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ABSTRACT 

 

This study investigated where the consonantal constrictions take place when 

Korean coronal obstruents are articulated since there is disagreement over the place of 

articulation of these consonants. Unlike other studies in Korean phonetics, which focus 

on various acoustic features, the current study used static palatography (SPG) in the form 

of linguograms and palatograms to measure the linguo-palatal contact in the production 

of Korean coronal stops, affricates, and fricatives.  

Unlike many phonetic studies on the place of articulation of Korean obstruents, 

however, no significant difference was observed among phonemes in three-way contrast.   

Based on the results of Korean native speakers, the palatograms showed that the place of 

articulation of the Korean stops /t, t
h
, t*/ is (denti-)alveolar, which is similar to that of 

English coronal stops. Unlike English affricates, which are palato-alveolar sounds, 

Korean coronal affricates /c, c
h
, c*/ are simply alveolar sounds. In addition, the 

linguograms showed that Korean native speakers use the tongue blade as well as the 

tongue tip to articulate Korean coronal stops and affricates while English speakers prefer 

the tongue tip for English coronal obstruents. As for the Korean coronal fricatives /s, s*/, 

the fricative gap is made between the alveolar ridge region and the tongue tip.  

This study also examined whether experience in the first language (L1) influences 

the pronunciation of coronal consonants in three groups of second language (L2) learners 

of Korean: non-heritage language learners at the first-year level (NHL1) and the second-

year or higher level (NHL2), and heritage learners at the first-year level (HL1). First, 

Korean native speakers tend to make a smaller linguo-palatal contact than the three 

groups of L2 learners of Korean. Second, NHL1 learners were significantly different 

from NHL2 learners but were frequently similar to HL1 learners. Third, the movement of 

the tongue seems to be influenced in the L2 pronunciation. Compared to Korean native 

speakers, who tend to articulate Korean coronals as laminal or apico-laminal denti-

alveolar sounds, NHL1 learners and NHL2 learners preferred apical contacts for Korean 

stops and affricates, as they do in English.     
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CHAPTER 1  

PHONETIC PROFILE OF KOREAN SPEAKERS 

 

Second language classes in the United States are generally composed of learners 

of various ethno-linguistic backgrounds, including true novice non-heritage language 

learners (henceforth NHL learners) who are native speakers of the dominant language or 

immigrants from other language communities, heritage language learners (henceforth HL 

learners) who are the children of immigrant parents or who were early immigrants 

themselves, and adoptees who are ethnically similar to heritage language learners but 

linguistically and culturally closer to true novice learners. 

What is of concern among second language educators is whether and how HL 

learners and pure novice non-heritage second language (L2) learners differ in terms of 

their language learning ability and style. The identification of HL learners and NHL 

learners is related to the issue of whether to place these two groups into the same classes 

for optimal efficiency of language instruction. Some relatively large language programs 

have established a dual-track system that places HL learners and NHL learners in separate 

classes. This helps both language learners and teachers because the students in a given 

class have relatively homogeneous needs (Fairclough, 2006; Sohn & Shin, 2007). 
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In this section, I will briefly describe how NHL and HL adult L2 learners produce 

Korean in comparison with adult and child native speakers of Korean who have learned 

Korean as a first language (L1). Korean speakers can be classified into four groups; adult 

native speakers, child L1 learners, HL learners, and NHL learners. I begin by reviewing 

the phonetic system of Korean, limiting the description to consonants, as this study 

focuses on the articulatory features of consonants only. 

 

1.1 Korean as a Native Language 

1.1.1 Adult Native Speakers 

The first group consists of adult native speakers (NS), who start learning Korean 

from birth and continue speaking it fluently. This study focuses on consonants, which are 

traditionally described in terms of five features that are involved in articulation: 

voicingthe state of the vocal cords, place of articulation, centrality, oro-nasal status, 

and manner of articulation (Ladefoged, 2001). In English, voicing is a major distinctive 

feature. Voiced consonants /b/, /v/, /d/, /z/, //, /ʤ/, /g/ contrast with voiceless consonants 

/p/, /f/, /t/, /s/, /ʃ/, /ʧ/, /k/. In English, the voicing feature is critical, as exemplified by 

minimal pairs like die–tie or Jill–chill.  

Unlike in English, voicing does not appear to be a distinctive feature for 
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consonants in Korean. Korean stops and affricates are analyzed into three sets based on 

laryngeal features, which are lax (or lenis) /p/, /t/, /k/, /c/; aspirated /p
h
/, /t

h
/, /k

h
/, /c

h
/; and 

tense (or fortis) /p*/, /t*/, /k*/, /c*/, while fricatives are categorized into only two sets: lax 

/s/ and tense /s*/. Although [ʃ] occurs in Korean, it is an allophone of the lax fricative /s/ 

and occurs only in front of a high front vowel or a high semivowel /j/ in a complex 

vowel, as in si [ʃi]‘poetry’ or sye [ʃ] ‘(It is) sour.’ in comparison with se [s]‘Stop.’ or 

sse [s*] ‘(It is) bitter.’. 

Although the phonetic values of Korean lax consonants are closer to those of 

English voiced sounds, Korean lax consonants are linguistically classified as voiceless. 

As Jun (1993) reported, Korean lax consonants are voiceless in the word-initial position 

but tend to become voiced in the intervocalic position. While Silva (1992) claims that 

intervocalic voicing is obligatory, Jun (1994) notes that it is a gradient phonetic effect 

which is not always realized.   

Previous studies of Korean phonology have proposed various ways to distinguish 

and measure the differences among Korean consonants. In the rest of this section, I will 

summarize some of the most important findings regarding the phonetic properties of 

Korean consonants. 
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1.1.1.1 Acoustic features  

Korean linguists have been mainly interested in acoustic features, such as voice 

onset time (VOT), duration of consonantal constriction before voicing starts, and the F0 

perturbation in the following vowel, in order to account for the distinction between lax-

aspirated-tense consonants. There is a wide variety of opinions on how Korean speakers 

distinguish the three-way contrast of Korean obstruents. Studies of Korean consonants 

have accounted for this mostly by the measurement of VOT, which is the duration of the 

period of time from the moment when the stop closure of the vocal tract is released until 

the actual vibration of the vocal cords starts. VOT was first used by Lisker and Abrams 

(1971) to describe the combination of voicing and aspiration.  

English obstruents have two phonologically distinctive consonants: voiced and 

voiceless. Although voiceless sounds can be either aspirated or unaspirated depending on 

syllabic environment, the aspiration does not affect the phonological value. In English, it 

is observed that VOT is negative on voiced consonants because the vibration of vocal 

folds begins even before the vowel is pronounced. In contrast, it is close to 0 on the 

voiceless unaspirated consonants, which indicates that voicing (vocal fold vibration) 

starts almost simultaneously with the time when the articulation changes from a 

consonant to a vowel. It is noticeable that VOT is the longest on the voiceless aspirated 
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sounds, in which aspiration delays the vibration of vocal folds. Likewise, previous studies 

(Shin, 1997; M. Kim, 2004) have found that the VOT of Korean consonants is longest on 

the pronunciation of aspirated consonants and shortest on the tense consonants. In the 

production of Korean consonants, however, the VOT is not relevant to typical 

phonological processes. For instance, the voiceless lax consonants, such as stops /p/, /t/, 

/k/, and affricates /c/, but not fricative /s/, become voiced in the intervocalic position as 

predicted in Silva (1992), Jun (1993), or Cho et al. (2002). Considering that voiced 

consonants have negative VOT, it is somewhat unexpected that it is not tense consonants 

but lax ones that become voiced in the intervocalic position, as tense consonants have a 

shorter VOT than lax consonants (M. Kim, 2004).  

Another factor that is highly relevant to the three-way distinction is fundamental 

frequency (F0) and intonational structure. In particular, at the domain (word or phrase) 

initial position, Korean obstruents correlate with tone, that is, F0. One of the most 

influential studies on Korean prosody was the collaboration that resulted in K-ToBI (Tone 

and Break Index), developed by Jun (1993, 2000) and adapted in many studies such as 

Cho & Keating (2001) and Shin (2007) among many others. Jun found that modern Seoul 

(Standard) Korean has T(H)(L)Ha as the default tonal pattern of an Accentual phrase 

(AP). Unlike the AP-final high tone (Ha) that is maintained in most APs, the AP-initial 
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tone (T) may be associated with the laryngeal state in that a high tone (H) is associated 

with aspirated and tense consonants while a low tone (L) is associated with lax 

consonants. For example, while tal/tal/-i ‘moon + Nominative marker (Nom)’ has the LH 

pattern in the AP, thal/t
h
al/-i ‘mask+ Nom’ and ttal/t*al/-i ‘daughter + Nom’ has the HH 

pattern, because the aspirated consonants and the tense consonants in Korean are 

associated with a high tone on the AP-initial syllable. This consonant-tone correlation is 

another piece of evidence that VOT alone cannot explain three-way contrast among 

Korean consonants. 

Some recent studies (M. Kim, 2004; Kang and Guion, 2006; Silva, 2006; Shin, 

2007) have tended to place less importance on the effect of VOT on the distinction of 

Korean obstruents. In this stream, an integrative approach could be proposed for the 

three-way distinction of Korean stops and affricates. For instance, M. Kim’s (2004) 

approach argued against the traditional literature on the topic (Jun, 1993, 2000; Cho et al., 

2002) but described a simple correlation between so-called voiceless (aspirated and 

tense) consonants and a high tone, and between voiced (lax) consonants and a low tone. 

Kim’s approach attempts to account for the three-way contrast of Korean consonants in 

the correlation of both VOT and F0, as illustrated in Figure 1.1. 
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Figure 1.1 The distribution of Korean obstruents in VOT-F0 plot (adapted from M. Kim 2004) 

In this study, inconsistencies were observed in a perception test when VOT and F0 

were integrated in the analysis. That is, when a consonant with a high tone has a VOT 

that is shorter than a certain level, it is likely to be perceived as a lax consonant. 

Likewise, a sound with low F0 appears to be recognized as an aspirated consonant if its 

VOT is longer than a certain level. In contrast, tense sounds are not affected by F0 

changes and not confused with the other consonants produced in the other two manners 

of articulation. 

To summarize, it is true that general acoustic features such as VOT and F0 can 

account for many aspects of Korean three-way consonant contrasts but there must be an 

integrative account of their production.  

1.1.1.2 Place of Articulation 

Despite many disagreements regarding the effect of VOT and F0 on the three-way 

distinction of Korean obstruents, it is necessary that a more fundamental issue be clarified 

with reliable empirical evidence. In this sense, place of articulation defines one of the 
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most fundamental phonemic or phonetic contrasts among consonants. It has been widely 

known that English speakers tend to use the tip of the tongue for the obstruction of 

airstream for alveolar consonants while they use the back of the tongue to make velar 

sounds (Ladefoged, 2001). On the other hand, it is reported that Korean native speakers, 

female speakers in particular, are likely to employ the tongue blade for the coronal stops. 

Thus English /t/ is pronounced with the tongue tip in contact with the alveolar ridge, 

whereas Korean /t/ or /t
h
/ is pronounced with more laminal contact of the tongue on the 

alveolar ridge (Anderson et al., 2004; Choo & O’Grady, 2003: 29; Kim, 1999).  

      

a. English voiceless /t/   b. Korean lax /t/  

(Anderson et . al, 2004) 

Figure 1.2 Midsagittal articulatory profile 

Figure 1.2 illustrates that English speakers tend to use tongue tip to produce the /t/ 

sound whereas Korean speakers use the tongue tip and blade to articulate the equivalent 

/t/ sound. In addition, whether the linguo-palatal contact is apical or laminal is related 

with the place of articulation. According to Figure 1.2, English speakers obstruct the 

airstream at the alveolar ridge, right behind the front teeth. In Korean, laminal contact 
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takes place at the alveolar ridge, but extends further forward to the front teeth. In this 

case, English /t/ is an alveolar stop, but Korean /t/ must be defined as a denti-alveolar 

stop.  

It is generally agreed that English coronal stops /t/ and /d/ and fricatives /s/ and /z/ 

are classified as “alveolar” sounds in that the obstruction of airstream takes place with the 

contact between the tongue tip or blade and the alveolar ridge, whereas fricatives // and 

// and affricates /ʧ/ and /ʤ/ are articulated as “post-alveolar” or “palato-alveolar” sounds 

which are articulated with the obstruction between the tongue blade and the back of the 

alveolar ridge (Ladefoged, 2001).  

The inventory of Korean consonants is different from that of English and may be 

grouped as follows: 

Table 1.1 Korean consonant phonemes 

stop/ 

affricate 

lax p t c k  

aspirated p
h
 t

h
 c

h
 k

h
  

tense p* t* c* k*  

fricative lax  s    h 

 tense  s*    

nasal  m n    

liquid lateral  

or flap 

 l    

However, there is disagreement over the place of articulation of Korean 

consonants. Some selected studies on the place of articulation are summarized in table 

1.2. 
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Table 1.2 Studies on the PoA of Korean coronal obstruents 

 
Stops /t, t

h
, t*/ 

Fricatives /s, s*/ 
Affricates /c, c

h
, c*/ 

Methodolgy 

for PoA 

Skaličková (1960) alveolar alveolar X-ray 

Lukoff (1982) dental dental  

Park (1991) n/a alveolar  

Chang (1996) dental alveolar  

H. Kim (1997, 2001)  

H. Kim (2004) 
alveolar alveolar 

SPG 

MRI 

Shin & Hayward (1997) alveolar alveo-palatal EPG 

Kim (1999) n/a dental SPG 

Sohn (1999) alveo-dental palatal  

Lee & Ramsey (2000) dental alveolar  

Cho & Keating (2001) n/a post-alveolar EPG 

Martin (1992) dental alveolar  

Choo & O’Grady (2003) denti-alveolar alveolar SPG 

Anderson et al. (2004) denti-alveolar denti-alveolar (back) SPG 

Cheon (2005) dental (pre-alveloar) alveolar  

H. Kim et al. (2005) /t/ apico-dental, /t
h
, t*/ 

apico-laminal 

dental~postalveolar 

/c/ lamino-alveolar, 

/c
h
, c*/ laminal 

alveolar~postalveolar 

MRI 

K.-S. Kang (2006) alveolar palato-alveolar  

K. H. Kang & Guion 

(2006) 
alveolar n/a  

 

Y. Kang & Kochetov 

(2010)  
alveolar alveolar 

EPG 

According to descriptions in these studies, Korean coronal stops and fricatives are 

considered to be dental, alveolar, or both (denti-alveolar), which indicates that the 

articulation of these sounds involves the teeth and the frontal part of the alveolar ridge.  

Affricates are defined as a sequence of a stop and a following fricative 

(Ladefoged, 2001) although they are considered as a single unit by native speakers and 

phonologists. English /ʧ/ and /ʤ/ are post-alveolar affricates. The place of articulation of 

Korean affricates is less certain and is variously described as dental (Lukoff, 1982; Kim, 

1999), denti-alveolar (Anderson et al., 2004), alveolar (Skaličková, 1960, Lee & Ramsey, 

2000; Martin, 2001; H. Kim, 2004, Cheon, 2005, among others), alveo-palatal and post-
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alveolar (Shin & Hayward, 1997; Kang, 2006; Cho & Keating, 2001). Anderson et al. 

(2004) report that all Korean coronal obstruents target the denti-alveolar region while the 

place of articulation of affricates is slightly further back than stops. Lax consonants have 

been found to have the least linguo-palatal contact and tense consonants the greatest in 

many studies using X-ray (Skaličková, 1960), MRI (H. Kim, 2004; Kim et al., 2005), 

SPG (Kim, 1999) or EPG (Shin & Hayward, 1997; Cho & Keating, 2001; Kang & 

Kochetov, 2010), but sometimes the difference, if there is any, may not be statistically 

significant, as in Anderson et al. (2004) using SPG.  

 

1.1.2 Child First Language Learners 

Many HL learners coming to take Korean as a second language tend to start their 

lives as monolingual speakers of Korean. It is helpful to take a look at child language 

acquisition to estimate the possible experience of first language acquisition of children. 

The mastery of phonological features and rules takes place at a younger age than the 

development of syntactic knowledge of crucial parametric features such as word order 

and case marking (O’Grady, 1997). Thus, even very young children are sensitive to the 

pronunciation of segmental phonemes and suprasegmental features. For example, it has 
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been reported that a two-year-old child can use the properties of consonants and vowels 

to distinguish words in adult language (Smolensky, 1996; Gerken, 2002). 

It has been cross-linguistically proven that children produce typologically more 

common sounds earlier than language-specific ones. For instance, English-speaking 

children are able to produce stops (/p/, /b/, /t/, /d/, /k/, /g/), most nasals (/m/, /n/), and 

some fricatives and labial semivowels (/f/, /s/, /w/) even at age two, but they do not 

produce velar nasals (//), most fricatives and affricates (/ʃ/, /v/, /z/, /ʧ/, /ʤ/), or liquids 

and glides (/l/, /r/, /j/) until age four (O’Grady, 2005). Therefore, young children must 

find creative ways to produce as many words as they need during the period in which 

they can articulate only a limited number of consonants. In order to compensate for the 

incomplete phonological inventory in their early speech, children frequently go through 

common phonological processes such as deletion, substitution, assimilation, or syllable 

structure processes. 

It is commonly observed that children are likely to convert fricatives into stops 

(e.g., see > [ti]), to devoice final voiced consonants (e.g., pig > [pk]), to voice voiceless 

consonants before vowels (e.g., paper > [be:b]), or to reduce consonant clusters to a 

single consonant (e.g., play > [pej]). Similar strategies are also observed in Korean child 

speech. In the personal observation of the author, Korean children can produce most stop 
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sounds (/p/, /t/, /k/, /c/) and nasals and semivowels (/w/, /j/) by the age of two. But 

Korean children show relatively later mastery of a fricative /s/ and liquids (/l/ or /r/); a 

two-year-old child pronounced the liquids in ka.ci.le [kacir] wass.e ‘came to take’ and 

mantul.le [mandl.l] ‘in order to make’ as a semiconsonant /j/, producing [kacij 

wac*] and [mandj], respectively. In another example, a Korean child of 26 months 

replaced /l/ in sayngil [s.il] ‘birthday’ with /j/ or deleted it for [.i]. 

Korean children are likely to master the three-way contrast of Korean consonants 

between 24 months and 29 months, although matters are complex “with respect to the 

supraglottal aerodynamic conditions and the intrinsic laryngeal muscle activities” based 

on the analyses of the voice onset time (VOT), the difference of amplitudes between the 

first harmonic and the second harmonic (H1-H2) in the Fourier analysis, and the 

fundamental frequency (F0) (Kong, 2009). In particular, Kong proposed that tense stops 

are mastered earlier than lax and aspirated consonants probably due to the VOT cues. In 

other words, it may be easier for Korean children to pronounce tense consonants because 

its VOT is shortest among three-way contrasts of Korean obstruents.    

Children also seem sensitive to prosodic cues. Even babbling may include 

features of adult-like intonation and the relative frequency of sounds found in adult 

speech of their mother tongue (de Boysson-Bardies et al., 1984; de Boysson-Bardies & 
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Vihman, 1991). Based on my own observations, even very young Korean children at age 

two appear to successfully compose adult-like prosodic structures with the appropriate 

structure of APs and IPs in their sentences, although they cannot articulate sentences with 

adult-like syntactic structure or lexical complexity. There is also a counter argument, 

however, that early child speech shows only an incomplete acquisition of pronunciation, 

although the acquisition is effective enough for communication. For instance, Wells et al. 

