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1. Introduction

Previous studies have shown that the pattern of fundamental 
frequency (henceforth, F0) varies depending on a variety of factors, 
such as biological properties, sociolinguistic dimensions (Grawnder 
& Winter, 2010; Loveday, 1981; Shin, 2005; Winter & Grawnder, 
2012 inter alia), and the language in which a person is speaking. 
Particularly with regard to the last factor, previous studies 
demonstrated contrasting results. In some research, it was found that 
F0 is determined by distinct features of each language (Andreeva et 
al., 2014; Graham, 2013; Lee, 2016; Shin & Lee, 2016), whereas 
other studies showed that the value of F0 varies depending on 
whether the person is speaking in his or her first language 
(henceforth, L1) or in his or her second language (henceforth, L2) 

(Busà & Urbani, 2011; Ullakonoja, 2007; Zimmerer et al., 2014). 
This study especially focused on the last factor, namely, the 
language in which a person is producing an utterance.

2. Literature Review

Most of the previous studies which deal with the effect of language 
on F0 analyzed mean F0 and F0 range. Some studies have shown 
that the use of F0 are related with the effect of L2, suggesting that 
mean F0 is higher for L2 production than for L1 production and that 
the F0 range produced by L2 speakers is narrower than the F0 range 
produced by native speakers. For example, according to Busà & 
Urbani (2011), mean F0 of English produced by Italian speakers 
was higher than that of English spoken by native speakers of 
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This study aims to examine whether the fundamental frequency (F0) varies depending on languages or distinguishes 
between L1 (first language) and L2 (second language) speech and whether the type of materials which vary in control of 
consonant voicing affects the use of F0—especially, mean F0. For this purpose, we compared productions of two languages 
produced by Korean L2 learners of English to those of Korean-English bilingual speakers. Twelve Korean L2 speakers of 
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sentences—balanced and unbalanced—once in English and once in Korean. Mean F0 of Korean was higher than that of 
English for both speaker groups, and the difference in the value of mean F0 between the Korean and English sentences was 
different depending on the type of materials that the participants read. With regard to F0 range, the L2 speakers had a larger 
F0 range in English than in Korean; however, the effect of language on F0 range was not statistically significant for the 
bilingual speakers. These results indicate that language-specific properties may affect the use of F0, in particular, mean F0.
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English for all sentence types: yes-no question, wh-question, 
statements and answers. In other words, the sentences were uttered 
with a higher mean F0 when the participants were speaking in their 
L2. They further showed that Italian speakers had a smaller F0 range 
than native English speakers when they spoke in English. Zimmerer 
et al. (2014) also found that both French and German native 
speakers produced a narrower F0 range for their respective L2 
utterances than for the utterances produced with their respective L1. 
They explained that speakers produced less native-like F0 range 
when speaking in their L2 because they were less confident and 
focused more on segmental features of words rather than 
suprasegmental features when they spoke in their L2. Ullakonoja 
(2007) also found that Finnish learners of Russian read Russian 
dialogues with a narrower F0 range than Russian native speakers 
did; she further proposed that L2 experience improved the use of F0 
range, so the pattern of F0 range became more native-like as the 
person had more experience in the language.

In contrast to the aforementioned studies which found the effect 
of L2 on F0 profile, Andreeva and her colleagues (2014) suggested 
that F0 range is characterized by languages. To be specific, in this 
study, they compared two Slavic languages (i.e. Bulgarian and 
Polish) with two Germanic languages (i.e. German and British 
English); speakers of these four languages read short passages in 
their respective native languages. As a result of examining F0 of 
each participant, Andreeva et al. (2014) found that speakers of 
Germanic languages produced less variable F0 than speakers of 
Slavic languages did. They concluded that their result supports the 
effect of language-specific features on the use of F0. Graham’s 
study (2013) also supported the effect of language difference on the 
use of F0 by comparing mean F0 and F0 range of Japanese 
sentences and English sentences which were produced by 
Japanese-American simultaneous bilingual speakers. This study 
found that the speakers uttered Japanese sentences with a 
significantly higher mean F0 and that they had a wider F0 range 
when they spoke in Japanese than when they spoke in English. 
Graham (2013) suggested that such results may have been brought 
about by the differences inherent in the two languages’ prosodic 
system rather than by other factors such as sociophonetic aspects.

