written in English and English language skills are thus required to complete a degree program. 

HS7 also noted that learning with other English speakers was helpful, pointing to a beneficial 

influence of interacting with other English speakers in an academic setting. All HSs said that 

they did well in English language classes in school, regardless of whether they thought the 

classes actually increased their proficiency. In terms of “mother tongue,” HS1, HS5, and HS7 

stated that English was their mother tongue, while HS2, HS3, HS4, and HS6 believed that both 

AE and MH were their mother tongues. 

 Most participants believed that they were not discouraged from speaking English by other 

Israelis, although HS5 noted that English use was discouraged by peers in the Israel Defense 

Forces (IDF), who preferred to use MH, and that fellow students at university also discouraged 
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use of English in the university setting. HS6 similarly spoke about the fact that most people in 

Israel do not speak English, which discourages English use in public. HS6 also noted that Israelis 

often have the opinion that, since they live in Israel, that people should speak Hebrew, not 

another language ([po ze jisʁael  dabeʁ ivʁit], “This is Israel, speak Hebrew!”). HS7 did not 

agree that she was ever discouraged from speaking English, but did note that when she was in 

elementary school, other children asked her to stop speaking English. However, despite this 

societal discouragement from speaking additional languages (which only seems to apply to 

native speakers, as the later results about the importance of speaking English in Israel below 

seem to imply), only HS2 and HS7 believed that they had experienced a disadvantage as a result 

of being an English speaker. HS2 noted that she did not feel like she was completely fluent in 

either language, and HS7 noted that she had deficiencies in MH grammar because of the greater 

fluency she had in AE. HS4, who said that she did not feel as if she were at a disadvantage being 

an AE speaker, did say that MH lashon (“grammar”) was harder for her than for other students. 

Every participant believed that being an AE speaker was an advantage in Israel, because HSs can 

finish English language classes earlier, have an advantage on the Psychometric Entrance Test 

(the entrance exam for higher education), and have an advantage at reading scientific papers and 

other academic literature once they do enter college. Other participants mentioned the 

importance of English for jobs, travel internationally, and in-demand high tech careers. All 

similarly agreed that English proficiency improved their job prospects, because many positions 

in Israel require English proficiency. 

 Participants also believed that it was not difficult to be a native AE speaker in Israel. 

However, HS1 noted that, in her experience, Israelis became annoyed if English is spoken too 

often, and HS3 responded that some Israelis expressed anti-American feelings. HS2 believed that 
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Israel is becoming more accepting of English and English speakers due to the effects of 

globalization, although she also said that this was not that way in the past. All but two of the 

participants responded that they had positive feelings about being an AE speaker. HS7, for 

example, claimed that Israelis had told her to “speak Hebrew,” but that she believed that 

speaking AE did not make her any less Zionist than MH monolinguals and felt positive about her 

AE proficiency and use. HSs also had similar feelings about being MH speakers. Participants 

believed that MH is unique and fascinating, and multiple participants expressed the belief that 

MH is amazing for simply existing as a language. HS7 also noted that speaking MH is important 

in Israel to understand the social system and be able to navigate the government bureaucracy and 

that it is a source of pride for her and necessary for her children. 

 Almost all participants believed that there should be a requirement to learn MH for olim 

chadashim (“new immigrants” to Israel), though there is not currently such a requirement (olim 

being highly encouraged to learn MH through the abundant resources that the state and private 

language academies provide). HSs believed that learning MH improves the lives of olim 

chadashim, making their new Israeli lives easier. HS3 and HS7 said that learning MH should not 

be required, but strongly encouraged; HS3, in particular, noted that her parents did not learn MH 

and eventually returned to the U.S., a common trajectory particularly for AE-speaking 

immigrants. All participants believed that English proficiency should be required as part of the 

Israeli educational system. HSs pointed out the importance of learning to speak English, 

speaking skills being noted as especially poor for native Israelis, and the importance of English 

in the university system. All but HS1 had lived in the U.S. for at least a short period of time: HS2 

lived for three years in New York; HS3 for eight months in Connecticut; HS4 for three years in 

St. Louis, Missouri, from ages five to eight; HS5 lived in New York for the first six and a half 
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years of her life; HS6 lived in New Jersey until age five; and HS7 lived for the first three months 

of her life in Memphis, Tennessee, before she made aliyah with her family. Only HS7 said she 

would not consider living in the U.S., saying she would not throw away her parents’ hard work 

and that she thought Jews belonged in Israel, though most participants said that they would only 

consider living in the U.S. temporarily. Only three of the seven participants thought it was 

important to maintain connections with U.S. culture. HS1 enjoyed U.S. popular culture (books, 

television shows, and music), and HS5 celebrates Thanksgiving and reads U.S. blogs and follows 

U.S. social media. HS4 stated that she has friends in the U.S., visits the U.S. once a year, and 

reads books from the U.S. HS3 stated that she did not think it was important to participate in 

U.S. culture, as she was “completely Israeli,” but noted that she did celebrate Thanksgiving. The 

rest of the HSs did not celebrate U.S. holidays, like the Fourth of July or Thanksgiving, and did 

not maintain connections with the U.S. through U.S. culture. Responses about whether HSs felt 

that they were Americans first, Israelis first, or both were ambivalent and divided. HS1 and HS3 

felt that their identification depended on where they were at the time, and HS3 believed that 

there were also political considerations to this identification. HS2 and HS5 believed they were 

both American and Israeli, and HS4, HS6, and HS7 believed they were Israeli first (although 

HS7 also noted that she was American too). 

 Similar to immigrants to the U.S., most olim have lost their ancestral Jewish languages 

and switched to speaking MH. Most HSs believed this was a bad thing, owing to a loss of 

bilingualism and cultural heritage. HS4 and HS5 both felt neutral about this language situation, 

HS4 noting that having another language was good, but that Jewish languages were not useful, 

and HS5 noting that a loss of immigrant languages is something that happens everywhere, 

including in the U.S. HS6 and HS7, while agreeing that a loss of Jewish languages was 
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lamentable, believed that one language allows for a nation to develop and that heritage languages 

like these should be preserved alongside a language of wider application. HS7 also noted her 

personal distaste for Ashkenazi Hebrew, the dialect of the Ashkenazi Jews in Europe, which is 

maintained by Orthodox Ashkenazi communities around the world and was denigrated as 

diasporic by the founders of the state of Israel, who believed it was excessively influenced by 

Yiddish (a diasporic language itself criticized as a bastard form of German). Naturally, 

participants believed that American Israelis should not stop speaking AE to integrate into Israel, 

mainly noting that American Israelis should maintain AE alongside learning MH. HS7 believed 

the language situation was more complicated, explaining that she has noticed that AE and MH 

speakers self-segregate, leading to ghettoized communities of American Israelis in certain areas 

in Israel. All participants said they would speak to their children in AE, with HS2 specifying that 

AE would be an additional language. Finally, HSs argued that it was important for people to 

keep speaking the languages of their ancestors. Most participants argued that heritage languages 

are important culturally and should be preserved. HS5 did not agree, but noted that individuals 

can choose to do so and that these languages can be an advantage, an instrumentalist 

interpretation of heritage language use. 

  

4.3.2 American olim 

American olim answered the latter half of the sociolinguistic questionnaire, which addressed 

English language usage in Israeli society and their feelings about multilingualism and additional 

language use. Four of the olim who participated said that they had been discouraged from 

speaking AE in Israel; AO1 noted that she spent time with some monolingual MH groups, and 

AO9 noted that she had been derisively called amerika’it (“American”) before. AO10, who had 
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lived in Israel for many years, also noted that Israelis were often frustrated with her because of 

her MH ability, which was not as advanced as they thought it should have been. AO3 believed 

that she had probably been discouraged from speaking AE, but could not remember a specific 

instance. Despite most American olim believing that they had not been discouraged from 

speaking AE, eight participants expressed that they had felt disadvantaged by being an AE 

speaker in Israel. AO1, who attended day school and a yeshiva high school in New York with 

Israeli MH teachers and had such a high level of MH on arriving as an olah that she never 

attended ulpan (intensive MH language course), was embarrassed by her accent. AO3 had 

trouble speaking and felt that she did not sound intelligent when speaking MH and did not 

receive the same level of respect as when she spoke AE. AO5 found phone trees frustrating, 

largely because she could understand more than she was able to express. AO7, a pediatric doctor 

who spoke MH every day with patients and hospital staff, nevertheless felt that she would 

communicate better if she were a native speaker of MH. AO8, like AO1, was embarrassed by her 

accent and was disturbed by the perception of native-born Israelis that, because she had an AE 

accent, that she must therefore be “rich.” AO9 felt that she was disadvantaged educationally in 

Israel and had difficulty with reading, dealing with finances, and navigating the medical system. 