(2004) report that intonation in English continues to develop even through the school 

years. 

 

1.2 Korean as a Non-Native Language 

In the United States, the Korean language is viewed from two perspectives: (a) it 

is important as a critically needed foreign language for national security and (b) it is one 

of eight Category IV languages out of 70 foreign languages taught by the Foreign Service 

Institute of the US Department of State as exceptionally difficult languages (National 

Virtual Translation Center (NVTC), 2007; Silva, 2007). This group includes other non-

European languages such as Arabic, Japanese, and Mandarin; they are considered to take 

88 weeks or 2,200 class hours for native English speakers who are highly motivated and 
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fully supported in foreign language learning to achieve language proficiency at an 

intermediate level in speaking and reading.  

A large number of post-secondary institutions in Korea report a dramatic increase 

in students learning Korean as a foreign language in recent years. In education systems 

within the United States, however, foreign languages, including Korean, do not attract 

many learners to their classrooms. NVTC (2007) also shows that, according to the US 

Department of Education, only 44% of high school students and fewer than 8.5% of 

college students took foreign language courses. Only 0.4% of American college students 

who learn a foreign language study Korean. Although these statistics are based on a 2000 

survey for high school students and a 2002 survey for college students and enrollments in 

Korean courses at colleges are gradually increasing, it is not likely that there has been a 

critical change that Korean belongs to less commonly taught languages compared to 

European languages such as Spanish and French. 

Considering that Korean is relatively familiar to American college students, it is 

helpful to understand the linguistic profiles of second language learners better in order to 

provide more effective instruction in limited period class hours. Students taking a foreign 

language are divided into two groups, namely heritage language (HL) learners and non-

heritage language (NHL) learners. Most of them have in common the motivations of an 
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integrative purpose to learn the target language and culture or an instrumental purpose to 

fulfill the language requirement of their school. In an increasing number of US post-

secondary institutions, the way in which the needs of heritage education are met may be 

one of the major differences in various language programs (Fairclough, 2006, Sohn & 

Shin, 2007). In fact, some heritage language (HL) learners have low proficiency in their 

HL due to initially incomplete acquisition as well as gradual attrition. Although the 

earliest linguistic features they acquire are sounds, many HL learners have pronunciation 

that is as poor as that of NHL learners. Some HL learners also produce many dysfluency 

markers, such as unnecessary pauses and unnatural intonation. This presents the issue of 

how to define HL learners in terms of their proficiency in each of the four basic language 

skills. Despite a good number of studies from diverse perspectives on HL learners and 

NHL learners, there is still a lack of empirical studies that describe the linguistic profiles 

of HL learners and NHL learners and that focus on pedagogical implications for HL 

education (Kondo-Brown, 2004, 2007; Kim, 2005).  

One of the most critical factors in differentiating HL learners from NHL learners 

could be their pronunciation. More comparative studies on the pronunciation of various 

kinds of speakers of Korean are required in order to better understand the basic profile of 

language development in second language environments. 
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1.2.1 Non-Heritage Language Learners 

It is relatively easy to identify L2 learners by their speech, usually by detecting 

phonological differences with respect to native speakers’ speech. These differences 

include inaccurate production or unacceptable variation of segmental features as well as 

suprasegmental features. It has been argued that there exists a critical period in learning a 

language, a point of view propagated by Lenneberg (1967). The Critical Period 

Hypothesis (CPH) assumes that there is a time window that cannot be missed if the 

speaker is to achieve native proficiency in the target language. The CPH predicts that 

children generally learn a language without accent if they are exposed to it by the age of 

6 and they cannot achieve native proficiency if the exposure is delayed until the age of 

12.  

Although CPH did not predict the development in L2 acquisition, there were 

attempts to argue for the existence of CPH for L2 learning at around the puberty. 

Researchers later used the concept for describing the rate and the end-state of L2 

acquisition. Based on the assumption that the developmental processes in L1 acquisition 

and in L2 acquisition are similar, the sensitivity to the age at the beginning of learning the 

L1 in the CPH is also used to understand L2 acquisition in the concept of the age of 
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arrival (AoA) of L2 learners in the L2 learning settings. The results of previous studies 

generally show a near-linear relation with degree of foreign accent (Flege & Davidian, 

1984; Flege, 1999; Kang & Guion, 2006; Yeni-Komshian, et al., 1997).    

The degree of success at the end-state of learning, however, obviously differs 

from the environment during the learning in L1 and L2 acquisition. Even the surface 

initial state may be different because L2 learners usually have a complete grammar and 

have had the experience of learning their L1. It is generally agreed that adult L2 

acquisition differs from the L1 acquisition of children in that (a) most L2 learners fail to 

acquire the target language, (b) L2 learners usually have a full-fledged grammar of one or 

more languages, (c) many learners maintain a non-target-like grammar, (d) input is not 

naturalistic but varies depending on learning environment, and (e) most learners start 

from an older age than children learning an L1 (Bley-Vroman, 1989; White, 1989, among 

others).  

Thus most L2 learners, who rarely achieve the fluency of ideal bilinguals, tend to 

carry a foreign accent in their speech production, although there is a controversy over 

whether it is possible to achieve a native accent. The foreign accent of L2 learners is 

usually characterized by the features that exist in their native language. Actually the 

native language of the L2 learners is known as one of several factors along with age, 
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exposure, innate phonetic ability, identity and language ego, and motivation that affect 

the success of learning pronunciation (Brown, 2001). According to the ACTFL 

Proficiency Guidelines for speaking, L2 pronunciation, along with vocabulary and 

syntax, is strongly influenced by the first language of L2 learners at the levels from 

Novice to Intermediate.  

The native language may benefit the acquisition of L2, but it may also interfere 

with L2 learning. The effect of negative transfer from L1 on L2 errors, partially due to the 

differences between L1 and L2, was first captured by the Contrastive Analysis 

Hypothesis, although this hypothesis is now criticized because the differences between 

the native language and the target language do not always lead to more difficulty in the 

acquisition of the speech sounds in the target language.  

The elements of the native language that affect the second language include 

differences in individual phonemes, syllabic structure, phonological processes, and 

suprasegmental features. While language learners master the phonemic inventory of the 

target language, they also have to learn the prosodic structure.  Speaking Korean with 

correct intonation requires NHL learners to learn the phonological rules of conditional 

prosody as well as the three-way phonetic contrast of obstruents. According to the 

framework of K-ToBI (Jun, 1993; Jun & Oh, 2000), the AP-initial consonant is crucial to 
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determine the tone on the first syllable in an AP. The three-way distinction in Korean 

obstruents is crucial not only at the level of segmental phonemes, but also as a feeding 

condition for correct prosodic structures by producing a high tone (H) for aspirated and 

tense consonants. According to Shin (2007), both production and perception of the three-

way contrast among Korean stops by NHL learners can be improved by focusing on the 

differences in the VOT and tone (F0) of the consonants. Although this suggestion is hard 

to generalize due to the study’s reliance on a small number of subjects, Shin reports that 

the perception of L2 prosody may be influenced by L1 prosody in that L2 learners 

speaking a tonal language tend to rely more on pitch cues or F0 difference than on VOT 

difference. As for English-speaking NHL learners of Korean in the United States, their 

pronunciation is definitely affected by English. Cheon (2005) reported in her study on 

Korean and English fricatives that L2 Korean learners showed better performance in 

Korean fricative contrasts in perception than in production. Even L2 learners at the 

advanced level did not perform better in production than L2 learners at the beginner level 

although their performance was poorer than native speakers.  

The results of various studies in L2 learning supported the claim that it may not 

be possible to achieve native-like acquisition of L2 pronunciation after puberty. The 

achievement, if not mastery, of fluent L2 pronunciation is also related to the contrastive 



 21 

similarity between L1 and L2 as well as the degree of exposure to the second language 

and culture. Although there has been no study on the subject to date, it is likely that there 

are discrepancies with respect to the contact areas between the tongue and the roof of the 

mouth in the production.  

 

1.2.2 Heritage Language Learners 

Due to increasing immigration to the United States in the past decades, there is an 

emerging need for heritage language (HL) education in various languages in the 

educational system in the United States (Kondo-Brown, 2004; Kim, 2005; Fairclough, 

2006; Xiao, 2006; Suarez, 2007; Kondo-Brown & Brown, 2007). HL learners are 

bilingual to some degree when they register in a heritage language course in elementary, 

secondary, or post-secondary educational institutions. Bilinguals are not identical; rather 

they must be classified as “circumstantial bilingual” and “elective bilingual” in terms of 

the process and proficiency in learning two languages they speak.  Circumstantial 

bilinguals are those who acquire two or more languages in natural settings, and use them 

for the purposes of everyday communication from their earliest childhood. Unlike 

circumstantial bilinguals, who did not have the choice to be bilingual, elective bilinguals 

are those who chose to be bilingual. In this vein, heritage language learners can be 
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classified as circumstantial bilinguals, who became bilingual because they were born into 

situations where two languages are heard. Thus heritage language learners have been 

exposed to two languages from the early age. It is generally reported in studies of second 

language acquisition that the age of acquisition (AoA) plays a crucial role in composing 

the linguistic system in the second language (Kang & Guion, 2006; Flege, 1999).  

Kondo-Brown and Brown (2007) define “heritage language learners” as “those 

who have acquired their cultural and linguistic competence in a non-dominant language 

primarily through contact at home with foreign-born parents and/or other family 

members” (p. 3). Following this definition, heritage language learners compose a huge, 

heterogeneous population because their experience in the HL varies from household to 

household, or from community to community. They have accumulated experience in 

using the language in a household or in a community that uses HL although they must 

communicate with speakers of a dominant language outside the home. In general, HL-

learning children start acquiring the language at home in casual conversations with their 

family members, and therefore their linguistic and pragmatic register is usually limited to 

informal, intimate, and colloquial contexts. The limited exposure to various contexts of 

communication sometimes makes HL learners incompetent in settings demanding formal 

or advanced tasks, which is necessary to build up appropriate registers for various 
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situations. Previous studies also report that the advantage HL learners have in language 

acquisition on the morpho-syntactic level is limited to simple grammar (Campbell & 

Rosenthal, 2000; O’Grady et al., 2001; Kondo-Brown, 2004; Kim, 2005). 

According to Oller et al. (1997), very young monolingual and bilingual children 

show similar vocal development, which implies that the effect of bilingualism on 

language development can be positive or negative depending on perspectives. Since 

children raised in a Korean-speaking environment in the US naturally learn Korean as a 

native language before they enter institutions using English as an instructional language, 

such as preschool or kindergarten, at young ages they show development similar to that 

of monolingual children in Korea in that they acquire various features of Korean at as 

early an age as three and a half years (Y.-j. Kim, 1997). What makes them different from 

native learners of Korean, however, is that they are exposed to and eventually belong to a 

community where another language, English, is dominant. By the time they enter post-

secondary institutions, they show a certain degree of attrition of their once-fluent, 

although probably incomplete, parental language, Korean. Since their language 

experiences are usually limited to casual colloquial communication, their primary role in 

Korean-speaking situations is that of listeners rather than speakers. Consequently, they 

lose oral competence although they may sustain a relatively high level of listening skills. 
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It is reported that many HL learners are motivated to learn the language due to 

communicative needs with their HL-speaking family members (Jo, 2001; H.-Y. Kim, 

2003). It is not surprising that, in some cases, extensive support from family members, 

usually parents, can help HL learners sustain HL proficiency by providing a challenging 

quantity and quality of HL input. Family-based acquisition of HL is also relevant to the 

fact that HL learners frequently make errors in writing because they have not had 

adequate experience in this area.  

What researchers, educators, or even L2 learners most agree on is that, compared 

to NHL learners, HL learners tend to have relatively good oral and aural skills, and, in 

particular, native-like production and perception of speech sounds. In the second 

language classroom, there is an expectation that HL learners have a head start in oral 

proficiency over NHL learners. In some post-secondary institutions, where it is feasible to 

meet these students’ diverse needs, this situation has led to a two-track system for foreign 

language courses in which HL learners are placed separately from NHL learners (Sohn & 

Shin, 2007). 

Nonetheless it has also been pointed out that HL learners may exhibit weakness in 

the productive skills of speaking and, especially, of writing (Jo, 2001; H.-Y. Kim, 2003; 

Kim, 2005; Shin, 2005). It is frequently observed that because HL learners in L2 
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classrooms are only familiar with oral communication, they tend to spell words as they 

are pronounced. 

Although various studies have examined HL learners’ acquisition of Korean, these 

studies have mostly focused on morpho-syntactic phenomena. The few studies that 

consider pronunciation focus on the acoustic features of Korean consonants in the three-

way system. For example, Kang & Guion (2006) examined three acoustic properties of 

English stops and Korean stops in the production of Korean-English bilinguals depending 

on the age of acquisition of English. They report that HL learners who are early bilinguals 

can completely distinguish three types of Korean stops (lax, aspirated and tense) in an 

independent phonetic system of Korean from that of two English stops (voiceless and 

voiced). This is unlike the phonetic system of NHL learners, or late bilinguals, however, 

in that English voiceless stops are likely to be merged with Korean aspirated stops 

whereas English voiced stops are pronounced similarly to Korean lax and tense stops.  

On the other hand, a very basic characteristic of consonants, the place of 

articulation, has yet to be fully explored. The following chapter will describe a study 

designed to remedy this situation. 
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1.3 Purpose of the Present Study 

This study investigates the articulatory target positions of Korean coronal 

consonants in regard to the phonemic contrasts among Korean stops, affricates, and 

fricatives, focusing on whether the circumstances in which the language was learned  

affects the articulation of Korean coronal consonants. This research topic will be explored 

by examining following research questions: 

1. Korean obstruents are characterized by a three-way laryngeal contrast (lax, 

aspirated, and tense). Is the three-way contrast related with the place of 

articulation? 

2. Can coronal consonants with different manners of articulation (stops, affricates, 

and fricatives) differ from each other in place of articulation?  

3. There is disagreement over the exact place of articulation of Korean coronal 

consonants. What linguo-palatal contact is made on the palate and the tongue 

to articulate Korean coronal consonants? 

4. Among second language learners, does the language background of the 

speakers influence the place of articulation and the movement of the tongue? 

5. If there is an effect of L1 on L2 pronunciation, what articulatory phonetic 

features in L1 are related with L2 pronunciation? 
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In order to answer these questions, I designed a series of articulatory experiments 

using static palatography, to investigate characteristic features of articulation. These 

empirical studies are described in detail in Chapter 3. A preliminary study (Anderson et 

al., 2004) yielded useful and interesting results based on data collected from native 

speakers of Korean. The current research extends the results of these preliminary studies 

to include second language (L2) learners—HL learners and NHL learners—in order to 

provide comparative descriptions of Korean coronals as they are articulated by different 

groups of Korean speakers.  

This dissertation is organized as follows. The profiles of Korean speakers of 

different language backgrounds are described in Chapter 2. This comparison divides 

Korean speakers into two groups of native speakers—adults and children—and two 

groups of second language learners—adult heritage language learners and adult non-

heritage language learners. In Chapter 3, the experiments are described. This chapter 

presents the methodology and describes the test materials, the experimental materials for 

static palatography, and the methods of analysis of the data. In Chapter 4, I discuss the 

results of the experiments. In Chapter 5, I give an account of the place of articulation in 

Korean not only as a first language but also as a second language. I conclude the 
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dissertation by proposing implications of this study’s findings for second language 

education of both heritage language learners and non-heritage language learners. 
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CHAPTER 2 METHODOLOGY – STATIC PALATOGRAPHY 

 

In order to describe the contact of the tongue on the palate, the present study used 

static palatography (SPG), also known as direct palatography, which has been employed 

since the 1870s. Many recent studies make use of more sophisticated technologies, such 

as magnetic resonance imaging (MRI) as in studies of H. Kim (2004) and Kim et al. 

(2005), or electropalatography (EPG) as in studies of Shin (1997), Shin & Hayward 

(1997), Cho & Keating (2001) and Kang & Kochetov (2010).  

While MRI images provide clearer data than X-ray tracing images (Skaličková, 

1960), MRI experiments have an advantage for the study of the place of articulation in 

that they provide information on the height and anteriority of tongue movement and 

glottal height, as well. Figure 2.1 shows midsagittal images from MRI experiments that 

illustrate the articulation of the three-way contrasts involving coronal stops in Korean. 

 

/t/       /t
h
/      /t*/ 

Figure 2.1 Midsagittal MRI images (H. Kim, 2004: 237) 
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According to these MRI images, from Kim (2004),  the Korean coronal lax stop 

/t/ is articulated with apical contact by the tip of the tongue against the teeth whereas 

aspirated /t
h
/ and tense /t*/ are produced with apico-laminal contact from the tip to the 

blade of the tongue against the area extending from behind the teeth to the post-alveolar 

region. Kim also observes that the contact is more extensive for tense stops. What is most 

helpful from the analysis of MRI images is the information regarding the raising and 

fronting of the tongue behind the constriction, as illustrated below.  

 

/t/ vs /c/      /t
h
/ vs /c

h
/     /t*/ vs /c*/ 

Figure 2.2 Overlays of traced tongue contours (H. Kim, 2004: 238) 

In order to examine the place of articulation for second-language Korean 

coronals, it is necessary to visualize how the tongue and the palate are involved in the 

articulation. Because the methods under consideration show the linguo-palatal contact 

only in two-dimensional midsagittal section images, however, they do not completely 

clarify where and how the two articulators make contact with each other. Moreover, the 

findings from MRI studies (H. Kim, 2004; Kim et al.’s, 2005) are hard to generalize 

 stop 

---- affricate 
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because the data were collected from fewer than three Korean native speakers, and 

because the results show the effect of gender.  

On the other hand, electropalatography (EPG), or dynamic palatography, which 

has been used since the 1960s, can show the contact of the tongue on the hard palate. 

EPG makes use of a pseudo-palate that is composed of electrodes, which send electronic 

signals to calculate areas of the palate contacted by the tongue. This allows articulatory 

contacts to be measured at multiple times throughout the period during which the sound 

is being produced. Thus, it is easy to quantify the amount of constriction that occurs when 

a speaker is articulating the coronal obstruents. EPG is also effective in that the linguo-

palatal contact between the tongue and the hard palate is automatically measured while a 

speaker produces an utterance, which provides the information needed to analyze 

transitional changes during the articulation.  

(a) /ata/ 

 

 

(b) /at
h
a/ 

 

 

 

(c) /at*a/ 

 

 

Figure 2.3 EPG linguo-palatal contact profiles (Shin, 1998) 
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As Figure 2.3 shows, EPG can focus on the moment of maximum contact during 

the articulation, which is usually considered as the target locus of articulation. In 

addition, EPG makes it possible to decompose the closure part and the frication part of 

affricates as well as to measure the areas of contact on the passive articulatorthe palate. 

This allowed Shin (1998) to conclude that there is a difference in contact area for Korean 

coronal stops with different laryngeal settings. Likewise, Kang & Kochetov (2010) used 

this methodology to argue that Korean affricates are not true palatal sounds but rather are 

articulated with the primary constriction at the alveolar region with an extension to the 

post-alveolar region. However, a disadvantage of EPG is that it shows the contacts on the 

palate only. It does not provide any information about which part of the tongue touches 

the palate.  