Lee (2016) and Shin & Lee (2016) further examined the effect of 
proficiency on the use of F0 in order to investigate whether such 
vocal characteristics as mean F0 and F0 range are language-specific 
features or reflect L2-accented speech. To be specific, Lee (2016) 
included participants’ oral proficiency rated by native English 
speakers;  these native speakers listened to the English passage 
produced by the participants and rated the participants’ accuracy of 
pronunciation and their intonation and stress. These scores were 
used as a factor to examine correlation between proficiency and the 
use of F0. Shin & Lee (2016) measured participants’ English 
proficiency with a Michigan test (Upshur et al., 1972) and included 
these scores as a factor in their analysis. However, these studies 
found neither a correlation between proficiency and F0 profile nor 
an effect of proficiency on the use of F0, suggesting that the 
difference found on F0 use is due to the typological difference 
between Korean and English.

Interestingly, however, although both Lee (2016) and Shin & Lee 
(2016) compared Korean native speakers’ production of Korean 
sentences (their L1) to that of English sentences (their L2), the 
opposite patterns were observed between these two studies in terms 
of mean F0 and F0 range. While Lee (2016) found higher mean F0 

values in English (212.5 Hz for female; 115.86 Hz for male) than in 
Korean (210.12 Hz for female; 107.43 Hz for male), Shin & Lee 
(2016) found higher mean F0 in Korean (235 Hz for female; 134 Hz 
for male) than in English (222 Hz for female; 124 Hz for male). 
Regarding F0 range, while Lee (2016) showed a broader F0 range in 
English than in Korean, Shin & Lee (2016) found no difference in 
F0 range between Korean and English sentences.

These differences may have arisen from the type of materials that 
the authors utilized for their experiment. In case of Lee (2016), he 
created the stimuli such that the features of consonant voicing and 
length of utterances are controlled between Korean and English 
sentences. In contrast, in the study of Shin & Lee (2016), such a 
manipulation was not conducted for the stimuli. Considering that 
segmental features such as voicing of consonants affect F0 
(Gussenhoven, 2004), the control of materials in terms of these 
segmental compositions may indeed make a difference in the use of 
F0, because different languages have different consonant 
inventories. For example, while voiced and voiceless consonants are 
evenly present and phonemically distinctive in English, a majority 
of voiced consonants only appear allophonically in Korean (Kang, 
2003; Major & Faudree, 1996). When such difference between the 
two languages is considered, the stimuli which are controlled in 
terms of consonant voicing may not reflect the natural difference 
between the two languages. Thus, we utilized both controlled 
version and uncontrolled version of materials in the present study to 
see whether the difference in the materials caused the differences in 
the use of F0 between the two languages (see 3.2 for more 
information about materials).

Another contribution of the current study is that we compared 
production of L2 speakers to that of late bilingual speakers 
(hereafter, bilingual speakers). Most of the previous studies (except 
for Lee, 2016; Shin & Lee, 2016) only investigated one L2 group as 
compared to the native group, which made it hard to tease apart the 
effect of language proficiency on the use of F0 characteristics. For 
instance, in Busà & Urbani (2011), while they compared English 
spoken by Italian speakers and English spoken by native English 
speakers, they did not include comparison between Italian spoken 
by English speakers and Italian utterances produced by native Italian 
speakers. Admittedly, Lee (2016) and Shin & Lee (2016) solved this 
problem by taking L2 proficiency of the participants into 
consideration. However, bilingual speakers are assumed to have 
similar level of fluency in both languages, while L2 speakers are 
native speakers of only one language. In other words, there is a clear 
difference in the level of language dominance between the two 
speaker groups. As a result, we can directly examine whether the 
use of F0 is affected by L2 by comparing productions of bilingual 
speakers and those of L2 speakers. For this purpose, we compared 
Korean and English utterances produced by L2 speakers and the 
same utterances produced by bilingual speakers in order to examine 
the effect of the L2 on the use of F0, namely, mean F0 and F0 range.