AO10 stated that she had trouble following MH conversations, only understanding the “gist” of 

the conversation by using context clues. 

 All participants believed that there were advantages to being native English speakers in 

Israel. Many of their comments were related to the importance of literacy in English and the 

ability to communicate with people outside of Israel. AE also improved most participants’ job 

prospects. AO1 worked as a translator, because of her advanced proficiency in MH and her 

nativeness in AE, and AO6 and AO8 worked as writers of public relations materials, grant 
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proposals, and technical documents. AO3 used AE in her interior design work with Americans, 

and AO9 and AO10 noted that many jobs required English proficiency. AO10 also coached a 

youth baseball program for English-speaking youth. Conversely, AO7 and AO11, who both 

worked in hospitals, believed that AE did not improve their job prospects, largely because they 

used MH daily with patients and hospital employees. AO4 also noted that she was forced to 

retire because of her lack of MH proficiency. The American olim were divided on whether it was 

difficult to be a native English speaker in Israel, with most participants noting that the difficulty 

really stemmed from lack of proficiency in MH. This also depended on whether one lived in an 

Anglo majority community or not. AO8 noted that English was a valued skill in Israel, but that 

speaking AE natively created a divide between English-speaking olim and Israelis. 

 Most participants believed that olim chadashim should be required to learn MH. Opinions 

mainly referenced integration into Israeli society and the problems and institutional barriers that 

AE speakers who cannot speak MH face in Israel. Several participants also noted that 

immigrants should learn the language of the country they immigrate to. American olim also 

believe strongly that English proficiency should be required in the Israeli educational system, 

because such proficiency improves job prospects and widens cultural perspectives, facilitating 

engagement with and travel outside of Israel. Most participants also felt that it is important to 

maintain connections with U.S. culture, though there was some ambivalence about contemporary  

American culture and celebrating U.S. national holidays, Thanksgiving being celebrated far more 

often than the Fourth of July, which was mostly abandoned. Seven of the ten olim considered 

themselves both Israeli and American, with only AO5 and AO8 identifying as Israeli first and 

only AO11 identifying as American first. AO5 and AO9 also expressed that they identified as 

Jews before every other identity. 
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 Half of the olim believed that the loss of Jewish languages was a negative outcome of the 

largescale aliyot to Israel. Their responses focused on the cultural loss and advantages of 

bilingualism. AO7 also mentioned that the loss of Judeo-Arabic, in particular, was unfortunate, 

as Judeo-Arabic could serve as a bridge of understanding between Jewish Israelis and Palestinian 

Israelis and Palestinians. Those who believed this language loss was positive focused on the 

advantage of a common language and integration into Israeli society. American olim also 

overwhelmingly believe that American Israelis should not stop speaking AE to integrate into 

Israeli society, as English provides such an important advantage. They agreed that American 

Israelis, however, should maintain AE alongside acquisition of MH. AO10, in particular, noted 

that Americans speaking AE in Israel helps Israelis by improving Israelis’ English language 

skills. All participants responded that Israelis should maintain the languages of their ancestors, as 

there is a cultural benefit and this language maintenance connects Israelis to their respective 

Jewish ethnic identities. 
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Chapter 5: Discussion 

The experimental results reveal unexpected and distinct patterns in the speech of each of the 

three groups of participants: 

 1) While AE HSs in Israel do exhibit a “heritage accent,” the direction of influence is not 

primarily from the majority language, MH, to the minority/HL, AE, as occurs in all HL 

situations previously studied, but from the minority/HL to the majority language, suggesting that 

HSs of AE may be more dominant in the HL, rather than the majority language, due to the 

unique circumstances of English as a language of importance in Israel and globally; 

 2) American olim exhibit L1 AE influence on MH, their L2, but they also exhibit cross-

directional L2-L1 influence from MH on AE for voiced stops, likely due to extensive use of MH 

and the nature of the AE and MH phonological systems, which do not share prevoicing as a 

phonetic cue to the voiced stop phonological category; and 

 3) NH speakers exhibit L1 MH influence on their L2 English for voiced stops, but they 

achieve native-like phonetic values for voiceless stops, likely as a result of the VOT split in the 

voiceless stop category of MH, which uses short lag for /pt/, but long lag for /k/, which can be 

repurposed by MH speakers to produce the correct long lag VOT values for English /ptk/. 

 

5.1 “Heritage accent” in the majority language: American English heritage speakers in Israel  

In contrast to previous studies on the phonetics and phonology of HSs, the experimental results 

do not reveal that HS of AE in Israel speak AE with a MH accent, as would be expected of HSs 

who are dominant in MH. Instead, AE HSs are indistinguishable phonetically from their parents’ 

generation. It is in MH, which would be the presumed dominant language, given their social and 

ideological circumstances, that HSs bear an accent from their presumably non-dominant HL. At 
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first glance, this is a very unusual circumstance, but such a situation is predictable and expected 

according to the SLM theory, given its central proposition that a bilingual’s languages are linked 

through shared L1-L2 diaphones, which are associated on the basis of phonetic and phonological 

similarity (Flege 1995). Given a stronger representation of the HL, based on language dominance 

or language use or other attitudinal or usage factors, the less dominant majority language should 

assimilate phonetically, though perhaps not phonologically, to the HL. This explains the 

maintenance of relatively distinct phonological categories by heritage speakers, likely due to the 

fact that they acquire both their languages early; the opposite situation would be one where the 

L2 category is completely phonetically assimilated to the L1 category, resulting in a distinct 

foreign accent in the L2, as occurs for both the American olim and NH participants (Flege 1995). 

These results particularly suggest something about language dominance and language use 

in the AE HS population. Only one of the HS in this study claimed MH was her strongest 

language, with four claiming that both languages were equally strong (balanced bilingualism) 

and two claiming that AE was their strongest language. This latter circumstance is particularly 

unexpected, as HSs typically have much weaker proficiency in the HL, with detrimental effects 

on the non-phonological components of the HL grammar. This suggests that the linguistic 

situation of AE HSs in Israel is closer to cases of balanced bilingualism in societies like 

Catalonia, where Spanish and Catalan are both often spoken natively and proficiently by large 

portions of the Catalonian population, than it is to more typical cases of HL bilingualism with 

restricted populations of speakers surrounded and heavily influenced by a more powerful 

dominant language. 
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5.1.1 Comparison of individual HS results 

Individually, the HL speakers who participated in the study demonstrate differing patterns of HL 

CLI on MH, which suggests that language use and self-reported language dominance may play a 

role in determining when speakers are expected to exhibit a heritage accent. While not 

statistically relevant, HL speakers also exhibit lesser influence of MH on AE, with some 

speakers producing voiced stops in AE with prevoiced VOT, lending support to the SLM 

interpretation of linked diaphones (Flege 1995). 