Compared to studies using high technologies like MRI or EPG, static 

palatography (SPG) has several disadvantages. For one thing, as Anderson et al. (2004) 

point out, the SPG methodology may cause participants to produce consonants with 

hyperarticulation, which may affect the manner in which the consonantal constriction is 

made. Moreover, the collection and analysis of the data is labor intensive—because the 

experimental procedures have to be done manually, it takes much time and care to 

achieve accurate results. Nonetheless, SPG has some crucial advantages over EPG and 
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other methods for the purposes of this study. Firstly, SPG collects data from both 

articulators—from the roof of the mouth as palatograms and from the tongue as 

linguograms. Based on linguograms, Anderson et al. (2004) were able to argue that 

Korean obstruents are produced with laminal contact by the tongue. Moreover, SPG can 

show whether the teeth are involved in the articulation, which is not easily captured in 

EPG. Secondly, the tools for SPG are highly portable and the cost is low. These factors 

make SPG more appropriate to meet the objectives of the present study, which had to be 

conducted at multiple institutions to find the appropriate number of participants for 

quantitative analysis of the results because many Korean language programs are small in 

size. 

The study reported in this dissertation investigates the articulation of the Korean 

coronal consonants: the stops /t, t
h
, t*/, the affricates /c, c

h
, c*/, and the fricatives /s, s*/. 

As I will explain in more detail below, data was collected by having participants of 

different language backgrounds and at different proficiency levels produce words 

containing the target sounds. The study is composed of two parts. First, participants take 

a short production test in which they utter sentences in Korean and English (see 2.2.1). 

They then participate in the SPG portion of the experiment by articulating eight mono-

syllabic Korean words containing the target coronal sounds (see 2.2.2).  
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2.1 Participants 

The place of articulation may be affected by the gender of participants, according 

to Anderson et al. (2004), who proposed that female speakers may articulate Korean stops 

and affricates in a different way from male speakers. Male speakers’ articulations may be 

more apico-laminal (using both the tip and the blade of the tongue), while female 

speakers’ articulations appear to be more laminal (using the blade of the tongue) when 

they are producing Korean coronal consonants. One of two male speakers in Anderson et 

al.’s study sometimes showed outlying results in his articulation, while the female 

speakers’ articulations were relatively consistent with each other. In fact, similar 

arguments were made by Kim et al. (2005). They argued that the lax /t/ is produced by 

apico-dental contact, that the aspirated /t
h
/ and the tense /t*/ are made with apico-laminal 

contact from the dental area to the post alveolar area, and that the affricates have laminal 

contact. But Kim et al. also found an effect of gender. A female speaker articulated the lax 

affricate /c/ with lamino-alveolar contact, but laminal contact for the aspirated and tense 

affricates /c
h
, c*/ spread from the alveolar to the post-alveolar area. A male speaker had 

laminal or apico-laminal alveolar contact for all the affricates in this three-way contrast 

set.  
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Considering the results from these earlier studies, steps were taken to minimize 

socio-phonetic variables such as first language background and gender within each group 

of L2 learners in this study. For both heritage language (HL) learners and non-heritage 

language (NHL) learners, participants were limited to female native speakers of English 

only. All NHL learners and their parents spoke English to each other. 

For comparative purposes, the present study collected empirical data from female 

native speakers and second language (L2) learners, including HL learners and NHL 

learners of Korean. This study’s definition of HL learners and NHL learners relies on the 

first language spoken at home and daily life settings in early childhood. Thus, the term 

‘HL learner’ is used to refer to those who learned Korean as a first language, using it as a 

home language at least in their early childhood. I have observed that even Korean HL 

learners who had native-like fluency when young tend to start losing linguistic 

proficiency in Korean from around the time they begin to have to speak English in almost 

all settings other than daily life situations at home. NHL learners are those who started 

learning Korean after they mastered English as their first and primary language. The NHL 

learners who participated in this study were not exposed to Korean language and culture 

regularly or continuously before they began to learn Korean at college. All NHL learner 

participants were limited to those whose parents and siblings speak to them exclusively in 
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English although the ethnicity of parents of NHL learners may vary. I excluded NHL 

learners who were spoken to by their parents in languages other than English.  

The participants were divided into four groups, one group of Korean native 

speakers and three groups of second language learners categorized by level of oral 

proficiency, based on the level of Korean language courses that they were taking at three 

midwestern universities in the United States at the time of data collection. The HL1 

learners had been taking Korean language courses for less than a year. The NHL learners 

were divided into two groups: The NHL1 group consisted of those who had been taking 

Korean language courses for less than a year, and the NHL2 group was made up of those 

who had been taking Korean language courses for longer than a year. The control group 

consisted of eight female native speakers (NS) of Seoul Standard Korean who had lived 

in Korea for at least 13 years (M = 18.9 years), but were now living in America and are 

fluent in English. The data from three female Korean native speakers in Anderson et al.’s 

study (2004) were included in the analysis as well.  

Background information on the participants in this study was collected through a 

questionnaire survey, which is adapted from Kim (2005) (See Appendix). The 

questionnaire consists of three basic parts. The first part collects demographic 

information such as age, ethnic background, history in the first language acquisition. The 
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second part focused on their experience in second language learning, particularly Korean. 

Questions delved into whether the participants had received formal education in Korean 

and how much exposure they had had to the language in communicative and cultural 

settings. They also asked about the participants’ motivation for learning Korean. Part of 

the basic demographic information is summarized in Table 2.1; the rest of the results will 

be discussed in the next chapter. 

Table 2.1 Demographic information of participants  

Group N Age 

(years) 

Mean 

Age of arrival 

in US (years) 

Mean 

Age of learning 

Korean (years) 

Mean 

Duration of Korean 

courses (months) 

Mean 

NHL1 8 19.6 0 19.8 3.3 

NHL2 8 20.0 0 18.1 14.8 

HL1 8 19.3 0 1.3 3.7 

NS 8 22.1 17.1 0 n/a 

All second language learner participants were born in the US and none had taken 

regular Korean language courses until after they had graduated from high school. Both 

non-heritage learners at the first-year level (NHL1) and heritage learners at the first-year 

level (HL1) had studied Korean for less than a year at official educational institutions. 

One participant in the HL1 group was taking second-year Korean, because it was her first 

semester of Korean and her pronunciation had a foreign accent. Three HL learners 

reported that they had attended weekend community Korean schools, but the total period 

of learning Korean was less than two years and took place before age 9, so they were kept 

in the HL1 group. Of the eight HL1 learners, one student had never visited Korea, and 
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two students had visited Korea several times; the other five had each visited Korea at 

least once.  

The NHL2 learners had all completed at least one year of Korean courses and 

were enrolled in second-year or third-year courses. Five out of eight NHL2 learners had 

visited Korea to take Korean language courses for about two months. None of the NHL1 

learners had visited Korea at the time of the study. 

 

2.2 Materials 

2.2.1 Elicited production for auditory assessment 

Although this study is designed to ascertain the contact patterns of tongue and 

palate, audio files were also collected to check whether the pronunciation of the second 

language learners was of the quality expected for their class level. This also made it 

possible to check whether participants make any articulation errors in their interlanguage. 

All the target sounds examined in this portion of the study were embedded in sentences, 

which participants were asked to read. The following are some sample sentences for the 

coronal stops in Korean and English:  

 



 39 

(1)  a. na-nun   ta-lako  malhay.yo. ‘I say, “All.” 

b. ne-un   tha-lako  malhay.yo. ‘You say, “Get in.”  

c. gom-un   tta-lako  malhay.yo. ‘The bear says, “Pick it.”  

d. I say    die   around here. 

e. The bear says  tie   around here.  

All target syllables were composed of a target sound and a mid or low vowel. These 

syllables appear in a word-initial or AP (Accentual Phrase)-initial position, so that the 

pronunciation would not be variably affected by the AP tonal pattern.  

The target sounds corresponded to the eight coronal obstruents /t, t
h
, t*, c, c

h
, c*, 

s, s*/, each of which occurred twice (N = 16) in the test items. In order to avoid an 

excessive focus on those sounds, 18 distractor sentences were included containing the 

other consonantal phonemes of Korean, including bilabial stops /p, p
h
, p*/, velar stops /k, 

k
h
, k*/, nasals /m, n/, semivowel /j/, liquid /l/, and the absence of syllable onset.  

The test items also targeted five English coronal obstruents /d, t, ʤ, ʧ, s /, as well 

as distractors containing the coronal nasal /n/ and a sibilant /ʃ/. All English sentences 

included three pitch accents, with the nuclear pitch accent located on the target syllable.  

All Korean sentences were presented to participants written in the Korean 

alphabet, and all English sentences in English orthography. The recording samples were 

later scored by two Korean native speakers, who judged the acceptability of the target 

consonants in the first syllable of the second word unit.   
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2.2.2 Static Palatography 

2.2.2.1 Test items  

For the purposes of the SPG portion of the study, participants were asked to 

pronounce monosyllabic Korean words. Each test item started with a coronal sound 

followed by a low or mid vowel. High vowels were avoided because they are often 

produced with some tongue contact with the upper molars. The test items are shown in 

Table 2.2; the wordlist for this study replicates the materials in Anderson et al.’s (2004) 

study.  

For comparative purposes, this study also includes English consonants that most 

closely correspond to the Korean consonants that are the focus of our investigation. The 

purpose of eliciting English consonants from the participants was not to compare their 

articulation with that of English native speakers who were raised in a monolingual 

English environment by parents who were English native speakers. Rather, the goal was 

to determine to what extent learners who are exposed to both English and Korean 

differentiate the pronunciation of acoustically similar consonants in the two phonological 

systems.   
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Table 2.2 Static palatography wordlist 

Korean   English  

lax aspirated tense voiced voiceless 

ta /ta/ tha /tha/ tta /t*a/ die tie 

‘all’ ‘Get on (a car)’ ‘Pick (a fruit).’   

cay /cɛ/ chay /chɛ/ ccay /c*ɛ/ jam champ 

‘ash’ ‘stick (for drum)’ ‘Cut it open.’   

se /sʌ/  sse /s*ʌ/  sigh 

‘Stop!’  ‘(It’s) bitter.’    

sye [ʃʌ]    shy 

‘(It’s) sour.’     

Unlike stops or affricates, Korean does not have an aspirated fricative. The English 

voiced fricative /z/ was not considered because the Korean lax fricative /s/ is not voiced 

even in the intervocalic position, in contrast to the lax stop /t/ and the lax fricative /c/. 

Although Cheon (2005) reports that English /s/ is more similar to Korean tense /s*/ than 

to lax /s/, in the absence of any alternative, we decided to use the first consonant in ‘sigh’ 

for comparison with Korean /s/. I also collected the linguo-palatal contact data for the 

palatalized allophone [ʃ] of the Korean lax stop /s/ articulated by Korean native speakers 

and English post-alveolar /ʃ/ by NHL learners of Korean who are English native speakers.    

The lexical categories of the items in the wordlist were diverse. Nouns, adverbs, 

and adjectives were presented in declarative sentences, and verbs in imperative sentences. 

All the test items were actual monosyllabic words. 
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2.2.2.2 Materials 

The collection and analysis of data using static palatography is labor intensive and 

various materials and items of equipment are necessary to conduct the experiment and 

analysis. While more detailed description of procedures of SPG are listed in Anderson 

(2008) the list of materials and equipment used for the current study is as follows: 

a. video recording 

 digital video camera with a tripod (external light source recommended) 

 intraoral mirrors (different sizes) 

 large hand mirror for speaker’s use 

 cups for speaker’s use (disposable cups recommended) 

 large bucket for speaker’s use 

 tissues or paper towels for speaker’s use 

 chair with backrest for speaker’s use 

 small table and chair for experimenter’s use 

 large towels to protect speaker’s clothing 

 1.5 to 2 liters of cold water 

b. palatograms and linguograms  

 “digestive charcoal capsules” (also known as “charcoal capsules”), available 

over the counter in pharmacies  

 olive oil 

 bowl 

 stirrer  

 small soft paint brushes (various sizes) 

 gloves and masks for experimenter’s use  

c. dental impression 

 chromatic dental alginate (available from dental supply outlets only) 

 pad of graph paper 

 thick board (cardboard or plastic) 

 craft knife 

 razor blade (approximately 80 mm in length) 

 masking tape 
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 spatula 

 smooth, flat cutting board  

 pencil 

 plaster of Paris 

 small containers (for mixing the paint and making hard plaster casts) 

 compass  

 measuring caliper or ruler 

d. dishwashing 

 dishwashing detergent 

 dilute bleach or other sterilizing solution 

 

Some of the materials must be prepared with particular care. A non-toxic marking 

mixture is needed to paint the tongue and the hard palate by combining edible olive oil 

and edible powered charcoal, which is purchased as an over-the-counter item at 

pharmacies. A spoonful of olive oil and a capsule of powdered charcoal made a mixture 

of the right consistency to apply without dripping. It was important to make the mixture 

without any flavor because otherwise it may stimulate saliva, wetting the tongue, which 

would make it hard to apply the oily mixture. 

In order to capture the images of linguo-palatal contact, mirrors were specially 

tailored in three different widths: 2”, 2¼”, and 2 ½”. All were 10” long and 1/8” thick. 

For safety, all edges of the mirrors were smoothed out and rounded. In this study, the 

medium-size mirror (2¼ inches) was most commonly preferred by the participants.  The 

mirrors were washed and sanitized completely after each use.  
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Video images of the whole procedure were taken with a digital video camera, which 

was mounted on a tripod. It was helpful if there was a lighting source with reflectors to 

get better reflecting images of the inside of the mouth for palatograms.   

Two dental impressions for each participant were made out of dental alginate in 

order to collect three-dimensional information. One was used for drawing contour maps 

of the palate and the other was used to make a hard palate that would provide a record of 

the shape and size of the mouth for reference. It can be used to correct any distortion of 

the palatographic information and link it with linguographic information. Work with the 

alginate impression should be done quickly because once it is completely dry, it is not 

easy to cut for contour maps. In addition, it may lose its original size because of shrinking 

due to dehydration.  

 

2.3 Procedures  

2.3.1 Elicited production for auditory assessment 

All participants were required to take a questionnaire survey (See Appendix) to 

provide demographic information and to ascertain their language backgrounds. Although 

the participants were expected to be at the novice or intermediate level, it was also 

important to know more about their actual proficiency in pronunciation. 
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The oral proficiency of participants was assessed by the simple production test 

described in Section 3.2.1. Pronunciation was tested with 50 stimuli sentences, in which 

the initial consonant of the second phonological word was assessed. Two adult native 

speakers of Korean assessed the production test by listening to the audio data with special 

attention to the consonant in the target syllable. The status of the vowel in the target 

syllables was not considered at this time.  

The test was given to participants as part of the warm-up session before starting 

the palatographic experiments. Utterances were recorded through a USB microphone on 

laptop computer using Audacity software, at a sampling rate of 22,050 Hz or higher. 

Participants sat at a table and read aloud each sentence as it was displayed in a Microsoft 

PowerPoint slide show. Each slide was set to change automatically. Participants could 

also press a space bar at any time if they wanted to move on to the next slide. 

 

2.3.2 Static palatography study 

Data was collected from 32 speakers: 4 groups (NS, NHL1, NHL2, and HL1) x 8 

speakers. There were eight target Korean sounds /t, t
h
, t*, c, c

h
, c*, s, & s*/, as listed in 

Table 2.2. For each speaker, two palatograms and one linguogram of each target Korean 

word were made. For comparative purposes, one additional Korean sound [ʃ], an 
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allophone of /s/, and six English sounds /d, t, ʤ, ʧ, s, and ʃ/ were also examined, but only 

one palatogram and one linguogram were made for these sounds. All repeated words 

(with English translation for Korean words) were provided for each participant in print on 

paper.   

Palatograms show the contact area on the palate. In order to collect palatograms, a 

participant sat on a chair facing the video camera. After the participant’s tongue had been 

painted with the oil and charcoal marking mixture, they were asked to pronounce a 

stimulus item. After each item was pronounced, participants were asked to open their 

mouth immediately in order to avoid any unnecessary contact between articulators. They 

then put a mirror in the mouth above the tongue to show the reflection of the upper 

mouth. The reflected image of the speakers’ palate was video-recorded, after which they 

washed their mouth with water. They were asked to clean the tongue or palate if the 

marking material was not washed out completely. Still images for each utterance were 

captured later from the video clips, as illustrated in Figure 2.4.               

 
  

ta cay se 

Figure 2.4 Sample palatograms 
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Linguograms present the contact area of the tongue. In order to collect the 

linguograms, I painted the participant’s palate with the marking material and have the 

participant utter one target item at a time. After each item was produced, the participant 

was instructed to immediately stick out the tongue for video recording. The still images 

of the tongue were captured later as in Figure 2.5.  

 

   
ta  cay se 

Figure 2.5 Sample linguograms 

Unlike palatograms, linguograms cannot be correlated to the actual shape and size 

of the tongue by measuring because the tongue is very flexible. Therefore, linguograms 

are not reliable for quantitative analysis of the contact area but are used to determine 

which areas of the tongue participate in the articulation. 

Since there were eight target Korean words, each speaker produced 24 target 

utterances. In total, 512 palatograms (8 words x 2 repetitions of each word x 32 speakers) 

and 256 linguograms (8 words x 32 speakers) were collected from 32 Korean speakers. 

One Korean word and five English words were collected for comparative purposes and 

were not repeated. In addition, English data were not collected from three Korean native 
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speakers. Thus, 145 palatograms (5 words x 29 speakers) and 145 linguograms (5 words 

x 29 speakers) were collected for English consonants. Korean NSs also produced the 

allophone [ʃ] of Korean lax /s/: 2 repetitions x 8 speakers for palatograms and 1 repetition 

x 8 speakers for linguograms. NHL1 learners and NHL2 learners produced utterances 

including the English post-alveolar /ʃ/ (1 repetition x 16 speakers for both palatograms 

and linguograms).   

  

2.4 Analysis 

This study uses static palatography to investigate the precise locations of the 

articulators during the production of Korean coronals and whether the place of 

articulation is related to differences in (a) language background and (b) proficiency levels 

of L2 learners of Korean. Since palatograms are pictures of reflected images in a mirror, 

the real size and three-dimensional midsagittal shape of speakers’ palates are needed in 

order to correct any distortions and to illustrate the contact shape of the tongue and the 

palate. 

For this reason, two palate impressions were made for each speaker using 

chromatic dental alginate. After mixing the powdered alginate with water, the paste is 

applied to one end of the long flat mirror so that the speaker can bite down on it (Figure 



 49 

2.6a). When the substance becomes hard enough, which takes from 1 to 3 minutes 

depending on the product, it is easily removed from the mouth and the mirror.  

    

a.             b.   

Figure 2.6 Palate impression 

One of the impressions was used to draw a profile image of the upper half of the 

speaker’s mouth by tracing the shape and dimensions of the speaker’s palate. The alginate 

mold was cut into four parts in the vertical midsagittal plane between the two central 

incisors and in the horizontal coronal plane. The shape of the palate was traced onto 

graph paper and the alginate impression was sliced every 5 mm in order to create a 

contour map of the palate, as illustrated in Figure 2.7.  

 

    

Figure 2.7 Contour map of the palate  
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The other impression was used to make a hard plaster cast of the palate. Oil was 

first applied to the soft alginate impression to aid removal of the plaster once it was set. 

The palate impression replicated the actual dimension and shape of the upper half of the 

oral cavity. Thus, it is possible to measure the real length of the hard palate. 

Measurements of the hard cast must be taken at least two points, as illustrated in Figure 

2.8.  

    

a.     b. 