The research questions for this study are as follow:

(1) Will cross-linguistic difference between Korean and English 
influence the use of F0?

(2) Will the different consonant inventories between Korean and 
English affect the use of F0?

(3) Will bilingual speakers also show similar difference as L2 
speakers?
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If the use of F0 is determined by the features which are inherent 
in each language, we predict that speakers of both groups will 
produce the Korean sentences with higher mean F0 values than the 
English sentences as Shin & Lee found (2016), because Korean has 
more voiceless consonants than English does. With respect to F0 
range, we predict that the range will be wider for the English 
sentences than for the Korean sentences regardless of the speaker 
groups, due to the prosodic property of English, i.e. stress-timed 
language. However, bilingual speakers’ F0 range for the English 
sentences will be wider than L2 speakers’ range for the same 
sentences, since bilinguals will be more fluent in English than L2 
speakers.

By contrast, if the pattern of F0 is characterized as a function of 
L2, based on the previous studies (Busà & Urbani, 2011; 
Ullakonoja, 2007; Zimmerer et al., 2014), we predict that Korean 
L2 learners will produce the English sentences with higher mean F0 
and narrower F0 range than bilingual speakers due to lack of 
confidence. We also predict that no group difference will be found 
for the Korean sentences.

3. Method

3.1. Participants
Two groups of speakers participated in this study: the first group 
was comprised of twelve Korean L2 learners of English (six 
females; mean age = 26, SD = 3), and members of the other group 
were twelve Korean-English bilingual speakers (six females; mean 
age = 26, SD = 4). Those in the first group were native speakers of 
Korean. In particular, as people who speak different dialects can 
have different F0 patterns, participants of the first group were 
limited to native speakers of Seoul dialect.

We also asked the participants to fill out a background 
questionnaire in order to confirm whether the subjects who were 
recruited as bilingual speakers can be categorized as such. 
Independent samples t-tests on Age of Acquisition (AOA) and 
Length of Residence (LOR) found a significant difference between 
the two groups (AOA: t (22) = 3.465, p < .01; LOR: t (22) = -6.763, 
p < .001). See <Table 1> for the details of the two groups.

In addition to the background questionnaire, a cloze test (Brown, 
1984) was conducted to further ensure that the two speaker groups 
have different levels of proficiency in English. For this test, the 
participants were provided with a passage where some of the words 
are missing, and they were required to fill in the missing words 
based on the contextual information. The mean score and standard 
deviation of this test are represented in <Table 1> below. The 
number in parenthesis indicates standard deviation of each value. 
Independent samples t-test on the cloze test scores also showed a 
significant difference between the two groups (t (22) = -2.866, p < 
.01).

Korean L2 
speakers of English Bilingual speakers

AOA 11 (4) 5 (4)

LOR 0 (1) 9 (4)

Cloze test score 31/50 (10) 41/50 (5)

Table 1. Results from language background questionnaire and cloze test

3.2. Materials
The stimuli used in the current study were comprised of two sets of 
22 sentences. For half of the participants of each group, the first set 
was composed of Korean sentences, and the second set consisted of 
English sentences. For the other half of the participants of each 
group, English sentences appeared in the first set, and Korean 
sentences in the second set. In each set, the first ten sentences were 
adopted from Lee (2016). The remaining twelve sentences were 
from Bent & Bradlow (2003).