 All HL speakers reported that they use AE extensively; all reported speaking AE every 

day with a wide variety of interlocutors, and all used AE exclusively with at least one parent at 

home. Despite this, HL speakers differed in their self-reported dominant language. HS1 reported 

that her dominant language was MH, but when her VOT values for AE and MH are graphed, 

they reveal a different narrative. HS1’s VOT values for MH show greater variability than her 

VOT values for AE, particularly for voiced stops in MH, which are the most variable in terms of 

VOT. There is a distinct tendency for MH voiced stops to be produced with shorter prevoicing, 

and /d/ crosses the phonological boundary at 0 VOT, being produced in some instances with a 

short lag VOT uncharacteristic of MH. This latter occurrence is most representative of a distinct 

AE phonetic influence on MH. 
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Figure 14: Individual results for HS1 

 

 HS2, unlike HS1, reported that she felt both AE and MH were equally dominant, a case 

of balanced bilingualism. In contrast to HS1 and despite greater variability in VOT values for 

MH, HS2’s VOT values did not cross phonological boundaries, with MH voiced stops always 

produced with prevoicing. When viewed holistically, HS2’s VOT values represent native ranges 

for both the HL and the majority language, which supports her claim of balanced bilingualism. It 

is important to note, however, that the average value of HS2’s productions of MH /b/ is less than 

-50 msec, suggestive of AE influence. 
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Figure 15: Individual results for HS2 

 

 HS3 argued that her dominant language was dependent on context, suggesting that either 

both languages were equally dominant or that MH was more dominant (given that her schooling 

was conducted in MH). Like HS1 and HS2, her VOT values for MH are more variable, and, like 

HS1, her VOT values for MH voiced stops cross the phonological boundary between AE and 

MH. VOT values for MH /b/ are stable and within the native VOT range, but MH /d/ has a 

tendency to be produced with shorter prevoicing, suggesting an AE heritage accent. /g/, however, 

has the widest VOT variability, being produced the majority of the time with much shorter 

prevoicing and being produced sometimes with the short lag VOT characteristic of AE voiced 

stops. Despite this phonetic variability, the productions of AE /g/ and MH /g/ do not overlap, 

remaining distinct from one another and preserving the overall phonological categories. HS3’s 

productions of MH /t/ also sometimes produced with long lag, suggesting AE influence. 
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Figure 16: Individual results for HS3 

 

 HS4, on the other hand, displays arguably greater variability in AE, rather than MH, with 

AE /b/ crossing the phonological boundary and being produced a majority of the time with 

prevoicing, although some productions are still produced with the short lag VOT used by native 

speakers of AE. VOT values for MH voiced stops are never produced with short lag VOT, and 

the VOT values for each language’s voiced stop phonological category are distinct and never 

overlap, despite the phonetic variability in HS4’s AE voiced stop productions. Like HS2, HS4 

reported that both their AE and MH were equally dominant, but the experimental results suggest 

that MH is actually HS4’s dominant language, given that AE /b/ is produced with MH 

prevoicing. 
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Figure 17: Individual results for HS4 

 

 Unlike the previously described participants, HS5 claimed that AE was her dominant 

language. In line with this characterization of her language abilities, her MH VOT values were 

far more variable than her AE VOT values. In particular, her VOT values for /b/ in AE and MH 

may have occasionally converged, although the mean VOT values cross-linguistically are very 

distinct from each other, preserving distinct phonological categories for each language. VOT 

values for the MH voiced stops /bd/ tended to be produced with shorter prevoicing than MH /g/, 

suggesting an AE influence on MH, which results in shortened prevoicing. However, AE VOT 

values are close to 0 for /b/ and cross the phonological boundary for /g/, being produced some of 

the time with prevoicing. These converged and compromise VOT values for voiced stops across 

AE and MH reveal a mutual phonetic influence across languages, which nevertheless does not 

result in collapsed phonological categories, as mean VOT values cross-linguistically remain 

distinct. 
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Figure 18: Individual results for HS5 

 

 HS6 also claimed that his dominant language was AE, although his VOT values are 

mostly distinct, except for AE /g/. In AE, HS6’s VOT values for /g/ cross the phonological 

boundary between AE and MH, although, as with all other HL speakers in the study, mean VOT 

values between languages are distinct and do not lead to collapsed phonological categories. The 

VOT values for MH /dg/ are shorter than the values for /b/, and the values for /g/ come close to 

overlapping with AE /g/, suggesting some amount of CLI between languages, although the 

greater amount of influence appears to be from MH to AE, given the boundary-crossing VOT 

values for AE /g/. 
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Figure 19: Individual results for HS6 

 

 HS7 reported that both AE and MH were her dominant languages, and she exhibits 

probably the most influence between languages, demonstrating a convergence in VOT values for 

at least some of her phonological categories. While her VOT values in MH are more variable 

than those in AE, HS7’s mean VOT values for AE /b/ are at or just above the phonological 

boundary between languages, and VOT values for all AE voiced stops are produced some of the 

time with prevoicing, which is atypical for native speakers. The mean VOT values for MH /g/ 

are short lag, overlapping with AE /g/, with the mean VOT for both MH and AE /g/ almost 

identical, which likely represents a collapsed phonological category. Similarly, AE and MH 

VOT values for /b/ come very close to overlapping. Despite this convergence in VOT values, 

VOT values for voiceless stops are native, and the phonetic distinction in VOT values between 

MH /pt/ and MH /k/ is produced correctly. However, VOT values for /p/ cross-linguistically are 

also very close to overlapping, suggesting less of a distinction between AE and MH phonological 

categories than the other HL speakers revealed. HS7 also produces MH /d/ with less than -50 

msec prevoicing, suggestive of AE influence. 
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Figure 20: Individual results for HS7 

 

5.2 Speaking like an Israeli: Modern Hebrew influence on American English in olim 

While the American olim who participated in this study exhibit typical L1 influence on their L2 

(AE influence on MH), some also exhibit influence from the L2 on the L1 (MH on AE), adding 

to our knowledge of bidirectional CLI in bilingual speakers. Pavlenko (2000), one of the earliest 

attempts to discuss L2 influence on the L1 in late adult bilinguals, argues for a multicompetence 

model which views bilinguals as not having two monolingual-like systems, but a unique, 

complete system specific to their particular language experiences. L2 influence on the L1 may 

appear quite early in the acquisitional process, and Pavlenko (2000) notes five particular types of 

CLI which occur across grammatical systems, the two most involved in L2 phonology being 

convergence (resulting in a system of phonetic/phonological values intermediate between the L1 

and L2) and shift (movements of phonetic/phonological values from L1 norms to L2 norms). 

Citing Leather and James (1996), Pavlenko (2000) notes that acquisition of an L2 always 

involves some “restructuring of the acoustic-phonetic space encompassing both L1 and L2” 
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sounds, such that there are potentially diverse outcomes, including L2 influence on the L1 (279). 

VOT studies, like Flege (1987), have demonstrated evidence of merged systems resulting from 

the shift of L1 VOT values toward L2 values, through the process of equivalence classification 

(Pavlenko 2000). Extralinguistic factors which may lead to this outcome include: 

 1) Age at L2 acquisition; 

 2) L2 fluency and/or dominance; 

 3) Exposure to native speech in the L2; 

4) Language prestige, with convergence or shift occurring toward the more prestigious 

language; 

 5) Cultural identification, with convergence or shift toward the language which the 

speaker identifies with; and 

 6) Phonetic mimicry ability (Pavlenko 2000). 

The American olim in this study all immigrated to Israel as adults, so that age at L2 acquisition is 

relatively constant. The speakers themselves differ in L2 fluency and dominance as well as 

exposure to native MH speech, given their individual circumstances, but all are committed to 

cultural identification with Israel, where the prestige language is MH, not AE. While English has 

a privileged place in Israeli society, given the influence of the American Jewish community and 

the international economic and cultural prestige of, particularly, AE, there are powerful Zionist 

ideologies which elevate MH as the national language of Israel. The responses by American olim 

to the questions on the sociolinguistic questionnaire which address language attitudes and 

language ideologies highlight the role of MH as the prestige language in their lives, despite their 

high esteem of AE as well. 
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5.2.1 Comparison of individual American olim results 

Individually, the American olim represent a range of CLI between languages, with most 

exhibiting typical L1 AE influence on L2 MH voiceless stop categories, but substantial phonetic 

overlap between crosslinguistic voiced stop categories. Moreover, this phonetic overlap in 

voiced stop categories is skewed toward MH norms, demonstrating a strong phonetic influence 

of MH on AE voiced stops, rather than the expected L1 influence on the L2. 