Figure 2.8 Measurement of permanent palate impression 

First, the width of the mouth was measured as the length of a horizontal line (h) 

between two points on either side of the mouth between the fifth and the sixth teeth, 

(counting back from the two front teeth). The second measurement was of the midsagittal 

length, which was measured as a vertical line ‘v’ from the end of the front teeth to the 

horizontal line ‘h’. The measurement of ‘v’ was more difficult than the measurement of 

‘h’ because the horizontal line ‘h’ had to be imagined to measure ‘v’. Thus, it was useful 

to measure the dental impression over a piece of transparent graph paper (Figure 2.8b). 

h 

v 
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Stops and affricates are articulated in a different manner from fricatives. 

Therefore, the measurement must be different for these two groups of sounds. I used the 

measuring procedure used by Anderson et al. (2004). For coronal stops /t, t
h
, t*/ and 

affricates /c, c
h
, c*/, which are produced with complete closure of the airstream, 

measurements of the contact areas were taken as illustrated in Figure 2.9. 

   

(a) frontmost contact  (b) midsagittal contact length  (c) side contact length 

Figure 2.9 Measurement of stops and affricates  

There are three measurements of interest for the articulation of stops and 

affricates, as marked by the bold lines in figure 2.9: how far to the front the contact is 

made (the point of frontmost contact) ‘a’; how long the contact is (the contact length) ‘b’, 

as a percentage of the midsagittal (vertical) line ‘v’; and how wide the contact is behind 

the constriction (the side contact length) ‘c’ as a percentage of half of the coronal 

(horizontal) line ‘h’. 

In contrast, fricatives, such as the Korean coronals /s/ and /s*/, are articulated with 

the airflow not completely obstructed. Instead there must be a slightly open path so that 

h 

v 

a 

b 

c 

v 
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the airstream produces turbulent airflow. Because fricatives do not involve full contact at 

the front of the palate, different points must be measured, as illustrated in Figure 2.10.  

 
(c) side contact length  (d) rearmost midsagittal contact (e) fricative gap width  

Figure 2.10 Measurement of fricatives  

Measurements were taken to find out what part of the palate the tongue touches 

and how far back (the point of rearmost midsagittal contact) ‘d’, measured as a 

percentage of ‘v’, as well as how far the articulators that form the open passage are from 

each other (the gap width) ‘e’, as a percentage of ‘h’. One thing to note here is that there 

is a gap in contact in the front region. This gap may occasionally be located along the 

midsagittal line ‘v‘. In this case, the rearmost point of contract may not be located on the 

midsagittal line. When this happened, I drew an imaginary line to bridge the gap and 

measured ‘d’ on the point where the imaginary contact line and the vertical midsagittal 

line cross each other. All measurements for palatograms involved relative values as 

compared with the vertical and horizontal calibration lines because mouths vary in size 

and shape.  

d 

e 

v 

h 

c 
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The linguograms were analyzed regarding which part of the tongue participants 

made use of during the articulation of coronal consonants. Based on the linguograms, the 

shape of the linguo-palatal contact and the approximate areas of the tongue that were 

involved were calculated to determine whether there were signs of contact on the tip of 

the tongue or the blade of the tongue.  

 
 

 

apical apico-laminal  laminal 

Figure 2.11 Measurement of linguograms 

For instance, as Figure 2.11 illustrates, the linguo-palatal contact is sometimes 

exclusively apical or laminal, as in (a) ta and (c) cay respectively. Where there is a trace 

of contact on the tip of the tongue that spread to the area of tongue blade, as in the 

production of ta in (b), the articulation was identified as apico-laminal.  

To summarize, the present study made use of static palatography to answer the 

research questions presented in Chapter 2 by searching for correlations between the place 

of articulation on the one hand and the participants’ language background, the sound’s 

laryngeal features, and its manner of articulation. These factors can be recapitulated as 

follows: 
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 (2) Factors affecting the place of articulation 

For statistical analysis, Multivariate Analysis of Variance (MANOVA) was used 

with relative palatographic measurements ‘a’ through ‘e’. The MANOVA was used to 

examine whether there are effects on the articulation of Korean coronal obstruents of two 

independent variables—(a) language background and (b) values of the laryngeal feature, 

as reflected in the palatographic measurements. One-way Analysis of Variance (ANOVA) 

and t-tests were also used depending on the targets in comparisons. The results are 

summarized by manner of articulation in the following chapter. In the statistical analysis, 

the possibility of a Type I error by overestimating statistical significance is minimized by 

setting the significance level at p < .05. As mentioned in section 2.1, socio-phonetic 

factors other than language background of speakers were limited by focusing solely on 

female speakers in this study. 

  

a. Manner of articulation: stop (t, t
h
, t*), affricate (c, c

h
, c*), fricative (s, s*) 

b. Language background: NS, HL1, NHL1, NHL2 

c. Value of laryngeal feature: lax (t, c, s), aspirated (t
h
, c

h
), tense (t*, c*, s*) 
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CHAPTER 3   RESULTS 

 

The plan for the experimental study described in Chapter 3 focuses on the place of 

articulation of Korean coronal consonants in the speech of Korean native speakers, 

heritage learners of Korean as a second language, and non-heritage learners of Korean as 

a second language. I begin this chapter with a discussion of the results of the 

demographic questionnaire survey which provides useful information about the 

participants. I then describe the results of the production test and the static palatography 

study, and compare the articulation of Korean coronals by second language learners of 

Korean with that of native speakers. 

 

3.1 Language Use by Korean Speakers 

The study included eight speakers in each of four different language background 

groups the non-heritage language learners at the first-year level (NHL1), the non-

heritage language learners at the second-year level (NHL2), the heritage language 

learners in the first semester (HL1) of Korean language courses, and Korean native 

speakers (NS). All participants, whether native or non-native speakers of Korean, were 

enrolled at three universities in the midwestern US.   
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One noteworthy result of the questionnaire survey concerns oral communication: 

the non-heritage language learners at both the first-year level (NHL1) and the second-

year level (NHL2) seemed more likely to communicate in Korean with friends than were 

the heritage language learners in the first semester (HL1). Table 3.1 shows the results of 

the self-reported questionnaire using a 5-point Likert scale in which 1 indicates ‘never’ 

and 5 ‘always.’ 

Table 3.1 Language use in Korean as an L2 

  Communication with Cultural exposure to 

  family friends TV movie music text 

Groups N M SD M SD M SD M SD M SD M SD 

NHL1 8 1.06 .12 2.63 .92 3.13 1.36 2.63 1.30 3.38 1.51 1.63 .744 

NHL2 8 1.10 .24 2.44 .98 3.00 1.07 3.00 1.07 3.50 1.20 2.00 1.07 

HL1 8 2.84 .60 1.31 .46 2.25 1.04 1.50 .54 2.00 1.07 1.38 1.06 

Total 24 1.67 .92 2.13 .98 2.79 1.18 2.38 1.17 2.96 1.40 1.67 .96 

Results of a one-way ANOVA of oral communication with family and friends 

show that the L2 learners of Korean spent more time with friends communicating in L2 

Korean than do HL1 learners (F(2, 21) = 56.512, p = .000) even the L2 learners have 

fewer opportunities for such communication (F(2, 21) = 6.020, p = .009). In more 

detailed observation of the research questions, there was only one HL1 speaker who 

communicated with her parents in Korean while two speakers communicated with their 

parents exclusively in English. Five other HL1 learners spoke to their parents in English 

and their parents spoke to them in Korean, which was observed to be the typical pattern 

of communication between two generations. For all HL1 learners, if they had siblings, 
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they communicated with them in English only, but they want to communicate in Korean 

with their grandparents, parents, or other relatives. 

Both groups of NHL learners were likely to have more oral communication with 

their friends than were HL learners. While it is not surprising that HL learners 

communicated more in Korean than did NHL learners with family members, it is 

interesting that NHL learners were more engaged in oral communication with friends 

speaking Korean. Moreover, NHL learners also showed a tendency to be more actively 

exposed to Korean culture in various media compared to Korean HL learners. In 

particular, listening to contemporary Korean songs (F(2, 21) = 3.435, p = .051) and 

watching Korean movies (F(2, 21) = 4.680, p = .021) are activities in which the two NHL 

learner groups were more engaged than were HL learners. Although the HL learners 

showed some interest in contemporary Korean pop culture, their interest seems much 

weaker than that of the NHL learners. 

 

3.2 Auditory assessment of the elicited production test 

The auditory files from the production test described in section 2.2.1 of the 

previous chapter were graded by two Korean native speakers, who listened to the audio 

files as many times as necessary to feel confident about their judgment. They gave a 
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score of 1 if they considered the initial consonant of the target syllable to sound fully 

authentic in Korean, and 0 if it was different. Based on the inter-rater reliability of the 

judgments, approximately 98% of the variance in the test score is reliable (N=29, 

Spearman-Brown r = 0.978). 

Participants were asked to pronounce 34 Korean sentences, 16 of which contained 8 

target coronal consonants repeated twice. There were also 16 English sentences, but these 

results were not included in the current analysis because no error by any speaker 

regardless of language background was found in English. Table 3.2 presents selected 

elements of the basic descriptive analysis of the scores in the production test. For 

purposes of comparison, the scores are presented as a percentage of the total score, which 

is 34 for all consonants and 16 for coronal consonants. Three native speakers could not 

take the elicited production test, which made the total participants 29 instead of 32 for all 

comparisons in English.  

Table 3.2 Results of the elicited production test 

  All Korean Cons (total  = 34) Coronal Cons (total = 16) 

Groups N M SD M SD 

NHL1 8 23.25 3.732 9.25 1.669 

NHL2 8 26.50 3.665 11.63 2.200 

HL1 8 30.13 4.190 12.88 3.227 

NS 5 34.00 .000 16.00 .000 

Total 29 27.90 5.101 12.07 3.127 

According to the ANOVA results, the differences between groups in the elicited 

production test scores are statistically significant both for all Korean consonants and for 
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coronal consonants only (for coronals: F(3, 25) = 9.743,  p = .000). According to the LSD 

post hoc test, the production test score of NHL1 learners was lower than those of all three 

other groups, but the numerical difference with that of NHL2 learners was not 

statistically significant (NHL1 ≈ NHL2; NHL1 < HL1 < NS). NHL2 learners scored 

lower than two groups of Korean speakers with Korean heritage, but the difference was 

significantly lower only compared to the NS group (NHL2 ≈ HL1 < NS). In sorting L2 

learners into three groups of equal size based on the pronunciation rating for coronal 

consonants, the lowest group (M = 8.13) had 6 NHL1 learners, 1 NHL2 learner and 1 

HL1 learner, while the highest group (M = 14.50) had 1 NHL1 learner, 2 NHL2 learners 

and 5 HL1 learners. The NHL1 learner who belonged to the highest score group in the 

elicited production test was one of the L2 learners of Korean, who are most likely to be 

motivated in learning Korean language and culture. Even though she was taking the first 

semester of the first-year Korean class, she was one of most active members of a team 

devoted to Korean traditional fan dance and musical instruments. She liked to 

communicate with Korean friends and enjoyed listening to Korean contemporary popular 

songs. Table 3.3 offers a detailed analysis of the authenticity of the production of coronal 

sounds by L2 learners. 
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Table 3.3 MANOVA results of the elicited production test of coronals 

 Source SS df MS F 

stops 

(t, t
h
, t*) 

3 way contrast 5.13 2 2.56 7.088** 

language group 5.14 3 1.71 4.737** 

3 way x language 2.49 6 .42 1.149 

Error 27.13 75 .36   

affricates 

(c, c
h
, c*) 

3 way contrast .02 2 .01 .019 

language group 8.86 3 2.95 6.218** 

3 way x language 4.89 6 .82 1.717 

Error 35.63 75 .48   

fricatives 

(s, s*) 

2 way contrast .05 1 .05 .129 

language group 5.86 3 1.95 4.649** 

2 way x language 1.56 3 .52 1.235 

Error 21.00 50 .42   

**p < .01 

The NHL learners articulated lax consonants/t/, /c/, and /s/with low accuracy across 

the three manners of articulation. A Multivariate ANOVA (MANOVA) with the factors of 

three-way laryngeal contrasts and four language groups showed main effects of three-way 

contrast and language groups for stops but no interactional effects (for laryngeal contrast: 

F(2, 75) = 7.088, p = .002; for language groups: F(3, 75) = 4.737, p = .004). In contrast, 

for affricates, a main effect was found for language groups (F(3, 75) = 6.218, p = .001) 

but not for the three-way contrast. For fricatives, language groups also showed a main 

effect as well (F(3, 50)=4.649,  p = .006).  

A more detailed analysis revealed that second language learners had significantly 

more difficulty with the lax stop /t/ than with the tense /t*/ and the aspirated /t
h
/ (lax < 

tense ≈ aspirated), but no significant effect of the three-way contrast was found for 
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affricates or fricatives. As for language groups, the scores of the production test for stops 

and affricates were in the order of NHL1, NHL2, HL1, and NS from the lowest to the 

highest. The score was significantly higher for NS participants than for the three L2 

learner groups. NHL1 learners had more difficulty than HL1 learners and NSs with all 

three manners of articulation, but NHL2 learners showed no significant difference from 

the scores of either NHL1 or HL1 learners (NHL1 < HL1 < NS; NHL1 ≈ NHL2 ≈ HL1).  

For stops and affricates, NHL1 learners had more difficulty than HL1 learners. All L2 

learner groups had significantly more difficulty than NSs. For fricatives, the difference 

among language groups is in the order of NHL1 < NHL2 ≈ HL1 ≈ NS: only NHL1 is 

significantly lower than the other group learners.  

 

3.3 Place of Articulation of Stops  

3.3.1 Korean stops /t, t
h
, t*/ 

Both second language learners (NHL1, NHL2, and HL1) and native speakers 

(NS) of Korean articulated the Korean coronal stops in the three-way contrast using 

various frontal parts of the upper part of the oral cavity. Figure 3.1 provides 

representative palatograms of Korean stops. These speakers were selected because their 

elicited production test scores (%) were closest to the median in Table 3.2. As described 
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in Chapter 2, the place of articulation of stops was analyzed by measuring the point of 

frontmost contact ‘a’, the midsagittal contact length ‘b’, and the side contact length ‘c’ in 

each palatogram. 

 lax /t/ aspirated /t
h
/ tense /t*/ 

NHL1_2 
  

PT=59.4 

   
NHL2_8 

 

PT=78.1 

   
HL1_4 

 

PT=87.5 

  
 

NS_8 
 

PT=100 

  
 

Figure 3.1 Palatograms of Korean coronal stops 

Figure 3.1 shows that, regardless of lax-aspirated-tense contrast, Korean stops 

were articulated with contact on an area that begins at the biting edge of the front teeth 

and reaches the alveolar ridge.  
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Table 3.4 shows the means of each group for the frontmost contact and 

midsagittal contact length as a percentage of the vertical midsagittal calibration line ‘v’, 

and for the side contact length as a percentage of the horizontal calibration line ‘h’.  

Table 3.4 Measurement on palatograms for Korean coronal stops 

   frontmost contact contact length side contact length 

3-way Groups N M SD M SD M SD 

lax NHL1 16 18.33 14.21 27.19 6.41 34.01 12.24 

/t/ NHL2 16 8.46 6.64 37.03 10.42 35.03 11.86 

 HL1 16 13.69 11.13 27.78 12.01 36.22 7.15 

 NS 16 10.92 7.41 30.38 13.80 32.06 7.94 

 Total 64 12.85 10.72 30.60 11.44 34.33 9.93 

aspirated NHL1 16 10.53 6.11 32.32 9.12 30.77 10.86 

/t
h
/ NHL2 16 6.06 7.42 39.00 11.88 33.32 13.59 

 HL1 16 13.39 7.49 25.42 4.72 35.56 8.49 

 NS 16 10.10 9.52 34.16 11.91 34.21 10.59 

 Total 64 10.02 7.99 32.73 10.80 33.46 10.91 

tense NHL1 16 10.18 7.88 33.04 10.71 34.88 9.51 

/t*/ NHL2 15 8.68 7.57 45.07 14.60 36.06 18.44 

 HL1 16 15.68 8.47 27.22 10.09 40.23 10.06 

 NS 16 10.81 11.27 35.74 17.51 35.04 6.50 

 Total 63 11.38 9.11 35.11 14.69 36.56 11.76 

Table 3.5 MANOVA Results of palatograms of Korean coronal stops (%) 

 Source SS df MS F 

frontmost contact 

3 way contrast 257.15 2 128.58 1.569 

language group 1177.88 3 392.63 4.790** 

3 way x language 545.71 6 90.95 1.110 

Error 14672.28 179 81.97  

midsagittal 

contact length 

3 way contrast 693.77 2 346.88 2.596 

language group 4613.93 3 1537.98 11.510** 

3 way x language 473.19 6 78.86 .590 

Error 23917.68 179 133.63  

side  

contact length 

3 way contrast 321.39 2 160.70 1.329 

language group 479.49 3 159.83 1.322 

3 way x language 166.48 6 27.75 .230 

Error 21639.37 179 120.89  

**p < .01 

A MANOVA for Korean stops (Table 3.5) revealed a main effect in the language 

groups but not in the three-way contrast. The interaction effect was not statistically 
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significant, nor was any significant difference found in the place of articulation due to the 

difference in laryngeal features among the three types of stops. While the midsagittal 

contact length ‘b’ was numerically smallest for lax stops and largest for tense stops, the 

difference in the three-way contrasts among stops was not statistically significant.  

In contrast, significant differences were found among the language groups in the 

measurements of the frontmost contact ‘a’ (F(3, 179) = 4.790, p = .003) and the 

midsagittal contact length ‘b’ (F(3, 179) = 11.510, p = .000), although not for the side 

contact length ‘c’. The order of the frontmost contact, from the shortest to the longest, 

among language groups was NHL2 ≈ NS < HL1; NHL2 < NHL1. I found no significant 

difference between NHL2 and NS, or between NHL1 and HL1. However, the mean of the 

frontmost contact for NHL1 and that for HL1 are significantly greater than that for NHL2 

and NS, and NHL1 is greater than NHL2 only. As for the midsagittal contact length, the 

mean length of NS is smaller than NHL2 but greater than HL1 (HL1 < NS < NHL2), 

with a significant order of NHL1 < NHL2.  

In the qualitative investigation of linguograms, a distinct pattern of linguo-palatal 

contact emerged among the four language groups. The representative samples of 

linguograms (Figure 3.2) illustrate various contact patterns, including apical, apico-

laminal, and even laminal contact. 
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 lax /t/ aspirated /t
h
/ tense /t*/ 

NHL1_2 

  

PT=59.4 

   
NHL2_8 

 

PT=78.1 

  
 

HL1_4 
 

PT=87.5 

   
NS_8 

 

PT=100 

   

Figure 3.2 Linguograms of Korean coronal stops 

Table 3.6 Results of linguograms of Korean coronal stops 

  linguographic contact (%)  

Group N apical apico-laminal laminal Total 

NHL1 8 7 14 3 24 

  29.2% 58.3% 12.5% 100.0% 

NHL2 8 7 14 3 24 

  29.2% 58.3% 12.5% 100.0% 

HL1 8 10 9 5 24 

  41.7% 37.5% 20.8% 100.0% 

NS 8 2 9 13 24 

  8.3% 37.5% 54.2% 100.0% 

Total 32 26 46 24 96 

  27.1% 47.9% 25.0% 100.0% 

A more detailed analysis, however, revealed a significant difference in the 

distribution of the linguo-palatal contact. Table 3.6 presents the participants’ use of the tip 



 66 

and blade of the tongue in articulating each of the Korean stops. Pearson Chi-Square 

showed a significantly different distribution of the active contact areas on the tongue 

among the four language groups (2
(6) = 18.524, p = .005). Native speakers (NS) of 

Korean used the blade of the tongue 91.7% of the time, producing Korean coronal stops 

with apico-laminal and laminal contact and rarely using the apical contact. This is distinct 

from non-native speakers of KoreanNHL1, NHL2, and HL1 who rarely used laminal 

contact. While this confirms the findings in the studies done by Anderson et al. (2004), 

and Kim (1997), it is contrary to the findings of Shin and Hayward (1997) and Cho and 

Keating (2001). 