Lee’s sentences were created with consideration for various 
segmental features, as segmental composition can have an influence 
on the value of F0 (Lee, 2016: 9). In other words, Lee constructed 
his experiment material in a way that the Korean sentences were 
similar with the English sentences in terms of such dimension as 
consonant voicing; as he was more concerned with control of 
segmental features than with the meaning of the sentences, some of 
his sentences have different meaning between Korean and English. 
For this reason, sentences from Lee (2016) are referred to as 
balanced material hereafter.

In case of sentences from Bent & Bradlow (2003), since these 
sentences were given only in English, we translated the given 
sentences into Korean. However, we did not take the factors that 
Lee controlled for his material into account in translation. For this 
reason, sentences from Bent & Bradlow (2003) are referred to as 
unbalanced material henceforth. In summary, we used both balanced 
material and unbalanced material in order to examine the effect of 
consonant voicing on mean F0. Some of the example sentences 
drawn from Lee (2016) and Bent & Bradlow (2003) are shown in 
<Table 2> below. See Appendix 1 and Appendix 2 for the entire 
material that the participants read during the experiment.

Lee Bent and Bradlow

Korean 누난 라멘 먹어.
 [nunan ɾamɛn məgə.]

아이들이 가방을 
떨어뜨렸다.

[aɪdɯɾi kabaŋɯl 
t’əɾət’ɯɾət’a]

English Nanny may cook ramen. The children dropped 
the bag.

Table 2. Examples from Lee (2016) and Bent & Bradlow (2003)

3.3. Procedure
Prior to reading the sentences of each set, the participants were 
asked to perform spontaneous speaking in each language. To be 
specific, before reading Korean sentences, we asked the subjects to 
describe what they did the day before recording in Korean. In case 
they read English sentences, they were required to describe the city 
where they grew up in English. These questions were included in 
order to ensure that the participants are prepared to speak in each 
language. Another purpose of including these questions was to help 
the participants to adapt themselves to the recording environment.

The subjects read aloud the two sets of aforementioned sentences 
with two repetitions. Thus, a total of 88 sentences were produced for 
each subject (44 sentences for each language). In order to block any 
confounding effect of language, we counterbalanced the order of 
language that the participants read: half of the participants of each 
speaker group read the English sentences first, and the other half 
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read the Korean sentences first. In addition, when participants read 
in Korean, the researcher who was in charge of recording gave 
instructions in Korean; when the participants read the English 
sentences, another researcher conducted recording and spoke in 
English. When participants misread any part of a sentence, they 
were asked to read the sentence again.

The recording was conducted with a ZOOM H6 recorder and a 
SHURE SM48 microphone in English Language Informatics 
Laboratory (ELI Lab) at Yonsei University. Each session lasted 
about 30 minutes. None of the participants reported that they had a 
hearing or speaking disorder.

3.4. Measurement
After the recording session was finished, we manually annotated the 
utterances by using Praat (Boersma & Weenink, 2016) and 
measured mean F0 and F0 range. To be specific, after recording all 
of the sentences, we labelled each utterance according to the 
numbers of the sentences. Later, Xu script (2013) was run: the script 
automatically divided each labelled utterance into ten points and 
calculated each point’s F0 value. For mean F0, the mean F0 values 
of each sentence were measured. For F0 range, first, we gained F0 
values of 10 time windows for each sentence, and then subtracted 
the minimum F0 value from the maximum F0 value of these ten F0 
values.

4. Results

Linear mixed-effect model was conducted in order to examine the 
effect of language (Korean and English), speaker group (L2 
speakers and Bilingual speakers), gender (Male and Female), and 
the type of material (Balanced and Unbalanced) on the acoustic 
measurements of mean F0 and F0 range. English, Bilingual 
speakers, Female, and Balanced were used as baseline category.

4.1. Mean F0
For mean F0, there were main effects of language (p < .001) and 
gender (p < .001). The main effect of language indicates that the 
Korean sentences were produced with higher mean F0 values (162.8 
Hz) than the English sentences (158.5 Hz). The main effect of 
gender suggests that the female participants produced the sentences 
with higher mean F0 values (207.5 Hz) than the male participants 
did (113.8 Hz). We also found a significant interaction between the 
type of material and the speaker group (p < .05).