AO1, a highly proficient speaker of MH, exhibits typical AE VOT values for voiced 

stops, while her MH VOT values for voiced stops fluctuate between AE norms and an 

approximation of MH VOT values for at least some categories. /b/ does not overlap between 

languages, suggesting the establishment of separate phonological categories for AE /b/ and MH 

/b/; while the average VOT value is closer to AE short lag values for voiced stops than it is to 

MH prevoiced values, MH /b/ is pronounced native-like much of the time. MH VOT values for 

/d/ and /g/ overlap with AE /d/ and /g/, although MH /d/ and /g/ are sometimes produced with 

some prevoicing. The average value for MH /g/ is also close to 0 msec, with AE /g/ being closer 

to 25 msec, meaning that MH /g/ is produced more often with lower msec values which 

approximate native MH norms. Because the phonetic values for /d/ and /g/ overlap across 

languages, this provides evidence that the phonological categories are merged as well. 
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Figure 21: Individual results for AO1 

 

On the other hand, AO3, also a very proficient MH speaker, exhibits primarily L1 

influence on her L2, with only MH /b/ being produced with prevoicing. The average VOT value 

for MH /b/ is prevoiced, although there is an overall overlap in VOT values with AE /b/. MH 

/dg/ VOT values are very similar to, and, in the case of MH /g/, identical to, AE /dg/. For 

voiceless stops, MH VOT values are shorter, with only /k/ overlapping between MH and AE, 

although MH /pt/ are still long lag (> 40 msec), as they would be pronounced in AE. Altogether, 

this demonstrates that AO3’s MH influences her AE, but that she has not formed distinct 

phonological categories for each language. 
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Figure 22: Individual results for AO3 

 

AO4 claimed that she only had a “working knowledge” of MH, and that her issues with 

speaking MH required her to retire after she immigrated to Israel. Despite this lack of MH 

proficiency, she produces MH /b/ with prevoicing, and her MH /b/ and AE /b/ VOT values do 

not overlap, with the average VOT value for MH /b/ being prevoiced, suggesting that she has 

formed distinct phonological categories for MH /b/ and AE /b/. She also produces AE /g/, though 

not MH /g/, with prevoicing, although the average VOT value for AE /g/ is very close to that for 

MH /g/ and is, importantly, short lag, as AE speakers typically produce it. MH VOT values for 

voiceless stops are identical to those for AE /ptk/, demonstrating only L1 influence on the L2. 
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Figure 23: Individual results for AO4 

 

AO5, like AO4, retired in Israel and expressed her frustration with her MH proficiency, 

noting that she could understand more MH than she could speak. Unlike AO1, AO3, and AO4, 

AO5 produces similar VOT values for voiced and voiceless stops, demonstrating only L1 AE 

influence on the L2 MH. VOT values for voiced stops are similar across languages, while, 

interestingly, VOT values for MH voiceless stops tend to be longer than those in AE, although 

the average VOT values for AE /tk/ and MH /tk/ are nearly identical. These findings reveal that 

AO5 has not developed separate phonological categories for MH, which are produced similarly 

to AE. 

 



114 

 

 

Figure 24: Individual results for AO5 

 

AO6 produces similar VOT values across languages for /ptk/, but her AE VOT values 

show influence from MH: While the average VOT value for AE /d/ is short lag, AO6 produces 

AE /d/ with prevoicing some of the time. She also produces MH /bd/ with prevoicing most of the 

time for MH /b/ and sometimes for MH /d/; the average VOT value for MH /b/ is prevoiced, and 

the values for AE /b/ and MH /b/ only slightly overlap, suggesting that AO6 has acquired 

prevoicing for MH and developed distinct phonological categories for AE /b/ and MH /b/. 

 



115 

 

 

Figure 25: Individual results for AO6 

 

AO7, a doctor in Israel who uses MH every day with patients, demonstrates the most 

distinct VOT values for AE and MH. VOT values for /bdg/ are always prevoiced, with the 

average VOT values for /b/ and /g/ close to -100 msec. MH /d/ has much less prevoicing, but 

MH /d/, like MH /bg/, never overlaps phonetically with AE /bdg/, providing strong evidence that 

AO7 has acquired prevoicing for MH voiced stops and developed distinct phonological 

categories for all voiced stops. AO7’s VOT values for MH /ptk/ are also shorter than her VOT 

values for AE /ptk/, although they are still long lag, not like MH short lag /pt/, with only VOT 

values for /p/ overlapping. Because the VOT values for MH /pt/ are still long lag, this probably 

means that AO7 has not developed separate phonological categories for MH voiceless stops, but 

the fact that her VOT values for AE /tk/ and MH /tk/ do not overlap is certainly suggestive. 
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Figure 26: Individual results for AO7 

 

AO8’s VOT values for voiceless stops are practically identical across languages, and her 

VOT values for both AE and MH are consistently and significantly prevoiced. Of the AE voiced 

stops, only AE /d/ is ever produced as short lag, and the average VOT values for AE /bdg/ are 

prevoiced, not short lag, revealing a strong L2 influence on AO8’s AE. AO8 always produces 

MH /bdg/ with prevoicing, and the average VOT values for MH voiced stops are more prevoiced 

than AE /bdg/. Because both AE and MH voiced stops are usually produced with prevoicing, 

AO8’s voiced stop productions reveal evidence of shift and attrition in her AE voiced stop 

categories: Not only are her voiced stops heavily influenced by MH, but they are almost no 

longer produced with native AE short lag VOT. Of the American olim in this study, AO8 is the 

speaker with the most advanced shift from AE voiced stops VOT values to MH voiced stop VOT 

values. 
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Figure 27: Individual results for AO8 

 

Like AO8, AO9 also exhibits signs of advanced shift in AE voiced stop VOT values. 

AO9’s MH voiced stop VOT values are always prevoiced, although only /b/ is close to native 

MH prevoicing values; AE voiced stop VOT values are primarily prevoiced, with average VOT 

values that are prevoiced, although AE /b/ and /d/ are produced at least sometimes with short lag 

VOT. This suggests that AO9 has one phonological category for both AE and MH, which is 

phonetically closer to MH VOT values and which demonstrates shift from AE VOT values to 

MH VOT values and AE language attrition. AE and MH voiceless stop VOT values are nearly 

identical, which suggests that AO9 never acquired short lag VOT for MH voiceless stops and has 

only one voiceless stop category which exhibits AE voiceless stop VOT. 
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Figure 28: Individual results for AO9 

 

AO10 also exhibits language shift from AE to MH. While the average VOT value for AE 

/b/ is short lag, both AE /d/ and /g/ have average VOT values which are prevoiced. MH /bdg/ are 

also usually prevoiced, with average VOT values which are prevoiced, although MH /g/ is 

sometimes produced with short lag. Interestingly, the average VOT value for AE /g/ is more 

prevoiced than MH /g/. Together, this evidence suggests that AO10 has one combined 

phonological category for voiced stops, with values that are predominantly prevoiced, a less 

advanced form of language shift and attrition than AO8 and AO9. AO10’s voiceless stops 

exhibit similar VOT values across languages, being almost always long lag, as native AE 

speakers produce voiceless stops. 
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Figure 29: Individual results for AO10 

 

AO11 also exhibits L2 MH influence on the L1, with AE /bd/ produced largely with 

prevoicing. The average VOT value for AE /b/ is close to 0, but the average VOT value for AE 

/d/ is prevoiced, and AE /d/ is produced more often with prevoicing than MH /d/. AO11 does not 

produce /g/ with prevoicing in either AE or MH, but MH /bd/, especially /b/, are produced with 

prevoicing, although only MH /b/ has an average VOT value that is prevoiced. The VOT values 

for AE and MH voiced stops overlap, suggesting that AO11 has one phonological category for 

these stops which may produced with a range of VOT values which may be short lag or 

prevoiced. This demonstrates language shift toward L2 MH values, although less attrition than 

AO8, AO9, and AO10. Voiceless stop VOT values for both AE and MH are nearly identical, 

representing one phonological category instantiated by long lag VOT. 
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Figure 30: Individual results for AO11 

 

5.3 Adapting native phonetics to L2 categories: Native Modern Hebrew speech 

Like the American olim, NH speakers exhibit mostly L1 influence on the L2. However, unlike in 

MH, the AE voiceless stops /pt/ are often produced with long lag VOT similar to that used by L1 

AE speakers; AE /k/, like MH /k/, is also produced with long lag VOT, but this is a phonetic 

feature that both AE and MH share. NH speakers are likely able to acquire long lag VOT for AE 

/pt/ because long lag VOT already exists in their phonological system (for MH /k/). Importantly, 

the main phonological distinction for voicing is also between prevoicing and short lag, there 

being no phonological distinctions cued by long lag VOT; thus, the NH speakers in the study are 

able to utilize long lag VOT for AE /pt/ without compromising their native MH phonological 

categories. Given the hypothesis within the SLM that a speaker’s phonological categories exist in 

the same phonological space and are able to interact, this outcome is what would be expected 

from language contact (Flege 1995). The next section discusses the individual results of NH 
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speakers and reveals evidence of some change also in voiced phonological categories, which 

show evidence of less prevoicing for some speakers when using AE. 