 

3.3.2 English stops /d, t/ 

Two stop sounds in English are generally considered to be similar to the Korean 

coronal stops. As noted in the previous chapter, I included these and various other 

coronals from English in order to investigate the extent to which the Korean and English 

segments are distinguished in the speech of my participants. 

 Unlike the Korean coronal stops, the English voiced stop /d/ as in ‘die’ and 

voiceless stop /t/ as in ‘tie’ are known to be produced by native speakers with obstruction 
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of the airstream in the alveolar ridge area by apical contact of the tongue on the alveolar 

ridge or the back of the front teeth (Ladefoged, 2001).  

 voiced /d/  voiceless /t/  
NHL1_2 

  

PT=59.4 

 
   

NHL2_8 
 

PT=78.1 

 
 

 

 
HL1_4 

 

PT=87.5 

   
 

NS_8 
 

PT=100 

  
 

 

Figure 3.3 Palatograms and linguograms of English coronal stops 

English-dominant participants (NHL1, NHL2, and HL1) produced the English 

stops with tongue contact at or around the alveolar ridge, as was expected, and 

approximately half of them simultaneously included contact on part of the teeth. The 

sample palatograms in Figure 3.3 show that Korean native speakers—that is, non-native 

speakers of English—made wider contact in the articulation of English stops. A detailed 

analysis of the palatograms of English coronal stops is summarized in Table 3.7 and 

Table 3.8, which show the place of articulation depending on the dual laryngeal features 

by the participants in the four different language background groups.    
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Table 3.7 Measurement on palatograms for English coronal stops 

   frontmost contact contact length side contact 

 Groups N M SD M SD M SD 

voiced NHL1 8 12.09 7.89 30.56 5.65 34.54 12.39 

/d/ NHL2 8 10.70 7.79 35.20 11.87 38.07 9.73 

 HL1 8 15.77 7.68 22.77 5.88 45.39 9.72 

 NS 5 17.14 8.25 34.17 10.47 37.49 6.92 

 Total 29 13.59 7.86 30.32 9.66 39.02 10.51 

voiceless NHL1 8 12.15 9.43 25.26 10.65 38.17 12.15 

/t/ NHL2 8 15.30 10.60 33.10 8.63 35.92 12.22 

 HL1 8 15.39 10.78 24.66 8.17 39.86 8.51 

 NS 5 12.49 11.86 34.42 6.15 33.46 8.92 

 Total 29 13.97 10.09 28.84 9.41 37.21 10.44 

Table 3.8 MANOVA Results of palatograms of English coronal stops (%) 

 Source SS df MS F 

frontmost contact 

2 way contrast .11 1 .11 .001 

language group 116.29 3 38.76 .448 

2 way x language 137.22 3 45.74 .528 

Error 4330.21 50 86.60  

midsagittal 

contact length 

2 way contrast 24.10 1 24.10 .315 

language group 1151.92 3 383.97 5.018* 

2 way x language 112.86 3 37.62 .492 

Error 3825.71 50 76.51  

side  

contact length 

2 way contrast 56.73 1 56.73 .516 

language group 464.65 3 154.88 1.409 

2 way x language 186.51 3 62.17 .566 

Error 5495.53 50 109.91  

*p < .05 

With respect to the palatograms for English coronal stops, the two-way MANOVA 

results showed a statistically significant main effect of the language group variable on 

midsagittal contact length. NHL2 learners showed significantly longer contact length 

than NHL1 and HL1 learners whereas NSs showed significantly longer contact than HL1 

learners only (HL1 ≈ NHL1 < NHL2; HL1 < NS). No main effect was found for the 

laryngeal feature (voiced versus voiceless) on the three measures of linguo-palatal 

contact (p > .05). 
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Analysis of linguograms shows that learners of Korean as a second language 

tended to produce the English stops /d/ and /t/ with apical contact.   

Table 3.9 Linguo-palatal contact for English coronal stops  

  linguographic contact (%)  

Group N apical apico-laminal laminal Total 

NHL1 8 11 4 1 16 

  68.8% 25.0% 6.3% 100.0% 

NHL2 8 9 6 1 16 

  56.3% 37.5% 6.3% 100.0% 

HL1 8 6 8 2 16 

  37.5% 50.0% 12.5% 100.0% 

NS 5 0 7 3 10 

  .0% 70.0% 30.0% 100.0% 

Total 29 26 25 7 58 

  44.8% 43.1% 12.1% 100.0% 

The results of Pearson Chi-Square show that the distribution displayed above is 

significantly different (2
(6) = 13.935, p = .030). As table 4.7 shows, NHL learners of 

Korean were likely to produce English coronal stops with apical or apico-laminal contact. 

In contrast, Korean native speakers used the tongue blade (apico-laminal or laminal 

contact) in all instances, which is the opposite pattern from that of the articulation of 

English coronal stops by NHL learners, who rarely used laminal contact. HL1 learners 

used apico-laminal contact slightly more than apical contact but rarely used laminal 

contact.  
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3.4 Place of Articulation of Affricates  

3.4.1 Korean affricates /c, c
h
, c*/ 

In the articulation of Korean affricates, participants in the four groups tended to 

use a wide area of the oral articulators. Figure 3.4 depicts the palatal contact as part of the 

place of articulation.  

 lax /c/ aspirated /c
h
/ tense /c*/ 

NHL1_2 

  

PT=59.4 

   
NHL2_8 

 
PT=78.1 

   
HL1_4 

 
PT=87.5 

   
NS_8 

 
PT=100 

 
  

Figure 3.4 Palatograms of Korean coronal affricates 

The place of articulation of coronal affricates was analyzed with the same 

measurements used for coronal stops: the point of frontmost contact ‘a’, the midsagittal 

contact length ‘b’, and the side contact length ‘c’. Participants consistently made the 
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obstruction by lingual contact on the teeth and post-dental region, or the alveolar ridge. 

The precise analysis of palatograms can be summarized as follows.   

Table 3.10 Measurement on palatograms for Korean coronal affricates 

   frontmost contact contact length side contact length 

3-way Groups N M SD M SD M SD 

lax NHL1 16 20.49 9.08 23.05 7.73 49.04 12.18 

 NHL2 16 16.20 6.95 26.66 10.97 39.46 15.17 

 HL1 16 20.37 10.43 26.36 8.31 47.13 8.22 

 NS 15 16.92 5.84 22.10 5.51 35.16 9.36 

 Total 63 18.52 8.34 24.58 8.43 42.82 12.63 

aspirated NHL1 16 19.66 10.48 30.34 10.49 46.90 14.24 

 NHL2 16 15.19 6.82 32.26 11.13 42.16 15.79 

 HL1 16 18.81 13.07 27.94 7.59 47.77 9.07 

 NS 16 16.03 6.02 23.99 8.41 33.27 8.52 

 Total 64 17.42 9.49 28.63 9.79 42.52 13.35 

tense NHL1 16 17.32 10.65 28.67 11.51 48.42 13.36 

 NHL2 16 19.49 10.61 30.08 13.75 41.72 9.08 

 HL1 16 17.15 11.81 26.46 9.25 46.17 11.31 

 NS 16 17.05 5.29 22.98 6.47 35.66 8.34 

 Total 64 17.75 9.73 27.05 10.69 42.99 11.54 

Table 3.11 MANOVA Results of palatograms of Korean coronal affricates (%) 

 Source SS df MS F 

frontmost contact 

3 way contrast 38.29 2 19.14 .222 

language group 226.08 3 75.36 .874 

3 way x language 302.38 6 50.40 .585 

Error 15425.92 179 86.18  

midsagittal 

contact length 

3 way contrast 539.25 2 269.62 2.955 

language group 1078.38 3 359.46 3.940** 

3 way x language 229.63 6 38.27 .419 

Error 16332.84 179 91.24  

side  

contact length 

3 way contrast 7.14 2 3.57 .027 

language group 5438.52 3 1812.84 13.580** 

3 way x language 170.42 6 28.40 .213 

Error 23894.79 179 133.49  

**p < .01 

As with the stops, the MANOVA revealed no statistically significant differences 

for any measure involving the three affricates (p > .05). In comparing the place of 

articulation by language groups, however, the results of MANOVA factors with a three-
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way contrast for laryngeal features and a four-way contrast for language background 

showed that midsagittal contact length (F(3, 179) = 3.940, p = .009) and side contact 

length (F(3, 179) = 13.580, p = .000) were affected by the different language 

backgrounds of the groups; the frontmost contact, however, was not affected by the 

language group variable.  

The relative order of the midsagittal contact length ‘b’ was as follows: NS < HL1 

≈ NHL1 ≈ NHL2, with L2 learners showing different behaviors from NSs. The side 

contact length ‘c’ was smallest in the articulations produced by NSs and largest in those 

produced by HL1 and NHL1 learners, giving the order NS < NHL2 < HL1 ≈ NHL1.  

These results appear consistent with the qualitative examination of the 

linguograms for the stops, which found a significant difference in the linguo-palatal 

contact across the four language groups. Figure 3.5 presents representative linguograms 

of Korean affricates. As was observed in the articulation of stops, the linguograms 

illustrate apical, apico-laminal, and clear laminal contact in the articulation of Korean 

affricates.  
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 lax /c/ aspirated /c
h
/ tense /c*/ 

NHL1_2 
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Figure 3.5 Linguograms of Korean coronal affricates 

Table 3.12 Results of linguograms of Korean coronal affricates 

  linguographic contact (%)  

Group N apical apico-laminal laminal Total 

NHL1 8 9 6 9 24 

  37.5% 25.0% 37.5% 100.0% 

NHL2 8 7 8 9 24 

  29.2% 33.3% 37.5% 100.0% 

HL1 8 6 5 13 24 

  25.0% 20.8% 54.2% 100.0% 

NS 8 0 4 20 24 

  .0% 16.7% 83.3% 100.0% 

Total 32 22 23 51 96 

  22.9% 24.0% 53.1% 100.0% 
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The analysis of the linguograms, as presented in Table 3.12, revealed that the 

tongue blade was used significantly more often than the tongue tip for all language 

groups. According to the results of Pearson Chi-Square, the distribution is significantly 

different (2
(6) = 16.037, p = .014). The behavior of the native speakers is notable in that 

all affricates were articulated by using the tongue blade; in most cases, native speakers 

used only laminal or apico-laminal contact to articulate affricates. Unlike the participants’ 

articulation of Korean stops, however, the tongue tip was less frequently employed for 

affricates even by L2 learners. Instead, they used laminal contact as often as other types 

of lingual contact in the articulation of affricates. It is also notable that the linguo-palatal 

contact observed in the speech of HL1 learners exhibited a pattern between that of NHL 

learners and that of native speakers. HL1 learners made laminal contact at a similar rate 

as NHL learners. Their apical contact was less extensive than those of NHL learners but 

greater than those of native speakers.  

In sum, results for affricates show that the articulation of the group of Korean 

native speakers was distinguished from that of all three groups of L2 learners of 

Korean—not only the two non-native speaker groups, but also the HL1 speakers—in that 

NS used only laminals or apico-laminals (no apicals alone). L2 learners of Korean used 

not only laminal contact but also considerable apical contact in their articulation of 
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Korean coronal affricates. HL1 learners exhibited a pattern between those of native 

speakers and NHL learners. 

 

3.4.2 English affricates /ʤ, ʧ / 

The English voiced and voiceless affricates /ʤ/ and /ʧ/ are known as palato-

alveolar or post-alveolar affricates. They can be seen as the sequence of a stop and a 

homorganic fricative, which is similar to the alveolar consonantal sequence /ts/ in ‘cats’ 

or the dental alveolar /tɵ/ in ‘eighth’. The difference between affricates and stop-fricative 

sequences was consistently observed in the production of English native speakers 

(Ladefoged, 2001).  

Figure 3.6 shows the types of linguo-palatal contact that participants made in 

articulating the two English palato-alveolar affricates. The factors potentially affecting 

place of articulation are the laryngeal feature of the affricates and the language 

background of speakers. 
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Figure 3.6 Palatograms and linguograms of English coronal affricates 

The analysis of palatograms of English affricates is summarized in Table 3.13. 

The ANOVA analysis showed no significant effects on the articulation of English 

affricates by either voicing or language background (p > .05). 

Table 3.13 Measurement on palatograms for English coronal affricates 

   frontmost contact contact length side contact 

 Groups N M SD M SD M SD 

voiced NHL1 8 22.23 11.99 25.27 10.70 46.00 6.62 

/ʤ/ NHL2 8 23.29 9.01 25.75 8.61 47.27 16.59 

 HL1 8 20.78 14.28 25.43 9.50 47.21 10.18 

 NS 5 22.10 8.27 18.55 4.54 38.91 10.22 

 Total 29 22.10 10.86 24.29 8.93 45.46 11.41 

voiceless NHL1 8 23.00 10.52 22.98 7.94 48.62 10.16 

/ʧ/ NHL2 8 26.17 9.61 22.66 14.72 41.81 11.79 

 HL1 8 21.74 12.81 23.32 9.58 48.51 6.88 

 NS 5 22.91 9.97 20.01 6.86 47.00 5.65 

 Total 29 23.51 10.44 22.47 10.05 46.43 9.26 
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The linguograms, however, showed differences among the participants. Learners 

of Korean as a second language tended to produce the English affricates /ʤ/ and /ʧ/ with 

apical contact.  

Table 3.14 Linguo-palatal contact for English coronal affricates  

  linguographic contact (%)  

Group N apical apico-laminal laminal Total 

NHL1 8 8 4 4 16 

  50.0% 25.0% 25.0% 100.0% 

NHL2 8 12 2 2 16 

  75.0% 12.5% 12.5% 100.0% 

HL1 8 8 1 7 16 

  50.0% 6.3% 43.8% 100.0% 

NS 5 0 0 10 10 

  .0% .0% 100.0% 100.0% 

Total 32 28 7 23 58 

  48.3% 12.1% 39.7% 100.0% 

A Chi-Square test showed a significantly different distribution for the articulation 

of English affricates according to language group (2
(6) = 24.182, p = .000). According 

to Table 3.14, NHL learners of Korean, who are also native speakers of English, were 

most likely to produce English affricates with apical contact. The opposite occurred for 

native speakers of Korean, who produced English affricates exclusively with laminal 

contact. HL1 learners produced English affricates with apical contact and laminal contact 

at a similar rate. 
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3.5 Place of Articulation of Fricatives 

Fricatives differ from stops and affricates in that they are articulated with partial 

obstruction of the airstream, which is created by bringing two articulators close together. 

Thus, it is notable that unlike for stops and affricates, the information that palatograms 

and linguograms provide for fricatives may not indicate the entire area of articulation on 

the upper mouth and part of the tongue where the partial obstruction takes place. The 

linguo-palatal contact captured on the palatograms and linguograms from the SPG 

demonstrates which parts of articulators are involved in the articulation of a narrow gap 

to produce a turbulent airstream. The actual articulators involved in the production of 

hissing sounds, or the turbulent airflow, may slightly differ from the linguo-palatal 

contact on the palatograms and linguograms because the part of the tongue behind the tip 

can be raised as well.   

 

3.5.1 Korean fricatives /s, s*/ 

Although SPG may not show the precise location for the articulation of fricatives, 

Figure 3.7 illustrates where the linguo-palatal contact is made in the articulation of 

Korean fricatives. 
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Figure 3.7 Palatograms of Korean coronal fricatives 

I analyzed the place of articulation of fricatives by measuring the point of 

rearmost sagittal contact ‘d’, fricative gap width ‘e’, and side contact length ‘c’ in each 

palatogram. The analysis of palatograms is summarized in Table 3.15 and 3.16, which 

show the means of the side contact length, the rearmost midsagittal contact as a 

percentage of the vertical calibration line, and fricative gap width as a percentage of the 

horizontal calibration line. 

Table 3.15 Measurement on palatograms for Korean coronal fricatives 

   side contact length rearmost contact gap width 

3-way Groups N M SD M SD M SD 

lax NHL1 16 28.54 9.52 30.12 10.51 18.24 6.91 

 NHL2 16 25.92 10.72 36.60 7.22 19.15 6.76 

 HL1 16 29.14 8.28 31.09 6.69 14.98 6.51 

 NS 16 26.86 6.68 31.98 6.10 14.45 5.56 

 Total 63 27.62 8.81 32.45 8.03 16.70 6.62 

tense NHL1 16 27.57 9.44 33.57 4.78 18.59 7.23 

 NHL2 16 30.52 13.14 36.41 7.73 13.79 6.89 

 HL1 16 28.74 7.99 29.37 9.46 12.36 6.93 

 NS 15 27.37 8.41 28.21 11.14 11.47 5.41 

 Total 63 28.57 9.82 31.95 8.98 14.05 7.07 
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Table 3.16 MANOVA Results of palatograms of Korean coronal fricatives (%) 

 Source SS df MS F 

side contact length  

2 way contrast 27.75 1 27.75 .310 

language group 53.15 3 17.72 .198 

2 way x language 152.51 3 50.84 .568 

Error 10653.56 119 89.53   

rearmost sagittal 

contact 

2 way contrast 9.80 1 9.80 .146 

language group 857.72 3 285.91 4.259** 

2 way x language 220.45 3 73.48 1.095 

Error 7989.14 119 67.14  

fricative gap width  

2 way contrast 223.37 1 223.37 5.187* 

language group 607.99 3 202.66 4.706** 

2 way x language 131.03 3 43.68 1.014 

Error 5124.68 119 43.06  

*p < .05, **p < .01 

Unlike the stop and affricate series, for the fricative series, the MANOVA showed 

a statistically significant main effect of laryngeal features for one measure in that the lax 

fricative /s/ had a larger fricative gap width at the midsagittal line than tense /s*/ (F(1, 

119) = 5.187, p = .025). The language background variable also showed significant main 

effects for the two measures for fricatives. Language background significantly influenced 

the rearmost contact (F(3, 119) = 4.259, p = .007) and the gap width (F(3, 119) = 4.706, p 

= .004). As for the rearmost contact, the NHL2 group was distinguished from the three 

other groups (NS ≈ HL1 ≈ NHL1 < NHL2) in that NHL2 participants were likely to 

pronounce Korean affricates with the contact further back. Both NHL learner groups had 

a larger gap than Korean native speakers while NHL1 learners showed a larger gap width 
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than HL1 learners (NS < NHL2; NS ≈ HL1 < NHL1). There was no statistically 

significant difference in side contact.  

Native speakers of Korean articulated Korean fricatives with a gap that sometimes 

begins in the middle of the front teeth and ends at the alveolar ridge area all the time. The 

point of the short rearmost contact for fricatives does not extend much further back than 

the post-alveolar or palato-alveolar area. It is worth noting though the HL learners 

produced a wider gap than did the NHL1 or NHL2 participants (NS ≈ HL1 < NHL1; NS 

< NHL2). 

 NHL1_2  

PT=59.4 
NHL2_8 

PT=78.1 
HL1_4 

PT=87.5 
NS_8 

PT=100 
lax  

/s/ 

   
 

tense  

/s*/ 

    

Figure 3.8 Linguograms of Korean coronal fricatives 

The linguograms showed a tendency for tongue-palate contact in the articulation 

of speakers in the four language groups, which is illustrated by the representative samples 

in Figure 3.8. The tongue-palate contact for fricatives, as for stops and affricates, appears 

not to vary widely.  
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A more detailed analysis of the linguograms reveals that language background did 

not significantly affect the articulation of fricatives. Table 3.17 shows the number of 

regions where a fricative gap occurred as a percentage of the total number of utterances. 