In order to further understand this interaction, we conducted 
linear mixed effect model again for each speaker group. For the L2 
speakers, we found main effects of language (p < .001) and gender 
(p < .001). The main effect of language suggests that the L2 
speakers produced the Korean sentences with higher mean F0 (167 
Hz) than the English sentences (163.5 Hz). The effect of gender 
indicates that the female L2 speakers’ mean F0 for the sentences 
(210.5 Hz) was higher than the male L2 speakers’ mean F0 (120 
Hz). We also found a significant interaction between the language 
and the type of material (p < .05). This interaction indicates that the 
difference between mean F0 for the Korean sentences and mean F0 
for the English sentences was greater from the unbalanced material 
than from the balanced material.

The pattern for the bilingual speakers was similar to the pattern 
found from the L2 speakers; in other words, for the bilingual 

speakers, we also found main effects of language (p < .001) and 
gender (p < .001), along with an interaction between the language 
and the type of material used in the study (p < .001). The effect of 
language suggests that the bilingual speakers also produced the 
Korean sentences with higher mean F0 (158.5 Hz) than the English 
sentences (153.5 Hz). The main effect of gender indicates that the 
female bilingual speakers’ mean F0 (204.5 Hz) for the sentences 
was higher than the male bilingual speakers’s mean F0 (107.5 Hz). 
The interaction means that the difference of mean F0 between the 
Korean and English sentences was greater from the unbalanced 
material than from the balanced material.

<Table 3> and <Table 4> below represent summary of the results 
of linear mixed effect model for the L2 speakers and bilingual 
speakers, respectively. The tables report only the results that were 
found to be statistically significant. <Figure 1> and <Figure 2> 
represent mean F0 for the L2 speakers and bilingual speakers, 
respectively, where mean F0 for the balanced material is compared 
with mean F0 for the unbalanced material.

Variable Estimate SE df t-value p-value

(intercept) 208.87 11.2 24.11 < .001

Language_English 8.27 1017.7 4.42 < .001

Gender_Female -88.43 10.4 -7.35 < .001

Language_English:
Material_Balanced -4.30 1017.7 -1.96 < .05

Language_English:
Gender_Female -6.97 1017.8 -2.64 < .01

Table 3. Summary of the results of linear mixed effect model on mean F0 for 
the L2 speakers (SE=Standard Error; df=Degree of Freedom)

Variable Estimate SE df t-value p-value

(intercept) 200.21 12.9 40.66 < .001

Language_English 10.51 1017.8 6.31 < .001

Gender_Female -95.94 11.3 -14.25 < .001

Language_English:
Material_Balanced -8.63 1018 -4.20 < .001

Table 4. Summary of the results of linear mixed effect model on mean F0 for 
the bilingual speakers (SE=Standard Error; df=Degree of Freedom)

Figure 1. Mean F0 for the L2 speakers
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Figure 2. Mean F0 for the bilingual speakers

4.2. F0 range
Regarding F0 range, we found a main effect of gender (p < .001) 
and an interaction between the language and the type of material (p 
< .01). This result suggests that the female speakers produced the 
sentences with greater F0 range (103.8 Hz) than the male speakers 
did (54 Hz). <Table 5> below demonstrates summary of the results 
of linear mixed effect model on F0 range; the table reports only the 
statistically significant results.

Variable Estimate SE df t-value p-value

(intercept) 98.12 36.5 14.01 < .001

Gender_Female -57.54 26.7 -6.39 < .001

Language_English:
Material_Balanced -16.32 2055.7 -2.83 < .01

Table 5. Summary of the results of linear mixed effect model on F0 range 
(SE=Standard Error; df=Degree of Freedom)

In order to further examine the interaction between the language 
and the type of material, we stratified the data for each speaker 
group and conducted two linear mixed effect models. For the L2 
speakers, we found main effects of language (p < .05) and gender (p 
< .001). This result indicates that the L2 speakers produced the 
English sentences with greater F0 range (88.5 Hz) than the Korean 
sentences (81 Hz) and that the female L2 speakers’ F0 range (107 
Hz) was greater than the male L2 speakers’ F0 range (62.5 Hz).