 

5.3.1 Comparison of native Hebrew speaker results 

NH2 offers an excellent example of the reutilization of long lag in MH for the production 

of voiceless stops in AE: All voiceless stops in AE are produced with ~50-100 msec of long lag 

VOT, compared to less than 40 msec for MH /pt/ and 50+ msec for MH /k/. NH2 is able to 

produce native-like VOT values for AE voiceless stops, while also preserving the short lag and 

long lag values for MH /ptk/. Voiced stops, regardless of the language, are produced with 

prevoicing, although NH2 appears to produce AE voiced stops with less prevoicing than MH, 

particularly AE /b/. This represents some AE influence, but the overall result is an L2 accent for 

AE voiced stops. 

 

Figure 31: Individual results for NH2 
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NH3’s productions reveal a similar pattern, although AE /p/ is produced with less long 

lag than AE /tk/; AE /t/, in particular, is produced with far more lag than MH /t/, nearly 100 

msec. AE and MH /k/ are almost identical in long lag VOT, although MH /k/ is more stable and 

AE /k/ is sometimes produced with more than 100 msec of voicing lag. Voiced stops are usually 

produced with prevoicing between -50 and -100 msec, although AE /g/ is sometimes produced 

with less than -50 msec, revealing a possible L2 influence of AE. 

 

Figure 32: Individual results for NH3 

 

NH4’s productions are similar to those of NH2 and NH3, but NH4 produces AE /p/ with 

short lag, instead of the long lag VOT used by native speakers, although AE /p/ exhibits a greater 

range of VOT values. MH /p/ is very close to 0 msec, while the average VOT value for AE /p/ is 

25 msec, and AE /p/ is sometimes produced with values close to 40 msec. AE /t/ is, however, 

produced with VOT greater than 50 msec, and AE /k/ is produced similarly to MH /k/, with AE 

/k/ sometimes produced with even longer VOT values. For voiced stops, NH4 produces MH 

/bdg/ with VOT values close to or exceeding -100 msec, while VOT values for AE /bdg/ are less 
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than -100 msec overall, although AE /bdg/ never come close to native-like short lag values, 

always being prevoiced with between -50 and -100 msec VOT. 

 

Figure 33: Individual results for NH4 

 

NH5’s productions are more unusual. NH5 shows the same pattern for AE voiceless stops 

as NH4, with short lag for AE /p/, but long lag for AE /tk/. However, for MH /bdg/, while the 

average VOT values are generally more prevoiced, MH /g/ is sometimes produced with short lag, 

crossing the 0 msec phonological boundary between voiced and voiceless stops in MH. This 

demonstrates a greater influence of the L2 on NH5’s L1 speech than on the speech of the other 

NH speakers in the study, perhaps because of greater usage of English. 
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Figure 34: Individual results for NH5 

 

NH6 produces AE /ptk/ with native-like long lag values (greater than 50 msec of lag), 

which are produced with more lag overall than NH6’s productions of MH /ptk/. NH6 also 

produces AE /g/ with much less prevoicing than MH /g/ and sometimes with short lag VOT, and 

AE /d/ is also produced with less prevoicing. Uncharacteristic of NH speech, the average VOT 

value for MH /b/ is shorter than -50 msec, which may result from L2 influence on the L1. 
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Figure 35: Individual results for NH6 

 

5.4 Implications for phonological theory 

5.4.1 Heritage maintenance of phonological categories 

What do these results tell us about the nature of additional (Ln) language learning , “heritage 

accents,” and heritage language phonologies in particular? Like Chang et al. (2009, 2011) found, 

the AE HSs in this study maintain phonetic and phonological contrast across their two languages. 

While their stop productions are sometimes different from native speakers of either language, 

they maintain distinct phonological categories between their languages, suggesting that their 

phonological categories are linked but have dissimilated from each other overall. This is in 

contradistinction to the results for L2 speakers: AO show significant phonetic overlap between 

languages, which suggests merged categories with L2 influence on voiced stops and L1 influence 

on voiceless stops, and NH speakers show L1 phonetic overlap throughout their voiced stop 

productions, though they are able to produce L2 voiceless stops in a manner approximating 

native AE norms.  



126 

 

Chang (2015) argues that this occurs because of a tendency for late L2 learners to weigh 

high-level information (i.e., phonology) more than low-level information (i.e., phonetics) in the 

comparison of sounds across languages, suggesting a hierarchical relationship between phonetics 

and phonology. Specifically, Chang (2015) argues for three distinct types of phonological 

similarity: 

 1) Acoustic similarity, which is not language-specific and is based purely on auditory 

similarity between sounds; 

 2) Allophonic similarity, within-language comparison of “contextually defined 

allophones” (201), which cause different groups of speakers to exhibit different patterns of 

similarity perception; and 

 3) Phonemic similarity, which is inherently crosslinguistic, as it compares sounds across 

languages, and abstract; acoustically or allophonically similar sounds may still be phonemically 

similar if the relative phonetics (the position in the languages’ phonemic inventory) and 

distribution within both languages are similar. 

 Chang (2015) points to a central claim from the SLM (Flege 1995), which argues that 

perceptual linkages in L2 speakers’ phonologies are mediated by analogical similarity, despite 

any acoustic similarities that may exist. This linkage allows the L1 to exert phonetic influence on 

the L2 and the L2 to do the same on the L1, with new sounds (sounds which are not analogically 

similar to L1 sounds) being produced accurately with increasing L2 experience (Chang 2015). 

Flege (1995) argues specifically that L1 and L2 sounds are related at the level of position-

sensitive allophones, which can override acoustic similarity. Flege and Hillenbrand (1984) found 

that L1 English speakers produced French /u/ similarly to English /u/, although English /u/, due 

to fronting, is more similar acoustically to French /y/. The French /y/ was produced accurately, 
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with Flege and Hillenbrand (1984) noting that English speakers must treat /y/ as a new sound 

category, not one equivalent to a native English sound. Chang (2015) points out that this follows 

from a phonemic analysis, rather than an acoustic one. Major (1992) and Flege (1987) also argue 

that English-Portuguese and English-French speakers produce Portuguese and French short lag 

voiceless stops with the longer voicing lag characteristic of English voiceless stops because of a 

perceptual linkage between L1 and L2 stops of the same voicing class. This is the result of 

phonemic comparison (voiceless stops to voiceless stops, across languages) rather than acoustic 

comparison, since Portuguese and French voiceless stops are acoustically similar not to English 

voiceless stops, but to English voiced stops, as they share short lag VOT. However, such 

crosslinguistic comparisons do not occur in L2 learners, suggesting that phonemic comparisons, 

and thus phonological information, takes precedence over acoustic comparisons and phonetic 

information. 