Although the central front area of the tongue was not expected to be used in the contact, 

the region of linguographic contact in the table was usually determined by the area where 

there was a fricative gap. 

Table 3.17 Results of linguograms of Korean coronal fricatives 

  linguographic contact (%)  

Group N apical apico-laminal laminal Total 

NHL1 8 10 6 0 16 

  62.5% 37.5% .0% 100.0% 

NHL2 8 13 1 2 16 

  81.3% 6.3% 12.5% 100.0% 

HL1 8 9 6 1 16 

  56.3% 37.5% 6.3% 100.0% 

NS 8 11 2 3 16 

  68.8% 12.5% 18.8% 100.0% 

Total 32 43 15 6 64 

  67.2% 23.4% 9.4% 100.0% 

The distribution of passive linguo-palatal contact was not statistically significant 

for Korean fricatives (2
(6) = 24.182, p = .139). All speakers were likely to articulate 

fricatives by employing apical contact more often than other contact to produce a 

fricative gap. Even native speakers of Korean, who showed dominant laminal contact for 

stops and affricates, preferred to use the tongue tip to create the fricative gap.  
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3.5.2 English fricative /s/ 

As noted above, the Korean fricatives, unlike the stops and affricates, have only a 

two-way contrast between lax and tense. Korean lax fricatives are not voiced in the 

intervocalic position as stops or affricates are, and there is no equivalent English 

phoneme whose phonemic and phonetic values are close to those of the Korean lax 

fricatives.    

The English coronal sibilant fricatives, /s, z, ʃ, ʒ/, differ from the Korean ones in 

that they have voiced and voiceless counterparts. In addition, the two pairs of fricatives in 

English are distinguished by place of articulation. In Korean, the palatal fricative [ʃ] is an 

allophone of /s/ and occurs only before a high front vowel or semivowel. Therefore, in 

this section, I selected only words that begin with a voiceless alveolar fricative /s/.  (It is 

worth noting that English /s/ may sound like a Korean tense fricative /s*/, which is 

phonemically distinct from lax /s/.)  

 NHL1_5  

PT=50.0 
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PT=78.1 
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PT=93.8 
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linguogram 

 
   

Figure 3.9 Palatograms and linguograms of English coronal fricative /s/ 
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As shown by the palatograms for English-dominant speakers in Figure 3.9, the 

obstruction of airflow sometimes begins from near the end of the teeth and reaches to just 

behind the teeth on the alveolar ridge. This indicates that, as was observed in the 

production of Korean fricatives, some participants produced English fricatives not by 

purely alveolar closure but by denti-alveolar closure. The pattern appears similar for 

Korean native speakers. The analysis of palatograms is summarized in Table 3.18.  

Table 3.18 Measurement on palatograms for English coronal fricative 

   side contact rearmost contact fricative gap width 

 Groups N M SD M SD M SD 

voiceless NHL1 8 30.86 13.00 37.69 6.24 23.42 7.67 

/s/ NHL2 8 27.59 9.87 33.64 6.41 16.78 9.81 

 HL1 8 36.70 9.38 30.77 9.02 14.28 7.29 

 NS 5 35.00 9.46 26.08 9.29 15.36 8.01 

 Total 29 32.28 10.73 32.66 8.30 17.68 8.67 

As with Korean fricatives, there was no significant main effect of language group 

on the place of articulation for English fricative /s/. In the linguograms of English 

fricatives, no significant difference was observed, unlike for English stops and affricates. 

The fricative results are summarized in Table 3.19.  

The distribution of linguo-palatal contact for English fricatives shows a similar 

pattern to the articulation of Korean fricatives (2
(6) = 4.984, p = .546). In the 

articulation of the English fricative /s/ in ‘sigh,’ participants employed the tongue tip 

regardless of language background.  Although the number of utterances was small, all 

Korean native speakers articulated English fricatives with apical contact.  
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Table 3.19 Results of linguograms of English coronal fricative 

  linguographic contact (%)  

Group N apical apico-laminal laminal Total 

NHL1 8 6 2 0 8 

  75.0% 25.0% .0% 100.0% 

NHL2 8 6 1 1 8 

  75.0% 12.5% 12.5% 100.0% 

HL1 8 7 0 1 8 

  87.5% .0% 12.5% 100.0% 

NS 5 5 0 0 5 

  100.0% .0% .0% 100.0% 

Total 29 24 3 2 29 

  82.8% 10.3% 6.9% 100.0% 

 

3.6 Comparisons across Variables 

Differences in the place of articulation between consonants can be identified by 

comparing consonants with different manners of articulation. Because the stops in the /t/ 

series and the affricates in the /c/ series require the same three measurements for place of 

articulation, these two series were compared. 

First, it was necessary to configure the articulation of the control groupnative 

speakers (NS) of Korean—by comparing the mean of each consonant pair with the same 

laryngeal feature in paired samples t-tests. The results summarized in Table 3.20 show 

that the linguo-palatal contact for the affricates started further back but was narrower 

toward the rear than was the contact for the stops. There was no significant difference in 

the side contact length. Because there is a gap in the lingual contact in the frontmost 

region for /s/ and /s*/, fricatives are not directly comparable to stops and affricates. 
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However, a comparison of the place of articulation of fricatives with that of stops and 

affricates is possible at the point of rearmost contact on the midsagittal line, which 

provides the end-point of the contact between articulators.  

Table 3.20 Comparison of palatograms between stops and affricates 

   Mean N SD SEM t df 
Sig. 

(2-tailed) 

frontmost 

contact 

lax t 11.30 15 7.51 1.94 -2.459 14 .028 

 c 16.92 15 5.84 1.51    

aspirated t
h
 10.10 16 9.52 2.38 -3.568 15 .003 

 c
h
 16.03 16 6.02 1.50    

tense t* 10.81 16 11.27 2.82 -2.151 15 .048 

 c* 17.05 16 5.29 1.32    

midsagittal 

contact 

length 

lax t 31.31 15 13.76 3.55 3.396 14 .004 

 c 22.10 15 5.51 1.42    

aspirated t
h
 34.16 16 11.91 2.98 4.281 15 .001 

 c
h
 23.99 16 8.41 2.10    

tense t* 35.74 16 17.51 4.38 2.962 15 .010 

 c* 22.98 16 6.47 1.62    

side 

contact 

length 

lax t 33.12 15 6.95 1.79 -.841 14 .414 

 c 35.16 15 9.36 2.42    

aspirated t
h
 34.21 16 10.59 2.65 .313 15 .759 

 c
h
 33.27 16 8.52 2.13    

tense t* 35.04 16 6.50 1.63 -.215 15 .833 

 c* 35.66 16 8.34 2.08    

In order to define the place of articulation, I computed the rearmost contact for 

stops and affricates by combining the frontmost contact and the contact length on the 

vertical midsagittal line. Before comparing stops and affricates with fricatives, it is worth 

comparing the rearmost contact in the articulation of stops and affricates. The extensive 

comparisons between the /t/ series and the /c/ series, summarized in Table 3.21, revealed 

significant differences in the frontmost contact and the contact length of the /t/ and /c/ 
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series. Therefore, the rearmost contact of stops and affricates must be compared as 

follows: 

Table 3.21 The rearmost contact of coronal sounds – stops and affricates 

  Mean N SD SEM t df 
Sig. 

(2-tailed) 

lax t 42.61 15 11.49 2.97 1.515 14 .152 

 c 39.02 15 7.91 2.04    

aspirated t
h
 44.27 16 12.93 3.23 1.723 15 .105 

 c
h
 40.03 16 7.49 1.87    

tense t* 46.55 16 14.96 3.74 2.019 15 .062 

 c* 40.03 16 6.96 1.74    

The paired t-tests for the rearmost contact showed that the end-point of the 

linguo-palatal contact was not significantly different for stops and affricates no matter 

what their manner of articulation (lax, aspirated, or tense). The Korean native speakers 

articulated stops with the tongue-palate contact beginning at a front point close to the end 

of the front teeth and extending back. The difference between the rearmost contact of 

stops versus affricates was not statistically significant. In order to locate the place of 

articulation of fricatives, I compared the rearmost contact of fricatives with those of 

affricates, whose rearmost contact were slightly more to the front than for stops.   

The results displayed in Table 3.22 show that for native speakers of Korean in this 

study, the linguo-palatal contact for the affricates /c/ and /c*/ ended significantly further 

back than the rearmost contact for the lax and tense fricatives /s/ and /s*/, respectively. 
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Table 3.22 The rearmost contact of affricates and fricatives 

  

Mean N SD SEM t df 

Sig.  

(2-tailed) 

lax c 39.02 15 7.91 2.04 3.549 15 .000 

 s 32.31 15 6.16 1.59    

tense  c* 40.61 15 6.79 1.75 4.275 14 .001 

 s* 28.21 15 11.14 2.88    

The reflected images of the palatograms portray the types of linguo-palatal 

contact made by Korean native speakers in producing Korean coronal consonants.   

 lax aspirated tense 

/t/ 

 

  

/c/ 

  
 

/s/ 

 

 

 

 

Figure 3.10 Representative palatograms of coronal consonants 

Korean native speakers appeared to produce Korean coronal consonants with the 

linguo-palatal obstruction of the airstream around the area from the teeth back to the post-

alveolar region, a little behind the alveolar ridge. The contact area of the coronal stop 

begins at the end of the front teeth, which is indicated as 0% frontmost contact for some 

speakers. Palatograms for some affricates and fricatives also show that part of the teeth 
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was contacted in the articulation. There was numerical trend for the contact area for stops 

and affricates to extend slightly behind the end-point of the contact for the fricative /s/ 

series, but statistical tests showed no significant difference between them. 

A General Linear Model (GLM) Univariate ANOVA with one factor being the 

midsagittal contact for the place of articulationfrontmost and rearmost contact of /t/ 

and /c/, and rearmost contact of /s/confirmed the significant main effect of these 

measurements (F(4, 73)= 41.694, p= .000).   

Table 3.23 Relative place of articulation by Korean native speakers (%) 

Linguopalatal contact N Mean SD 

/t/ frontmost 16 10.92 7.41 

/c/ frontmost 15 16.92 5.84 

/s/ rearmost 16 31.98 6.10 

/t/ rearmost 16 41.30 12.28 

/c/ rearmost 15 39.02 7.91 

Total 78 28.03 14.60 

Based on the articulation of the Korean native speakers, the relative place of 

articulation of Korean coronals occurred in the following order: /t/ frontmost contact < /c/ 

frontmost contact < /s/ rearmost contact < /c/ rearmost contact ≈ /t/ rearmost contact. It is 

noteworthy that the tongue blade needs to be raised to make this linguo-palatal contact, 

which is manifested as laminal or at least apico-laminal in the linguograms.  

In order to configure the relative place of articulation among consonants in L2 

speech, the rearmost contact was also analyzed for L2 learners. A MANOVA with three 
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factors—laryngeal features (lax, aspirated, tense), manner of articulation (stop, affricate, 

fricative), and language group (NHL1, NHL2, HL1, NS)—returned significant main 

effects for manner of articulation (F(2, 477) = 61.747, p = .000) and language group (F(3, 

477) = 5.644, p = .001). No significant effect of three-way laryngeal contrasts and 

interactions between independent factors was found. Statistical analyses of the data 

consistently show that the three-way laryngeal contrast does not account for any 

difference in articulation. However, the different rearmost contact for the articulation of 

coronals can be accounted for by language background. Notably significant is the 

difference between the NS and NHL1 groups. 

The results of a GLM Univariate ANOVA with the four language groups as a 

factor were used to determine the relative places of articulation for five measurements. 

Since the three-way contrast manifested no significant difference with regard to the place 

of articulation and fricatives do not have an aspirated counterpart, only the lax consonants 

of each manner of articulation were analyzed. The relative places of articulation among 

Korean coronal stops, affricates, and fricatives in the production of speakers of four 

language groups are illustrated as follows:  
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Figure 3.11 Relative place of articulation of Korean coronal consonants 

The results show main effects of the relative place of articulation (F(4, 298) = 

134.42, p = .000), but no main effect of either language group or interaction on the 

linguo-palatal contact. In the post hoc tests, differences in the place of articulation and the 

linguo-palatal contact area were found to be significant between all areas except for the 

comparison between rearmost contact for the stop /t/  and rearmost contact for the 

affricate /c/. The overall relative order of the place of articulation is the same as the order 

found for Korean NSs: /t/ frontmost contact < /c/ frontmost contact < /s/ rearmost contact 

< /c/ rearmost contact ≈ /t/ rearmost contact. As for language groups, no significant effect 

was found despite the difference in this measure between NS and NHL1. 

The relative order of the place of articulation in English was also examined. A 

MANOVA test with factors place of articulation by language groups showed that only the 

different place of articulation shows a main effect on this comparison (F(4, 144) = 

42.054 , p = .000). The following Figure 3.12 shows the relative place of articulation for 
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Korean and English coronal obstruents along the midsagittal vertical line on the 

palatograms.   

 

Figure 3.12 Relative place of articulation of Korean and English coronals 

In order to identify any cross-linguistic differences, each equivalent voiceless pair 

at the same location along the midsagittal line was also compared as in Table 3.24. Only 

the affricates showed a significant difference between Korean and English in terms of the 

frontmost contact, contact length, and the rearmost contact for affricates. English /ʧ/ is 

articulated further to the back than Korean /c/ in terms of both frontmost contact and 

rearmost contact, but with shorter contact length. Other comparisons did not yield 

significant differences (p > .05). 
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Table 3.24 Comparison between Korean and English coronals 

  Mean N SD SEM t df 
Sig. 

(2-tailed) 

frontmost 

contact 
Kor. /t/ 13.38 29 10.79 2.00 .239 28 .813 

 Eng. /t/ 13.97 29 10.09 1.87    

 Kor. /c/ 16.68 29 8.51 1.58 3.959 28 .000 

 Eng. /ʧ/ 23.51 29 10.44 1.94    

contact length Kor. /t/ 30.55 29 9.82 1.82 .754 28 .457 

 Eng. /t/ 28.84 29 9.41 1.75    

 Kor. /c/ 26.21 29 7.39 1.37 2.677 28 .012 

 Eng. /ʧ/ 22.47 29 10.05 1.87    

rearmost 

contact 
Kor. /t/ 43.94 29 11.40 2.12 .474 28 .639 

 Eng. /t/ 42.81 29 11.09 2.06    

 Kor. /c/ 42.89 29 10.63 1.97 2.059 28 .049 

 Eng. /ʧ/ 45.98 29 13.29 2.47    

 Kor. /s/ 32.95 29 7.62 1.41 .720 28 .477 

 Eng. /s/ 31.89 29 8.94 1.66    

Out of five SPG measurements, the side contact is the one common measure 

across three manners of articulation. In the previous comparisons by manners of 

articulation, neither language group nor three-way laryngeal contrast had any significant 

effect. Although the side contact is not used to define the place of articulation, which is 

determined by the frontness of the linguo-palatal contact, it still provides information 

related to the linguo-palatal contact.   

Table 3.25 Comparison of side contact length for lax consonants by NS 

Manner N Mean (%) SD SE 

stop /t/ 16 32.06 7.94 2.009 

affricate /c/ 15 35.16 9.36 2.075 

fricative /s/ 16 26.86 6.68 2.009 

Total 47 31.28 8.58  
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However, a GLM Univariate ANOVA showed a main effect of manner of 

articulation on the side contact length in the articulation of Korean native speakers (F(2, 

190) = 32.972 , p = .000). The side contact length is significantly smaller for the fricative 

than for the affricate (fricative < affricate). The side contact length for the stop does not 

differ significantly from that for the fricative or affricate. For the aspirated stops and 

affricates, manner of articulation had no significant effect on the side contact length, 

which is different from the general pattern shown for lax and tense consonants. 

A MANOVA of the side contact for all four groups of participants with the factors 

manner by language background showed main effects of both language group (F(3, 188) 

= 4.181 , p = .007) and manner of articulation (F(2, 188) = 34.574 , p = .000). No 

interaction effect of language group and manner of articulation was found. A post hoc test 

reported the same comparative order of side contact as Korean native speakers (fricative 

< stop < affricate), but all differences between groups were significant.  

The linguographic analysis also presents an important comparison between 

Korean and English, revealing that HL1 learners differ from native speakers of Korean. 

Table 3.26 summarizes the linguographic analyses of Korean and English articulation. I 

excluded fricatives from this comparison because fricatives in both Korean and English 

were produced with apical contact.  
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Table 3.26 Summary of linguographic analysis – stop and affricate 

 Korean English 

Group apical 
apico-

laminal 
laminal Total apical 

apico-

laminal 
laminal Total 

NHL1 16 20 12 48 19 8 5 32 

 33.33% 41.67% 25.00% 100% 59.38% 25.00% 15.63% 100% 

NHL2 14 22 12 48 21 8 3 32 

 29.17% 45.83% 25.00% 100% 65.63% 25.00% 9.38% 100% 

HL1 16 14 18 48 14 9 9 32 

 33.33% 29.17% 37.50% 100% 43.75% 28.13% 28.13% 100% 

NS 2 13 33 48 0 7 13 20 

 4.17% 27.08% 68.75% 100% 0.00% 35.00% 65.00% 100% 

Total 48 69 75 192 54 32 30 116 

 25.00% 35.94% 39.06% 100% 46.55% 27.59% 25.86% 100% 

In the pronunciation of English stops and affricates, it is obvious that all three 

groups of L2 learners of Korean whose primary language is English preferred the apical 

contact. As for Korean, NHL learners still did not use laminal contact although they 

produced apico-laminal contact to articulate Korean consonants. For various utterances in 

Korean, HL1 learners showed a preference for using the tip of the tongue more often than 

the tongue blade, which is similar to NHL learners but different from NSs. 
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CHAPTER 4 DISCUSSION 

 

In this study, I investigated the articulation of Korean coronal consonants in order 

to understand them more fully. These consonants have a three-way laryngeal 

contrastlax, aspirated, and tenseand occur with three manners of articulationstop, 

affricate, and fricative. The investigation occurred within a second language (L2) learning 

setting and examined the production of L2 learners of Korean with different language 

backgroundsnon-heritage language learners at the first-year level and at the second-

year or higher level, heritage language learners at the first-year level, and native speakers 

of Korean. The production test for Korean consonants and the survey questionnaire 

provided additional information about participants in order to establish more clearly the 

language background of the L2 learners of Korean.  

I observed that L2 learners’ difficulties in the production of coronal consonants 

were sensitive to the three-way contrast involving laryngeal features and to their differing 

experience in L2 learning. I begin this chapter by defining the place of Korean coronal 

consonants based on the production results of Korean native speakers. This is followed 

by a description of the language profiles of L2 Korean learners with different language 
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backgrounds and a discussion of the implications of that experience for the production of 

Korean consonants.  

 

4.1 Korean Coronal Obstruents 

According to the elicited production test, which focused on eight coronal 

obstruents, Korean L2 learners who speak English as their native language, including 

early bilinguals (HL learners) whose primary language is English but who were also 

exposed to Korean early in their lives, exhibited more difficulty pronouncing lax coronal 

consonants than tense and aspirated consonants. Considering that English obstruents have 

a binary contrast (voiceless and voiced), one might expect L2 learners to have difficulty 

with the three-way contrast of Korean obstruents. At the same time, however, the results 

of the elicited production test showed that L2 pronunciation of Korean improved with 

more exposure to Korean through everyday activities or formal instruction: HL1 learners 

and NHL2 learners had more native-like pronunciation than NHL1 learners. Furthermore, 

the relative difficulty of lax consonants on the production test was limited to stops only. 