 

5.4.2 Phonetic drift in American olim 

 Similarly, this explanation also accounts for bidirectional phonetic drift. Chang (2015) 

argues that an L2 sound has to be seen as similar, but not identical, in order to be linked in this 

way and instigate drift of the L1 toward the L2 category. In his study of L1 English novice 

learners of Korean as an L2, Chang (2010) found that L1 English voiceless stops drifted toward 

L2 Korean aspirated stop values, but that L1 English voiced stops did not drift to Korean fortis 

stops, which were too dissimilar (based on Chang 2010’s operationalization of similarity based 

on “one just-noticeable difference”) (201). Chang (2015) also notes that advanced learners also 

show evidence of phonemic linkage, based on their greater L2 phonological knowledge. 
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 The linkage between a bilingual’s languages that the SLM (Flege 1995) and Chang 

(2015) posit explains the results of the present study. The SLM specifically argues, based on the 

findings of studies like Flege, Munro, and MacKay (1995), that earlier learning allows L2 

speakers to distinguish phonetic differences between the languages better than later L2 learners, 

resulting in “a phonetic category representation…for the new L2 sound that is independent of 

representations established previously for L1 sounds” (Flege 1995, 263; Flege 1999). Thus, the 

AE HSs, who learned both AE and MH early, are able to establish separate representations for 

the sounds of the two languages, with greater accuracy in production and maintenance of 

phonetic and phonological contrast crosslinguistically. In their discussion of phonetic drift, 

Kartushina, Frauenfelder, and Golestani (2016) argue that “very early experience with two 

phonological systems allows bilinguals to partition their acoustic-phonetic space so as to be able 

to 1) accommodate the phonetic categories of both their languages, 2) keep those categories 

separate, and 3) produce them in a monolingual-like fashion in both languages” (166). This does 

not mean, however, that when bilinguals are compared to monolinguals that they behave 

identically to monolinguals in either or both of their languages. Grosjean (1989) contends that 

both a bilingual’s languages “form a complete linguistic entity,” noting that a monolingual view 

of bilingualism is flawed (as cited in Kartushina et al. 2016, 157). Flege (1995)’s Bilingual 

Category Hypothesis specifically predicts that bilinguals will “differ from monolingual norms 

due to bidirectional influences between languages” (157). 

Flege (1995) also notes that L1 sound categories can be changed if “linked perceptually 

to an L2 sound,” which can result in compromise values or L1 changes in phonetic 

characteristics (265). This is influenced by the age of acquisition and “perceived cross-language 

phonetic distance,” such that the greater the distance, the more likely a new L2 category will be 
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established (Flege 1995, 264). AO, who have a much later AoA for MH than AE HSs, exhibit 

these compromise values and changes in L1 phonetic characteristics, since many produce both 

AE and MH voiced stops with a range of VOT values from prevoiced to short lag. Within the 

SLM framework, this suggests that, while a new category has not been formed, there is some 

awareness of the phonetic differences (prevoicing versus short voicing lag) between the two 

languages’ voiced stop categories. Kartushina et al. (2016) note that later acquisition of an L2, 

after the age of 8, results in assimilatory phonetic drift from single category (SC) assimilation. 

This failure to create a new L2 category means that the L2 sounds are produced exactly like L1 

sounds. For voiceless stops, AO produce both AE and MH with long lag, suggesting that they 

have not formed a new category for the voiceless stops. 

But why do AO produce such a wide range of values for voiced stops, values which 

sometimes approximate NH values? Kartushina et al. (2016) argue that L2 proficiency can either 

cause L1 phonetic categories to deflect from L2 categories (given very proficient use of the L2 

and strong L2 category maintenance) or phonetic drift toward L2 categories. Citing a number of 

studies (including Flege 1987, Major 1992, and Mayr, Price, and Mennen 2012), they note that 

immersion in an L2-speaking environment often results in drift toward L2 categories, often 

leading to a merging of the L1 and L2 categories as a single intermediate category (Kartushina et 

al. 2016). Immersion in the L2 environment acts like a magnet, attracting L1 categories toward 

their L2 counterparts (Kartushina et al. 2016). Importantly, L2 immersion is also associated with 

L2 dominance and code mixing, both of which favor L1 to L2 category assimilation (Kartushina 

et al. 2016). It is reasonable to assume, given the environment of the AO in this study and their 

occupations, that AO use MH extensively and are highly influenced by it. This linguistic 

influence has caused the AO’s L1 voiced stop VOT values to drift toward MH norms, sometimes 
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to such a degree that the categories collapse together a single category intermediate between AE 

and MH values. One of the unusual aspects of phonetic drift is that it occurs extensively at the 

early stages of L2 acquisition, as early as 5 weeks (Chang 2012), while it diminishes later, only 

to increase with greater proficiency in the L2 (Kartushina et al. 2016). L1 attrition causes L1 

categories to drift toward and assimilate to L2 categories, suggesting that at least some of the AO 

in the study are beginning to undergo L1 attrition in AE voiced stop categories. 

 

5.4.3 The anatomy of a “heritage accent” 

AE HSs maintain contrast between languages, but they produce voiced stops in MH with VOT 

values intermediate between AO and NS of MH. These productions exhibit less prevoicing than 

NS of MH and tend toward short lag, providing clear evidence of a “heritage accent” for HS of 

AE. How does this compare to other studies that have investigated heritage language 

phonologies? What do the results tell us about the nature of “heritage accents”? 

 Stangen, Kupisch, Proietti Ergün, and Zielke (2015) investigated foreign accent (FA; a 

distinct, perceivable non-native accent in either of a bilingual’s languages) in heritage speakers 

of Turkish in Germany. They note that the phonological literature has tended to assume that a FA 

is either minor or non-existent in early L2 acquisition and unavoidable in L2 acquisition after 

puberty (Long 1990, in particular, argues that phonologies are constrained by age 6, although 

other studies have shown differences between speakers who acquired their L2 before 3 and those 

who acquired their L2 after that age) (Stangen et al. 2015). Stangen et al. (2015) also note that 

research on critical periods for L2 acquisition appear to indicate that early bilingual phonological 

development is similar to adult L2 acquisition if L2 acquisition begins between the ages of 4 and 

8, meaning that simultaneous and early bilingual acquisition may lead to different phonological 
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outcomes, either nativelikeness in both languages or nativelikeness in one language and a FA in 

the other. 

 The Turkish language in Germany has strong support in the home context, as mixed 

Turkish-German marriages are rare (Stangen et al. 2015). The researchers also point out, based 

on previous research on the German Turkish community, that Turkish-German bilinguals who 

return to Turkey for extended periods of time are more proficient than those who remain in 

Germany (in line with other research on heritage language development and L2 acquisition 

which asserts that immersion in the heritage/L2 context improves proficiency and fluency) 

(Stangen et al. 2015). In a previous study, Kupisch et al. (2014) found that Turkish-German 

bilinguals were generally native in their dominant language, with a FA in the minority language. 

Turkish-German bilinguals also largely do not differ from German monolinguals, but differ from 

Turkish monolinguals in many ways, similar findings to other heritage language scenarios 

around the world (Stangen et al. 2015). Phonologically, Turkish and German differ mostly in 

vowel tenseness and length and in rhythm (syllable timing versus stress timing), and Turkish also 

exhibits vowel harmony and compensatory lengthening (Stangen et al. 2015). 

 In order to test the hypothesis that the outcomes of simultaneous bilingual acquisition and 

early successive bilingual acquisition differ, Stangen et al. (2015) examine 21 Turkish-German 

bilinguals, 11 simultaneous bilinguals who were exposed to German before the age of 3, and 10 

early L2 bilinguals who were exposed to German after the age of 4, asking the following 

research questions: 

 1) Do early successive bilinguals exhibit a FA in either of their languages? 

 2) Does nativeness in one language imply a FA in the other? 

 3) What is the role of the AoA of German? 
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 4) What is the native or FA like and can it be ascribed to transfer from one language to 

the other? 

Stangen et al. (2015)’s participants learned Turkish from birth, with German acquisition from 0 

to 9 years old, and participated in two experiments which targeted perceived FA in German and 

perceived FA in Turkish. Fifteen monolingual German raters and fourteen monolingual Turkish 

raters listened initially to ten seconds of participants’ speech in German or Turkish, respectively, 

and rated the speaker’s FA, stating whether they perceived a foreign accent (native or foreign) 

and how certain they were (certain, semi-certain, or uncertain) (Stangen et al. 2015). Raters 

could then listen to an additional twenty seconds of speech and had the opportunity to revise 

their initial rating (Stangen et al. 2015). The researchers converted the ratings into a six point 

scale, with the higher the score indicating the more accented the participant’s speech was 

considered (Stangen et al. 2015). 