Even the true beginners (NHL1 learners), who were in their first semester in an L2 

learning environment, showed competence with the distinctive features for affricates and 

fricatives in the target language.  
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It is necessary to explain why different sounds present varying difficulty for L2 

learners. This difference in the mastery of phonemes in the target language is also found 

in the L1 development of very young children. It is generally agreed that in L2 

acquisition settings, the pre-existing knowledge of the native language affects the L2 

competence of adult L2 learners. Thus, the production of L2 learners may be explained 

by features in either L2 or L1. Nonetheless, the comparative difficulties may be 

accounted for by examining potential factors involved in the articulation of Korean 

coronal consonants.  

 

4.1.1 Three-way Laryngeal Features 

A three-way contrast exists for Korean affricates and stops but fricatives do not 

have an aspirated counterpart. Several previous studies on Korean articulatory phonetics 

using various methodologies have reported that Korean native speakers consistently 

distinguish the three-way laryngeal contrast. Some studies found that lax consonants are 

produced with the least constriction, followed by aspirated consonants and tense 

consonants (Shin, 1997; Kim, 2001; Cho & Keating, 2001). It is not surprising that tense 

consonants require more constriction of the articulators because the airstream must be 

compressed from the constriction point in order to create a higher air pressure.  
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The elicited production test confirmed that L2 learners of Korean experience 

more difficulty with lax consonants than with tense or aspirated consonants; this was 

particularly true of stops. English consonants are phonemically distinguished by the 

laryngeal feature of [voice], resulting in voiced and voiceless consonants. Thus, the 

Korean three-way laryngeal contrast may trigger difficulties for L2 learners. The Korean 

lax stop /t/ in word-initial position is phonetically voiceless but is not aspirated by native 

speakers of the language, therefore resembling the allophone of English voiceless /t/ in 

“style”. Although [voice] is not a distinctive feature in Korean, the conditional 

intervocalic voicing of the Korean lax stop /t/ may complicate the identification of 

Korean stop consonants for English speakers. We might temporarily conclude, therefore, 

that the different phonemic systems of the two languages may affect the difficulties in 

pronunciation of L2 learners of Korean whose native language is English. Thus, in 

accounting for the problems in Korean interlanguage, we must go beyond a phonemic 

explanation.  

The static palatography (SPG) study that I have conducted—which measured the 

‘midsagittal frontmost contact’,  ‘midsagittal contact length’, ‘side contact length’, 

‘rearmost contact’, and ‘fricative gap width’ for the linguo-palatal contact in the 

articulation of coronal consonants— confirmed Anderson et al.’s (2004) conclusion that 
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there is no significant effect of the three-way laryngeal contrast on the place of 

articulation. The current study found only one significant contrast out of 24 possible 

comparisons (for stops and affricates: 2 manners of articulation x 3 laryngeal features x 3 

measurements; for fricatives: 2 laryngeal features x 3 measurements). The ‘gap width’ for 

lax fricative /s/ was significantly greater than for tense /s*/, which indicates that, because 

the fricative gap is narrower for tense fricative, the speakers used more contact at the 

front of the tongue to produce tense /s*/ than lax /s/. According to various previous 

articulatory studies using SPG (Kim, 1997), EPG (Shin & Hayward, 1997, Cho & 

Keating, 2001), or Stroboscopic-Cine MRI (H. Kim, 2004), this same phenomenon 

applies to all consonants. Although those experimental studies proposed that the 

constriction by longer tongue-palate contact in the oral cavity helps the production of 

tense consonants by heightening airstream pressure, the current study did not support the 

hypothesis that the three-way contrast is a critical feature in determining the place of 

articulation in the oral cavity. That is, for all three measures for stops and affricates, and 

two out of three measures for fricatives, the lax-aspirated-tense contrast was not 

significant in terms of the size of linguo-palatal contact. These results imply that the 

laryngeal status of consonants must be attributed to other factors.  
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4.1.2 Manner of Articulation  

Manner of articulation is determined by the degree of consonantal constriction by 

various oral articulators. Among homorganic coronal consonants, how the airstream is 

obstructed determines whether consonants are stops, fricatives, or affricates.  Due to the 

different ways to articulate consonants, ‘side contact length’ was the only feature 

available to compare consonants with three manners of articulation; it was shortest for 

fricatives, followed by stops and then affricates.  

Comparisons between participants’ articulations of coronal stops and affricates 

show that their articulation of stops started from the front part of the mouth, even the 

back of the teeth, while affricates were articulated with less midsagittal contact than 

stops. The results imply that the articulation of stops is associated with more contact than 

affricates at two sides and in the center of the tongue by using the blade of the tongue for 

the apico-laminal or laminal contact. However, although the release of affricates starts 

with the same complete obstruction as does the release of stops—that is, with an 

explosion of air—they require less linguo-palatal contact than stops because of the 

anticipation of and swift transition to a homorganic fricative, which requires a release of 

airflow.  
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In contrast, fricatives do not require much linguo-palatal contact for the 

obstruction of the airflow at the back of the mouth because the air moves through a 

central gap, causing frication. This is consistent with the contact on the tongue found in 

this study: for Korean native speakers, the apical contact was dominant for the 

articulation of fricatives, as it was for the L2 learner groups. The contact by the tongue tip 

was narrower than the contact of the tongue body, which was frequently used for stops 

and affricates.   

 

4.1.3 Place of Articulation  

The general linguistic terms used for the various places of articulation may affect 

the analysis of empirical data, depending on the methodology. Studies using other 

methodologies such as data collected from the artificial EPG palate or MRI images claim 

that the peak contact point during the process of articulation is the true target locus for 

consonants. In contrast, SPG studies based on the data from palatograms and linguograms 

include the entire coverage area of linguo-palatal contact through a single articulation.   

It is generally agreed that the English affricates /ʧ, ʤ/ are palato-alveolar sounds 

in that they are the combination of an alveolar stop /t, d/ and a palato-alveolar fricative /ʃ, 

/ (Ladefoged, 2001). Thus, these affricates are articulated with contact covering the area 
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from the alveolar ridge to the palate. For the articulation of Korean coronals, however, 

empirical support is required to resolve the disagreement over their place of articulation: 

stops and fricatives from the teeth to the post-alveolar area, and affricates from the teeth 

to the palate.   

The current SPG study found a significant comparative order of the ‘frontmost 

contact’ and the ‘rearmost contact’ on the midsagittal line; this order can be used to assign 

the precise placement feature for Korean coronal sounds. The comparative place of 

articulation of Korean coronal consonants for the three manners of articulation was the 

following: /t/ frontmost contact < /c/ frontmost contact < /s/ rearmost contact < /t/ and /c/ 

rearmost contact. These results confirm the general understanding that in terms of the 

beginning of contact, affricates are pronounced with contact or constriction slightly 

further back on the roof of the mouth than are stops. The ‘rearmost contact’ location for 

fricatives is the most front of the coronals, beginning from the end of the front teeth, 

while stops and affricates seem to share the area at the back of the teeth. Furthermore, 

Korean stops are articulated with the most contact on the tongue across a wide area of the 

upper mouth.  

It is not easy to define the locus of articulation of the coronal fricatives because 

they lack the midsagittal contact for the release of the air while the tongue tip is used to 
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make the frication gap. Thus, the locus of articulation must be estimated based on the 

rearmost contact line that hypothetically links the two sides of the frication gap. The 

results showed that for all Korean coronal obstruents, the tongue makes contact at the 

alveolar ridge, which is also the case in English.  

However, Korean coronal obstruents are distinguished from English consonants 

by one feature. We found that native speakers’ articulation of Korean stops included 

linguo-palatal contact not only at the alveolar ridge but also starting from the teeth and, in 

many cases, continuing to the post-alveolar regions. Affricates were produced with 

shorter midsagittal contact starting from a point further back than the articulatory locus 

for stops. While the articulation of both stops and affricates involved a wide contacting 

area, it was wider for stops than affricates. Fricatives, however, were articulated with a 

narrow contact limited to the alveolar ridge. 

In order to define the exact place of articulation, the mean length of the 

comparison in the SPG as a percentage of the contact on the vertical midsagittal 

calibration line must be associated with the place of articulation. In addition to the 

comparative place of articulation among coronals, we must also use the information from 

the palatal contour map based on the palate impression in order to interpret five 

measurements of SPG. The ‘frontmost contact’ and the ‘rearmost contact length’ 
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measured from the palatograms were collected for Korean coronal consonants in three 

manners of articulation as follows: 

Table 4.1 Midsagittal contact of Korean and English coronals by NSs 

 Place 

Manner 

teeth alveolar  post- 

alveolar 

frontmost – rearmost 

contact (Mean %) 

Korean stop /t/ 13 (81.3%) 16 (100.0%) 7 (43.8%) 10.92 – 41.30 

(N=16) fricative /s/ 8 (50.0%) 16 (100.0%) 0 (0.0%)           – 31.98 

 affricate /c/
i
 8 (53.3%) 15 (100.0%) 6 (40.0%) 17.13 – 39.18  

 palatalized [ʃ]ii
  0 (0.0%) 11 (84.6%) 6 (46.2%)           – 35.00 

English stop /t/ 9 (56.3%) 16 (100.0%) 6 (37.5%) 13.73 – 42.91 

(N=16) fricative /s/ 6 (37.5%) 15 (93.8%) 1 (6.3%)           – 35.67 

 affricate /ʧ/ 2 (12.5%) 15 (93.8%) 15 (93.8%) 24.58 – 47.41 

 fricative /ʃ/ 0 (0.0%) 0 (0.0%) 16 (100.0%)           – 42.80 

 
i.

 
N=15 for /c/, ii. N = 13 for Korean [ʃ] 

As for the midsagittal contact in the palatograms, the biting surface of the front 

teeth is set as 0% and the horizontal line as 100%. Considering the mean ‘rearmost 

contact’ of the English post-alveolar /ʃ/ in ‘shy’ and alveolar /s/ in ‘sigh’ for non-heritage 

language learners (NHL1 and NHL2), we can assume that, based on the analysis of 

palatograms, the back of the teeth ends and the alveolar ridge begins at approximately 

20% of the vertical midsagittal line and the post-alveolar region is located at 

approximately 40% of that line.  

The ‘rearmost contact’ for Korean fricative /s/ (or even the allophone [ʃ] of /s/) 

was slightly toward the front of the mouth. The comparative analysis indicates that 

Korean fricative /s/ is articulated at the alveolar ridge—that is, at the same place of 

articulation as English fricative /s/ with a slight contact on the teeth. Comparing the 
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frontness of the Korean fricative with equivalent English phonemes, it seems reasonable 

to claim that Korean fricatives are (denti-)alveolar.  

As for stops, all tongue-palate contact in the palatograms is located at the alveolar 

ridge. A similar pattern is observed in English, where the alveolar ridge is also the central 

locus of the linguo-palatal contact for coronal stops. It is notable, however, that the 

linguo-palatal contact for the Korean stop /t/ series extends from the teeth to the post-

alveolar region: that is, more contact on the teeth is found for the articulation of Korean 

stops, which is less frequently observed for English stops. Thus I claim that the Korean 

stop is denti-alveolar.  

With regard to the Korean affricate /c/ series, whose proposed place of 

articulation has differed among scholars, Korean native speaker participants articulated 

these sounds with the contact more in the front area of the mouth than where English /ʧ/ 

is articulated for both ‘frontmost contact’ and the ‘rearmost contact’. Note that some 

palatograms for the Korean /c/ series show that the contact starts from the teeth and 

extends to the post-alveolar region while all palatograms include the contact on the 

alveolar region. Compared to an English palato-alveolar affricate /ʧ/, Korean /c/ is 

articulated as an alveolar homorganic sequence.   
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Another important factor in determining characteristics of a speech segment is the 

contact on the active articulator, the tongue. According to Anderson et al. (2004), when 

producing Korean coronal consonants, the male speakers’ articulations seemed to be 

more apico-laminal (using both the tip and the blade of the tongue), while female 

speakers’ articulations appeared to be more laminal (using the blade of the tongue). The 

results of the current study with no gender variable showed relatively more cases of 

laminal contact than apical contact. When an apical contact was used, the contact area 

was narrow but if laminal contact was used, which was observed in many cases, the 

linguo-palatal contact took place across multiple locations.   

In sum, Korean coronal stops are in most cases laminal or apico-laminal denti-

alveolar, with the linguo-palatal contact beginning from the teeth and extending to the 

post-alveolar region. Korean coronal fricatives seem to be articulated with apical contact 

at the alveolar ridge. Although Korean coronal affricates are also articulated with laminal 

(denti-)alveolar contact in that the tongue of Korean native speakers occasionally makes 

contact with the teeth, the contact length for affricates is shorter than that of stops. This is 

the result of a process of anticipatory articulation in that the articulatory obstruction for 

stops does not spread over the palate due to the following fricative part, which has an 

apical (denti-)alveolar contact. In the articulation of Korean coronal sounds, the contact 
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on the tongue plays a more important role in determining the manner of articulation than 

the contact on the upper oral cavity.   

Table 4.2 Korean and English coronal consonant (proposed) 

 denti-alveolar alveolar post-alveolar 

stop KO /t/ EN /t/  

fricative  KO /s/ 

EN /s/ 

 

affricate  KO /c/ EN /ʧ/ 

 

4.2 First Language Transfer 

4.2.1 Language Experience 

In this study, we have examined various versions of L2 pronunciation as well as 

pronunciation by Korean native speakers. The different language groups showed 

differences in proficiency or accuracy in the production, as shown in Table 4.3:  

Table 4.3 Results of the elicited production test 

  Comparison 

All consonants & Coronals only NHL1 < HL1 < NS; NHL1 ≈ NHL2; 

NHL2 ≈ HL1 

3-way stops 

affricates  

fricatives 

lax < tense ≈ aspirated 

n.s. 

n.s. 

Language stops & affricates  

 

fricatives 

NHL1 < HL1 < NS; NHL1 ≈ NHL2; 

NHL2 ≈ HL1 

NHL1 < NHL2 ≈ HL1 < NS 

No L2 learner group showed accuracy in the production test comparable to that of 

Korean native speakers (NS). As was expected, true beginners, the non-heritage learners 

at the first-year level (NHL1), showed the greatest difficulty in pronunciation of all four 

language groups. The heritage language learners (HL1), who were also taking first-year 
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level Korean, showed significantly better production of coronal consonants than NHL1 

learners. Although the pronunciation of coronal consonants in the production test does 

not represent oral proficiency, this result seems compatible with the general claim that 

HL1 learners have a head start in the L2 classroom. Their oral and aural proficiency is 

better than NHL1 learners who have taken language courses for the same period; this has 

been identified as one of the problems with placing heritage learners and non-heritage 

learners in the same class (Sohn & Shin, 2007).  

Although HL learners seem to have a head-start advantage in learning Korean, the 

L2 pronunciation of NHL learners appears to improve in a relatively short period of time. 

Although the production test scores of NHL2 learners who were enrolled in a Korean 

course at the second- or the third-year level and who had been studying Korean for a little 

more than one year (mean = 14.8 months) were higher than those of NHL1 learners who 

had taken Korean for less than a semester (mean = 3.3 months) and lower than those of 

HL1 learners, neither difference was significant. As for stops and affricates, the 

performance in the elicited production of NHL1 learners was lowest out of four language 

groups, but their scores were not significantly lower than those of NHL2 learners. 

Moreover, NHL2 learners showed no significant difference from HL1 learners in 

pronunciation overall. Only on fricatives did NHL2 learners perform better than NHL1 
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learners. In fact, NHL1 learners showed the lowest score—that is, lower than NHL2 

learners, HL1 learners, and NSs (there was no significant difference among these three 

groups). While pronunciation does not directly represent oral proficiency in 

communication, it still suggests that some of the advantages of heritage learners may be 

gained by non-heritage learners in a short period of L2 learning.   

Table 4.4 Effects of the first language on the place of articulation 

Manner Target Factors  Comparison between language groups 

Stops Korean frontmost NHL2 ≈ NS < HL1; NHL2 < NHL1 

(NS ≈ NHL1; NHL1≈HL1)  

  length  HL1 < NS < NHL2; NHL1 < NHL2 

(HL1 ≈ NHL1; NHL1 ≈ NS) 

  (rearmost) n.s. 

  side n.s. 

 English frontmost n.s 

  length  HL1 ≈ NHL1 < NHL2; HL1 < NS  

(NHL1 ≈ NS, NHL2 ≈ NS) 

  (rearmost) n.s. 

  side n.s. 

Affricates Korean frontmost n.s.  

  length  NS < HL1≈ NHL1 ≈ NHL2  

  (rearmost) NS < HL1≈ NHL1 ≈ NHL2 

  side NS < NHL2 < HL1 ≈ NHL1  

 English frontmost n.s. 

  length  n.s. 

  (rearmost) n.s. 

  side n.s. 

Fricatives Korean side n.s. 

  rearmost NS ≈ HL1 ≈ NHL1 < NHL2 

  gap NS ≈ HL1 < NHL1; NS < NHL2 

(HL1 ≈ NHL2; NHL2 ≈ NHL1) 

 English side n.s. 

  rearmost n.s.  

  gap n.s. 

Comparison Korean place  n.s. 

 English place  n.s. 

Through various comparisons of place features of Korean coronals, I concluded 

that language background differences among the four language groups played a 

significant role in accounting for the SPG measurements. A number of the measurements 
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summarized in Table 4.4 indicate differences in place of articulation among the four 

language groups. In contrast, nine comparisons of English coronals revealed that the 

features for place of articulation were not affected by language background except for the 

contact length of the stop. 

This relatively high homogeneity among language groups regarding the 

pronunciation of English coronal consonants may reflect the fact that all of the Korean 

native speaker participants, who lived in Korea until they passed the critical period and 

currently are studying at a college in the US, were advanced learners of English as a 

second language. The lack of significant differences in the pronunciation among the four 

groups may be due to the fact that basic pronunciation is generally mastered before L2 

learners achieve advanced proficiency.  

In contrast, the L2 Korean learners in this study included learners at the beginner 

level. Thus, differences between language groups might be expected. In fact, with regard 

to Korean coronals, significant differences between different language groups were 

associated with all articulatory features, including ‘frontmost contact’ and ‘contact length’ 

for stops; ‘contact length’, ‘rearmost contact’, and ‘side contact’ for affricates; and 

‘rearmost contact’ and ‘fricative gap width’ for fricatives. The detailed analysis of 
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significant comparisons revealed several patterns in regard to the four groups with 

different language backgrounds, although the pattern is not always consistent.  

First, native speakers (NSs) of Korean tend to produce a smaller linguo-palatal 

contact than any group of L2 learners. This was observed in all significant comparisons 

except for the midsagittal ‘contact length’ for stops. For stops, Korean NSs showed the 

second largest ‘contact length’ on the midsagittal line. In contrast, when articulating 

affricates and fricatives, they consistently made the shortest contact of all four language 

groups for all significant comparisons. Given that affricates are produced with a slightly 

shorter ‘midsagittal contact length’ than stops, NSs seem to produce affricates and even 

fricatives with a short ‘contact length’.  

Korean native speakers produce affricates with the contact at a relatively frontal 

part of the upper oral articulator compared to English speakers. This is also relevant to 

the claim that Korean native speakers are likely to employ the linguo-palatal contact at 

the teeth as well as the alveolar ridge for Korean coronals (Anderson et al., 2004). 