 Overall, Stangen et al. (2015) found no significant differences in AoA for either language 

between the two groups of speakers. They conducted a within group correlation analysis using a 

cutoff for nativeness of at least 80% native ratings, based on Kupisch et al. (2014)’s earlier study 

with monolinguals, and determined that three of the participants were rated native in both 

languages, five were rated native in neither language, four were only rated native in Turkish, and 

nine were only rated native in German (Stangen et al. 2015). For an AoA from 0-3 years, Turkish 

and German were weakly correlated, suggesting that a nativelike accent in one language does not 

imply a FA in the other (Stangen et al. 2015). However, for an AOA between 4 and 9 years, 

Turkish and German were strongly negatively correlated, suggesting that nativelikeness in one 

language precludes nativelikeness in the other for speakers who acquire their L2 after the age of 

4 (Stangen et al. 2015). The majority of the participants had a FA in one language, and, in line 
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with the results of Kupisch et al. (2014) and other studies of heritage language phonology, the 

speakers were usually accented in the heritage language, although they note that this would have 

to be verified using objective acoustic criteria, rather than subjective accent ratings (Stangen et 

al. 2015). 

 The current study is a first effort in filling such a gap in the literature. Three of the AE 

HS participants (HS1, HS2, and HS4) are simultaneous bilinguals, having grown up speaking 

MH with their Israeli fathers and AE with their American mothers. The remaining four 

participants (HS3, HS5, HS6, and HS7) are early successive bilinguals. The results of a linear 

mixed effects regression model with type of bilingualism (simultaneous vs. early bilingualism), 

test language (AE vs. MH), and stop (/p/, /t/, /k/, /b/, /d/, /g/) as fixed effects and subject and 

word as random effects reveal that simultaneous bilingual AE HSs differ significantly from early 

bilingual AE HSs in MH (p < 0.05). The results demonstrate significant interactions between test 

language and stop category for the voiceless stops /ptk/ (p < 0.001 for all three interactions), 

meaning that the productions of /ptk/ differ across languages, while the productions of /bdg/ do 

not. However, there is also a significant interaction between bilingual type, test language, and 

stop category for /g/ (p < 0.01), suggesting that the VOT production for voiced stops does play a 

role in the AE heritage accent in MH. A significant interaction between bilingual type, test 

language, and stop category also exists for /t/ (p < 0.01), suggesting that there are subtle 

differences between the two types of AE HSs in terms of MH voiceless stop production as well. 

In particular, /t/ is sometimes produced with long lag by early bilinguals, but not simultaneous 

bilinguals (see Figure 37 below), which is uncharacteristic of MH, but is normative in AE. This 

suggests a complex pattern of CLI in early bilingual AE HSs that does not exist or is 

substantially reduced for simultaneous bilingual AE HSs. The interactions between bilingual 
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type, test language, and stop category approach significance for /d/ and /p/, suggesting that, with 

a larger group of speakers, differences between the two groups might be found for these stops 

also. Together, these results suggest that early bilingual AE HSs are more likely to have 

“heritage accents” in MH than their simultaneous bilingual counterparts, in line with Stangen et 

al. (2015)’s results. I would caution, though, against interpreting these results, and the results of 

Stangen et al. (2015), as determining that early acquisition of a second language necessarily 

results in a heritage (or foreign) accent in one of the languages, as Flege (1995, 1999) and studies 

he conducted with collaborators suggest that this is not always the case, as they did not find the 

steep dropoff in nativelikeness that would be expected if there were a true critical period. 

 

Figure 36: VOT production in American English by type of bilingualism 
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Figure 37: VOT production in Modern Hebrew by type of bilingualism 

 

However, these results do suggest that heritage speakers are likely to have some kind of 

heritage accent in one or both of their languages, depending on a large array of circumstances, 

including, but not limited to, AoA (cf. Kartushina, Frauenfelder, and Golestani 2016’s excellent 

overview of CLI between languages). In particular, an important reason why AE HSs may have a 

heritage accent in MH is because of the strong support for the language in the home (similar to 

the Turkish situation, American-American marriages are more common than American-Israeli 

marriages for first generation immigrants), as well as, more importantly, support within the 

educational system and across Israeli society at large. This support allows for excellent 

proficiency in AE, and this, combined with extensive AE use, may influence MH in such a way 

that HSs exhibit an AE accent when speaking MH. Accented MH input from parents, relatives, 

and others living in American Israeli communities may also contribute to the AE heritage accent 

in MH, as the type and quality of language input is known to influence resultant language 

outcomes. As Gafter (2016) notes, Mizrahi Hebrew features have persisted in ethnic enclaves 



136 

 

located on the periphery of Israeli territory, like the former development towns where many first-

generation Arabic-speaking Mizrahi olim were provisionally (then permanently) housed. Like 

these Mizrahim, and immigrants in many places across the world, American Israelis tend to live 

in predominantly American communities, which assists in the preservation of American culture 

and language. There also exist strong links between American Jewish and Israeli Jewish and 

American Israeli communities, with much movement back and forth between countries, further 

strengthening language preservation.  
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Chapter 6: Conclusion 

6.1 Important findings 

Because HSs tend to sound like native speakers of their HLs, there has been a tendency in the 

literature to assume that there are no differences between HSs and native speakers 

phonologically. The studies which have investigated HL phonologies, however, have found 

subtle differences from both L1 and L2 populations, with some evidence of a “heritage accent” 

which distinguishes HSs from native speakers. This “heritage accent” usually manifests in 

pronunciation of the HL, which is usually the less dominant and minority language, influenced 

phonetically by the majority language. The present research has, on the other hand, demonstrated 

that this is not always the case: A HL, like AE, can influence a societally dominant language 

phonetically. Importantly, this phonetic influence does not necessarily represent phonological 

influence, as AE HSs, like the Mandarin HSs in Chang et al. (2009, 2011), maintain contrast 

between AE and MH phonological categories, even though their productions of MH voiced stops 

are intermediate between the productions of AO and NH speakers. Such an outcome may be 

expected in similar HL situations involving high prestige languages (like two European 

languages) or similar English HL communities around the world (like expatriate communities in 

Europe and Japan, for example). Other important factors which may cause similar outcomes 

include extensive use of the HL in the HL community and widespread institutional support (as is 

the case in Israel, where English acts as an unofficial official language). 

 The results of this study also shed light on the bidirectional nature of CLI, which is 

particularly demonstrable for the AO who participated. As a result of a greater use of MH, which 

AO, like other immigrants to Israel, must use to survive in the MH-dominant Israeli society, 

many AO exhibit language attrition of AE, with collapsing of phonological categories for voiced 



138 

 

stops, which are often produced on a continuum from short lag (normative in AE) to extensive 

prevoicing (normative in MH). Given the intense pressure to assimilate into Israeli society, both 

from within the community and without, driven by Zionist ideology (cf., the “Ingathering of the 

Exiles”), the L2 CLI from MH is understandable. Use of prevoicing for voiced stops in AE may 

serve to sociolinguistically mark a Zionist identity, indexing an important identification with the 

Israeli state. 

 Interestingly, use of prevoicing by AO in the production of voiced stops in AE and MH 

reflects an exaggeration of a phonetic tendency already present in English. While voiced stops in 

English are usually produced with short lag, they are occasionally produced with some 

prevoicing (though not as much, it should be noted, as is normative for MH voiced stops). The 

fact that prevoicing may already exist as a native feature of English phonetics may explain why 

AO utilize it in speaking MH and why CLI from MH causes it to be used in AE as well. A 

similar phenomenon occurs for NH speakers as well, who utilize long lag VOT for English /pt/, 

likely because long lag VOT is already present peripherally in the MH phonological system for 

/k/. This evidence demonstrates that acquisition of L2 categories is constrained by the L1 

phonological system, which molds the L2 in consistent ways. 

 Finally, this research suggests that an important division exists between phonetics and 

phonology, as grammatical subsystems, but that this division is porous, as lower level 

information (i.e., phonetics) can influence higher level information (i.e., phonology). In 

particular, the fact that AE HSs can maintain contrast between their two languages, without 

developing overlapping sound categories, despite some phonetic influence between their 

languages, suggests that a phonology exists which consists of more abstract sound categories and 

that this phonology takes precedence over the more lower-level phonetic information. The AO in 
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the study also demonstrate that extensive phonetic overlap may lead to shifts in phonological 

categories, resulting in phonetic drift in the L1. As Ohala (1990) argued, there is in fact no 

interface between phonetics and phonology, which are, instead, extensively integrated and 

mutually influential. 