Fricatives are (denti-)alveolar consonants in both Korean and English. The Korean stop 

/t/, however, is likely to include dental contact, which is not common for an English 

alveolar stop. Korean affricates may be pronounced at a more frontal region than English 

laminal post-alveolar affricates.  
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Second, significant differences were found between NHL1 learners and NHL2 

learners with regard to many features for place of articulation. This pattern was observed 

for the ‘frontmost contact’ and ‘contact length’ for stops, ‘side contact’ for affricates, and 

‘rearmost contact’ for fricatives. Notably, the L2 learners who frequently behaved 

similarly to NHL1 learners were HL1 learners, who had taken L2 instruction for a similar 

period of time, rather than NHL2 learners, who had language experience similar to that of 

NHL1 learners but had had a longer instruction period. This tendency was observed in the 

‘frontmost contact’ and ‘contact length’ for stops, and ‘rearmost contact’ and ‘gap width’ 

for fricatives.  

Nonetheless, the patterns in the place of articulation in L2 pronunciation are not 

identical to the results of the pronunciation test, which showed a positive correlation with 

the length of experience in language learning. Considering that NHL1 learners usually 

showed significant differences from NSs in the production test, the finding that HL1 

learners form a group together with NHL1 learners based on place of articulation seems 

to be consistent with the claim that the period of instruction is an important factor in 

pronunciation accuracy. NHL2 learners in this experimental study, however, showed 

inconsistency depending on what is measured.  
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One more significant finding in regard to the articulation of coronal consonants 

must be noted. It is obvious that the place of articulation refers to somewhere between the 

‘frontmost contact’ and the ‘rearmost contact,’ providing an indication of where on the 

passive articulator, the upper oral cavity, the linguo-palatal contact for constriction takes 

place. A consonant’s pronunciation is also highly related to which part of the active 

articulator, the tongue, is involved in the articulation. Because the linguographic data 

could not be quantitatively measured, it is not possible to compare language groups for 

the consonants. In the non-parametric analyses, however, we found significant 

characteristic patterns depending on language background.  

The Korean NS participants articulated Korean coronal stops and affricates with 

laminal contact or apico-laminal contact more frequently than with apical contact. They 

preferred contact with the tongue blade over contact with the tongue tip in the 

pronunciation of English stops and affricates as well, although they were advanced 

learners of English. In contrast, NHL1 learners and NHL2 learners showed the opposite 

preference—favoring the tongue tip in the articulation of English stops and affricates. 

(We can ignore fricatives in the discussion of L1 influence because fricatives in both 

Korean and English are produced dominantly with apical contact.)  Although it was not 
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as noticeable as in their English pronunciation, NHL learners of Korean did not prefer 

laminal contact for Korean stops and affricates either.  

In the pronunciation of both Korean and English, HL1 learners showed 

preferences that fell between those of NHL learners and NSs with regard to the 

laminal/apical preference. While they did not show a preference for laminal contact when 

articulating Korean and English stops, they had a higher rate of laminal contact for 

Korean and English affricates.  

In sum, the SPG study showed a main effect of language background for many 

features that determine the place of articulation of coronal consonants. The palatographic 

analysis indicated that, compared to L2 Korean learners, Korean native speakers are 

inclined to articulate Korean stops with longer contact length that frequently began from 

the teeth. With regard to the contact on the tongue for coronal consonants, it appears that 

NHL learners, HL1 learners, and native speakers of Korean are distinguished by a 

preference for laminal contact. That is, NHL learners of Korean, who are native speakers 

of English, are likely to articulate coronal consonants with non-laminal contact while 

Korean speakers prefer to use non-apical contact.  
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4.2.2 Effect of Native Language on L2 Pronunciation 

With the palatographic analysis only, we cannot account for the observation that 

HL1 learners performed better than the other two L2 learner groups (NHL1 and NHL2) 

in oral proficiency or actual L2 pronunciation even though they are not completely fluent 

in the HL. The results of the linguographic analysis, however, show that the group of 

Korean NSs is distinguished from the three groups of L2 learners of Korean. One of the 

most notable results is that L2 learners of Korean used the tip of the tongue more often 

than the tongue blade in their articulation of Korean coronal stops, as they did for similar 

consonants in English (their native language). 

It is worth noticing that among the three L2 learner groups, the HL1 learners 

showed a different pattern of articulation in the linguograms from that of the two non-

heritage language (NHL) learner groups. The NHL learners were true L2 learners of 

Korean with little or no prior exposure to Korean at the beginning of the formal L2 

education. In contrast, HL1 speakers were already familiar with the target language, at 

least in oral comprehension and, in many cases, in oral production as well. In the lingual 

contact analysis, HL1 learners showed significantly less use of the tongue tip than NHL 

learners did in the production of Korean, and their apical contact was more frequent than 

that of NSs. Even in English, the frequency of apical contact by Korean HL learners was 
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less than that of NHL1 learners of Korean. In this regard, HL1 learners can be defined as 

those who are located between the non-native speakers and native speakers of Korean in 

terms of how they articulate Korean coronal consonants.  

The L1 influence on lingual contact was found to be more extreme for Korean 

NSs than for any other group. Korean native speakers dominantly (95.83% of the time) 

used the tongue blade in the production of Korean coronal stops and affricates. The rate 

of tongue blade use was almost the same in the production of English coronals, and no 

use of apical contact in English was observed. This almost identical pattern between L1 

and L2 is significant, considering that Korean NSs are actually advanced L2 learners in 

English, who scored 100% in the elicited production test of English words.  

The results of this study provide evidence for a phenomenon of L1 transfer that 

has been ignored because of the difficulty of recording and analyzing rapid articulation 

inside the oral cavity.  Pronunciation in L2 learning is not a great obstacle to overcome 

because it tends to improve in a relatively short period. However, a detailed analysis 

reveals L1 transfer at a minimal level, such as linguo-palatal contact for the articulation.  

A number of mechanisms are involved in the articulation of a sound. Some of 

them determine the distinctive properties of a sound, such as laryngeal features, manner 

of articulation, or place of articulation. A subtle difference in creating a sound may 
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change it in a minor way to produce a different allophone. One such change involves the 

tongue, which contributes to the place and manner of articulation. Korean native speakers 

tend to articulate coronals as laminal denti-alveolar sounds. A subconscious transfer from 

L1 with regard to the movement of tongue may not be consciously noticed by either an 

L2 learner or a native listener in the target language. However, it is still an element of L2 

proficiency. The selection of apical or laminal contact in the articulation of a voiceless 

alveolar stop /t/ may not change lax /t/ to tense /t/, but it will affect the sound quality at 

the allophonic level. Thus, native-like mastery of L2 pronunciation involves subtleties 

such as accurate linguo-palatal contact.   

 

4.3 Limitations and Suggestions 

The articulation of a single consonant consists of various processes involving the 

vocal tract. A consonant phoneme is defined by articulatory factors and acoustic features. 

In most research studies, the articulatory data and the acoustic data are collected 

separately. If this study had included an acoustic analysis in addition to the palatograms 

and linguograms, the phonetic profiles of the HL and NHL learners would have achieved 

better explanatory validity. I chose the SPG for the sake of portability: it allowed the 

conducting of experiments in multiple locations. Because Korean is not commonly taught 
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in American institutions, each school had only a limited number of L2 learners of Korean, 

which required me to visit three locations for data collection. The SPG provided useful 

information regarding the articulation of coronal consonants, including whether the 

contact takes place on the teeth and which part of tongue is used for the articulation. The 

elicited production test provided audio data for native speakers of Korean to judge the 

acceptability of consonants spoken by L2 learners, but no acoustic analysis, which might 

account for how the three-way laryngeal contrast is perceived, was performed for the 

spoken data. Future research would be more informative if articulation data were 

collected for both articulatory and acoustic analyses, preferably simultaneously.  

SPG studies must be used with special care to guarantee the reliability of the data. 

Unlike EPG or MRI, SPG is economical but labor intensive in that only one image of 

either a palatogram or a linguogram is collected for each utterance. Moreover, the paint 

on the palate or the tongue can be washed away with a slight touch that is extraneous to 

the articulation of the target consonant, which cannot be detected unless the participant 

reports the mistake. In addition, in order to avoid careless mistakes, participants may 

produce a hyperarticulation, which may have affected the results that found no distinction 

for three-way contrast in Korean (Anderson et al., 2004). In the data collection stage, 

participants were asked to repeat each Korean sound twice for palatograms. However, 
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neither the linguograms for Korean nor the palatograms and linguograms for English 

were repeated. Despite the large amount of labor and time required for both experimenter 

and participants, it is recommended to collect data from multiple articulations.  

Finally, L2 learners participating in the experiments could be more diversified. 

Although I limited informants in this study to English-speaking female L2 learners of 

Korean in the United States, it may be useful for future studies to include informants with 

different combinations of native language, gender, age, and language learning 

experience—factors that I had to control for the current study so as to minimize the 

positive effect of differences in participant variables. The same limitation applies to 

Korean native speakers as well, in that participants were limited to young female college 

students in the US, who had lived in Korea until they passed the critical period and are 

advanced English learners currently studying at a college in the US. Our conclusions 

would be strengthened if Korean NSs were close to monolingual, to the extent that it is 

possible to find pure monolingual college-age Korean speakers.   
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CHAPTER 5 CONCLUSION 

 

The current study used static palatography (SPG) to record and analyze linguo-

palatal contact on both the roof of the mouth and the tongue during articulation, thus 

revealing the place of articulation for Korean coronal obstruents. The palatographic 

information collected from SPG data reflects the entire contact from the beginning to the 

end of the articulation of an utterance. The entire place of articulation marked on the 

upper mouth is not a good indicator for distinguishing Korean obstruents, which 

comprise series of homorganic phonemes in a three-way contrast (lax-aspirated-tense) 

based on laryngeal features. Korean stops are pronounced with contact in an area 

extending from the teeth to the alveolar region or occasionally to the post-alveolar region. 

The contact area for affricates is smaller than that for stops since Korean affricates 

include an anticipatory articulation in that they start with a stop and end with a fricative. 

Compared to stops and affricates, fricatives are articulated with a narrow contact and a 

fricative gap that ends on the alveolar ridge. In comparison with English coronal 

consonants produced by the same participants, Korean affricates are articulated with the 

contact further forward than for English palato-alveolar affricates. What is crucial for 

Korean stops is that the linguo-palatal contact includes contact on the teeth, which 
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appears to be optional for the fricatives and affricates. Thus, I claim that the place of 

articulation for Korean stops is denti-alveolar whereas that for Korean fricatives and 

affricates is primarily alveolar.  

In the production of coronal consonants, active and passive articulators are 

engaged in the articulatory process, which involves various combinations of articulatory 

phonetic features relating to laryngeal action as well as manner and place of articulation. 

The SPG was advantageous for examining the part of tongue that is engaged in the 

articulation, since the tongue plays a critical role in determining the identity of Korean 

coronal consonants. Korean native speakers frequently use laminal contact for stops and 

affricates but apical contact for fricatives. Therefore, in order to define the articulatory 

character of Korean coronal consonants, it is necessary to include a description of lingual 

contact. In this regard, Korean stops are defined as (apico-)laminal denti-alveolar 

consonants, fricatives as apical alveolar consonants, and affricates as laminal alveolar 

consonants.  

The present study also investigated the articulatory features of English, and how 

they can influence the L2 pronunciation of Korean. The few articulatory phonetic studies 

in Korean linguistics that have investigated place of articulation in relation to the three-

way contrast of coronal obstruents were limited to the production of native speakers of 
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Korean. The present study did not find a significant main effect of the three-way contrast 

on the place of articulation, but it did find significant variation in the place of articulation 

among the three groups of L2 learners: non-heritage learners (NHL1 and NHL2) and 

bilingual heritage learners (HL1). First, in producing coronal consonants, Korean native 

speakers (NSs) tend to make less contact than NHL learners. They also manifest lingual 

contact in a more front (dental or alveolar) area of the mouth. Second, HL learners inherit 

the heritage advantage in L2 pronunciation, which makes their pronunciation closer to 

that of native speakers. The native-like pronunciation of HL learners is also related to 

how they use the tongue. Korean native speakers use laminal contact for stops and 

affricates; HL1 learners, whose dominant language is English, use more laminal than 

apical contact for Korean stops and affricates; and NHL learners use the tip of the tongue, 

as they do for English consonants, more often than HL1 learners or NS.  

What is encouraging for NHL learners is that they may not have to wait long to 

improve their L2 pronunciation as it relates to the phonemic level, which can create 

confusions in meaning. The HL learners’ advantage in L2 pronunciation was confirmed 

by their higher score on the elicited production test compared to NHL2 learners. The 

pronunciation of coronal consonants for NHL learners who had studied Korean for more 

than a year (NHL2) improved to the point where it was indistinguishable from that of HL 
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learners. Inaccurate pronunciation has the potential to derail communication, but L2 

learners appear to quickly attain a reasonable degree of proficiency at the level of 

phonemic distinctions.   

The present study also highlighted one of the important features that characterize 

the learning of HL learners in an L2 environment. Although NHL learners of Korean tend 

to use more apical contact in the articulation of Korean coronal consonants than do HL 

learners, Korean native speakers are not likely to use apical contact for English 

consonants even though they are advanced L2 learners of English. The linguographic 

study suggests that the head start enjoyed by heritage learners in oral proficiency includes 

the articulatory habits typical of the HL. Although they had experienced major attrition in 

their HL and had to study the HL as an L2 as adults, their tongues appeared to 

“remember” their original experience of the HL as a “mother tongue” before being 

exposed to the language that became dominant for them. It seems that, like NHL learners 

being influenced by the sound system of their L1, the tongue of the HL learner tends to 

make articulatory movements that are familiar from their early experience of the heritage 

language.  

The differences noted in this study with regard to the contacting parts of the 

tongue do not make sounds phonemically distinctive; rather, these differences operate at a 
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sub-phonemic level. For example, pronouncing a laminal denti-alveolar Korean coronal 

stop as an apical dental stop or a laminal alveolar stop may not cause a communication 

breakdown. Instead it is a minor subphonemic error, less noticeable tha pronouncing an 

alveolar Korean affricate as a palato-alveolar English affricate.  

Accurate pronunciation is not a major concern for teachers and learners of L2, 

especially when communicative success is strongly emphasized. Nonetheless, making 

improvements to their pronunciation is an important goal for many language learners. 

This study suggests that it is beneficial for those involved in teaching L2 pronunciation to 

pay attention to specific details of articulation such as the movement of the tongue and 

the type of contact that it makes with other parts of the vocal tract.   
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APPENDIX: DEMOGRAPHIC QUESTIONNAIRE 

Section A 

1. Age: ______________________ 

2. Gender: [      ] Female  [      ] Male 

3. I was born in   A: [      ] United States    

B: [      ] Korea       C: [      ] Other ___________________ 

3-1  If B or C,   I came to the US at the age ______years ______months.  

     I have lived in US for _______years _______months 

3-2 If B,    I have lived in Korea  

for _____years ______months at the age ______years ______months. 

4. The ethnic background of   Father is _________________, Mother is __________________  

5. If any of these family members have lived with you for over 3 years, what language(s) did they speak to 

you? And what language did you speak to them? 

Grandfather ________/_________ Grandmother _________/________ 

Father ________/_________ Mother _________/________ 

Elder brother(s) ________/________ Elder sister(s) _________/________ 

Younger brother(s) ________/_________ Younger sister(s) _________/________ 

Relatives ________/_________ Significant other _________/________ 

Nanny ________/_________ Babysitter ________/_________ 

6. When you were 4 or 5 years old, what language did you speak?   [      ] English [      ] Korean 

 [      ] both    Others (Please specify) _________________________________________________ 

If you selected Korean, 

6-1    In which language do you feel more comfortable to communicate now? 

    [      ] English [      ] Korean  [      ] both  [   ] Others __________________ 

6-1    I began to go to school in English-speaking country at age _____yr _______ mos 

    Institution/Grade (e.g., K – 12)   _____________________________________________ 

6-2     I began to speak English with ______________________________ at age ____________ 

6-3    Were you supposed to go back to Korea?  YES  NO  

6-4    What made you speak English more often? _____________________________________ 

    ________________________________________________________________________ 

7. If you are not a native speaker of English, what was your score on the English proficiency test? 

TOEFL: _____________________________ 

SAT  Critical Reading: ___________________ Writing: _______________ 
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Section B 

1. Korean course(s) you have taken so far:  

[current]  Institute _________________________________ Level ______________________ 

[past]  Institute _________________________________ Level ______________________ 

Institute _________________________________ Level ______________________ 

2. When growing up, have you received exposure of Korean language and culture 

naturalistically? 

N/A 1: never 2: rarely 3: sometimes 4: often 5: always 

3. Have you ever visited Korea?       YES   NO 

3-1 If YES,   At what age: ___________  For how long: __________ years _________months 

    Reasons:  

4. Have you ever taken formal education in Korea?       YES   NO 

4-1 If YES,   Mark the level and duration of your attendance to the school. 

    Preschool K 1 2 3 4 5 6 7 8 9 10 11 12  

Undergraduate  1 2 3 4  Graduate ________ Other (    ) 

    In (country) ______________________________________ 

5. Have you studied Korean at other institutions in Korea?      YES  NO 

5-1  _______________________  At what age:___________ For how long:___________ 

5-2  _______________________ At what age:___________ For how long:___________ 

 

6. Have you studied Korean at other non-college institution in the US? 

6-1  Weekend Community School  At what age:___________ For how long:___________ 

6-2  High School     At what age:___________ For how long:___________ 

 

7. How often do the following people speak Korean to YOU?  

 

 

7-1 Friends      N/A 1  2  3  4  5   

7-2 Significant other/ Spouse N/A 1  2  3  4  5   

7-3 Grandparent(s)    N/A 1  2  3  4  5   

7-4 Mother      N/A 1  2  3  4  5   

7-5 Father      N/A 1  2  3  4  5   

7-6 Sibling(s)      N/A 1  2  3  4  5   

7-7 Relatives     N/A 1  2  3  4  5   

7-8 Others (    ) N/A  1  2  3  4  5   

1 
never 

2 3 4 5 
always 
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8. How often do YOU speak Korean to the following people?  

 

 

8-1 Friends      N/A 1  2  3  4  5   

8-2 Significant other/ Spouse N/A 1  2  3  4  5   

8-3 Grandparent(s)    N/A 1  2  3  4  5   

8-4 Mother      N/A 1  2  3  4  5   

8-5 Father      N/A 1  2  3  4  5   

8-6 Sibling(s)      N/A 1  2  3  4  5   

8-7 Relatives     N/A 1  2  3  4  5   

8-8 Others (    ) N/A  1  2  3  4  5     

 

9. How often do you learn/use or are you exposed to Korean through mass media?  

9-1 TV       N/A 1  2  3  4  5   

9-2 Movie      N/A 1  2  3  4  5   

9-3 Newspaper     N/A 1  2  3  4  5   

9-4 Music      N/A 1  2  3  4  5   

9-5 E-mail      N/A 1  2  3  4  5    

9-6 Other (     ) N/A 1  2  3  4  5   

 

10. What or who made you learn Korean most?  

 

11. What language skills of Korean do you want to improve and why? 

Listening    Speaking    Reading   Writing  

 

 

12. What are TWO things that you like to do most in Korean?  

(1)              

 

(2) 

 

Thank you very much for your participation! 

 

1 
never 

2 3 4 5 
always 