 

6.2 Directions for future research 

It is important that further phonological research be conducted which investigates HSs with 

many different combinations of HLs, including those in which the majority language may not be 

a world language, like English, French, German, or Mandarin Chinese. Future studies should 

also investigate the speech characteristics of the wider communities, not just the speech of HSs 

themselves, as input is an important factor in ultimate HL attainment. Also important are studies 

of typical and atypical HS populations, that is, HSs whose HL is a minority language versus 

those, like AE HSs, whose HL is a world language, as these are necessarily different scenarios.  

While there have been a few sociological studies which investigate the American Israeli 

community, basic sociolinguistic research must be conducted. How often, for example, do 

American Israelis use AE in daily life? With whom do they predominantly use AE? What are the 

characteristics of AE in Israel? Do subgroups of speakers exist who share distinct language 

varieties? Is there a koine effect of immigration? How long do American Israelis preserve AE 

(anecdotal information suggests that by the third generation, the language is no longer preserved, 

echoing many immigrant communities in the U.S.)? What does language dominance mean in the 

American Israeli community? Moreoever, what does language dominance mean when two 

languages are relatively similarly matched in prestige or use? Future studies should also 

investigate and compare different HLs in Israel. There may also be language differences between 
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different groups of Jews in Israel, as secular Jews may not speak the same way as religious Jews. 

Importantly, there are many avenues of HL phonology and American Israeli and Israel studies 

for future researchers to pursue, as these fields are fairly new and call out for much basic 

research. 
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Appendix 1 – Experimental Items 

 

American English 

 

/p/: 

pen 

pan 

pig 

 

/t/: 

teeth 

tea 

tongue 

 

/k/: 

cat 

cart 

corn 

 

/b/: 

bear 

bat 

box 

 

/d/: 

dog 

door 

dirt 

 

/g/: 

goat 

goal 

gate 

 

Filler stimuli: 

rock 

dock 

ax 

sun 

bus 

red 

head 

yard 

sack 

moon 

pole 
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path 

sword 

film 

knees 

mouth 

glove 

snake 

bomb 

crown 

school 

kite 

earth 

heart 

ring 

wolf 

fish 

hand 

man 

king 

queen 

bee 

rain 

ant 

eye 

ball 

 

Modern Hebrew 

 

/p/: 

 pas/     stripe/     פס

 pɛ/      mouth/       פה

 pil/      elephant/      פיל

 

/t/: 

 tor/     queue/      תור

 tut/     berry/      תות    

 tik/     bag/      תיק

 

/k/: 

 kav/     crutch/     קב

 kaʃ/     straw/      קש

 kiʁ/     wall/      קיר

 

/b/: 

 boʁ/     hole/     בור

 baʁ/     wheat, Bar (name)/     בר
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 bajt/     house/    בית

 

/d/: 

 daɡ/     fish/    דג

 dov/     bear/    דוב

 dam/     blood/   דם

 

/g/: 

 ɡan/     garden/    גן

 ɡiʁ/     chalk/     גיר

  ɡal/     wave (ocean)/     גל

 

Filler stimuli: 

 sus/     horse/     סוס 

 dli/     bucket/       דלי

 kviʃ/     street/      כביש

 kli/     pot, vessel/     כלי

 ʃot/     whip/     שוט

ופ'ג      /d͡ʒop/     mug 

 ɛd/     steam/     אד

יפ'ג      /d͡ʒip/     Jeep 

 ɛt/     shovel/     את

וק'ג      /d͡ʒuk/     cockroach 

 dud/     water heater/     דוד

 bad/     cloth/     בד

 dvaʃ/     honey/     דבש

 sak/     sack/     שק

 af/     nose/     אף

 xaf/     sprocket/     חף

 kaf/     spoon/     כף

 tal/     dew/     טל

 xax/     hook/     חח

 xat/     tusk/     חט

t͡/     צב sav/     turtle 

 daf/     page/     דף

 ʃax/     chess/     שח

 tas/     platter/     טס

 ɛʃ/     fire/     אש

 baz/     falcon/     בז

 ʁav/     rabbi/     רב

 tav/     musical note/     תו

t͡/     צלב slav/     cross 

bot͡/     בוץ s/     mud 

t͡/     צג saɡ/     screen 

kot͡/     קוץ s/     thorn 

 haʁ/     mountain/     הר
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 kad/     vase/     כד

   kaʁ/     pillow/     כר

ɡɛt͡/     גץ s/     spark 
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Appendix 2 – Sociolinguistic Questionnaire 

 

1. Did you speak English at home? Yes     No 

 

2. If you did speak English at home, how often did you speak English? 

 A. Every day 

 B. Several times a week 

 C. Occasionally; a few times per month 

 D. Rarely 

 E. Never 

 

3. Did your parents require or encourage you to speak English at home? Yes     No 

 

4. With whom do you speak English? Choose all that apply. 

 A. Parents 

 B. Grandparents 

 C. Siblings 

 D. Other relatives 

 E. Friends 

 

5. Did you have to speak English with any of these people because they couldn’t speak Modern 

Hebrew? Yes     No 

 

6. If only one parent speaks English, did you speak English with that parent and Modern Hebrew 

with your other parent? Yes    No 

 

7. If your answer to Question 6 was yes, which parent spoke which language? ______________ 

 

8. Do/did you speak in a mixture of English and Modern Hebrew with parents? Yes     No 

 

9. Do/did you speak in a mixture of English and Modern Hebrew with friends? Yes     No 

 

10. Which language do you consider to be your strongest language, English or Modern Hebrew? 

 A. English 

 B. Modern Hebrew 

 C. Both 

 

11. Do you think that English language education improved your English? Yes      No 

 

12. Did you do well in English language classes that you took in school? Yes     No 

 

13. Which language do you consider your mother tongue? 

 A. English 

 B. Modern Hebrew 

 C. Both 
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14. Were you ever discouraged from speaking English? Yes     No 

 

15. If your answer to Question 12 was “Yes,” please explain: ____________________________ 

 

16. Did you ever feel at a disadvantage because of being a native English speaker? 

 

17. Did you ever feel you had an advantage in being a native English speaker? 

 

18. Please explain you answers to Questions 16 and 17 above: ___________________________ 

 

19. Did being a native English speaker ever improve your job prospects? Yes     No. How? 

___________________________ 

 

20. Is it hard to be a native English speaker in Israel? Please explain: ______________________ 

 

21. How do you feel about being a native English speaker? Please explain: _________________ 

 

22. How do you feel about being a native Modern Hebrew speaker? Please explain: 

____________________________ 

 

23. Do you believe that olim chadashim should be required to learn Modern Hebrew? Yes     No 

 

24. Do you believe that English proficiency should be required as part of the educational system 

in Israel? __________________________________ 

 

25. Have you ever lived in the U.S.? Yes     No 

 

26. If your answer to Question 25 was yes, where did you live? __________________________ 

 

27. Would you ever consider living in the U.S.? 

 

28. Is it important to you to maintain connections with American culture? Yes     No 

 

29. If your answer to Question 29 was yes, what do you do to maintain your connection to 

American culture? _____________________________ 

 

30. Do you consider yourself to be American first, Israeli first, or both? 

_____________________________ 

 

31. Many of the first groups of olim from other countries lost their Jewish languages and 

switched to speaking Modern Hebrew. Do you think this was a good thing, a bad thing, or 

neutral? Why? _________________________________________________________________ 

 

32. Do you think American Israelis should stop speaking English to integrate into Israeli society? 

Yes      No 
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33. Please explain your answer to Question 32: _______________________________________ 

 

34. If you plan to have children, will you speak to them in English? Yes     No. Why or why not? 

______________________________________ 

 

35. Is it important for Israelis to keep speaking the languages of their ancestors (i.e., Russian, 

Romanian, German, Spanish, Judeo-Berber, Malayalam, etc.)? Yes     No. Why? 

________________________________ 
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