In case of the bilingual speakers, we found a main effect of 
gender (p < .001), indicating that the female bilingual speakers’ F0 
range (100.5 Hz) was greater than the male bilingual speakers’ F0 
range (45.5 Hz). An interaction between the language and the type 
of material was also found for the bilingual speakers (p < .01). This 
finding implies that the difference in F0 range between Korean and 
English was greater from the unbalanced material than from the 
balanced material.

<Table 6> and <Table 7> below show summary of the results of 
linear mixed effect model on F0 range for the L2 speakers and 
bilingual speakers, respectively. These tables also report only the 
statistically significant results. <Figure 3> and <Figure 4> present 
F0 range for the L2 speakers and bilingual speakers, respectively.

Variable Estimate SE df t-value p-value

(intercept) 111.47 16.9 14.58 < .001

Language_English -8.71 1017.9 -2.21 < .05

Gender_Female -48.14 12.7 -4.81 < .001

Table 6. Summary of the results of linear mixed effect model on F0 range for 
the L2 speakers (SE=Standard Error; df=Degree of Freedom)

Variable Estimate SE df t-value p-value

(intercept) 98.12 22.5 15.44 < .001

Gender_Female -57.54 14.6 -7.30 < .001

Language_English:  
 Material_Balanced -16.32 1018 -2.88 < .01

Table 7. Summary of the results of linear mixed effect model on F0 range for 
the bilingual speakers (SE=Standard Error; df=Degree of Freedom)

Figure 3. F0 range for the L2 speakers

Figure 4. F0 range for the bilingual speakers

5. Discussion and Conclusion

In this paper, we aimed to examine whether the pattern of acoustic 
measurements such as mean F0 and F0 range varies depending on 
inherent features of each language or on the use of L2. The overall 
results demonstrated that the use of F0—in particular, mean 
F0—may be characterized by the properties inherent in each 
language.

To be specific, with respect to mean F0, we found higher mean 
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F0 values for the Korean sentences than for the English sentences. 
Moreover, when the analysis was run for each speaker group, both 
speaker groups were found to have significantly higher mean F0 
values in Korean than in English only from the unbalanced material. 
The general pattern of the current study (i.e. higher mean F0 values 
for the Korean sentences than for the English ones) and the 
interaction between the language and the type of material can be 
explained by the fact that Korean has more voiceless consonants 
than English does. To elaborate, one of the features which 
distinguish Korean from English is that a majority of consonants in 
Korean are voiceless (except for nasals, liquids, and lenis in an 
intervocalic position). Kang (2003) and Major & Faudree (1996) 
also demonstrated that voiced consonants are only allophonically 
present in the language system of Korean. In fact, in case of the 
unbalanced material, 47% of the consonants were voiceless 
consonants in the Korean sentences, while only 31% of the 
consonants were voiceless consonants in the English sentences. On 
the other hand, the number of voiceless consonants was similar 
between the two languages in the balanced material where the 
feature of consonant voicing was controlled; in this material, 26% of 
the consonants in the Korean sentences were voiceless consonants, 
and 30% of the consonants in the English sentences were voiceless 
consonants. The feature of consonant voicing is related with the 
value of F0 in that F0 is known to have a higher value after 
voiceless consonants than after voiced consonants (Gussenhoven, 
2004). When this cross-linguistic F0 pattern is taken into account, 
lack of control in terms of consonant voicing may have brought 
about a significantly higher mean F0 in Korean than in English, 
while such pattern was not observed in the balanced material. Thus, 
the present study proved that mean F0 may show language-specific 
features, contributing to the literature that different languages may 
have different mean F0 values (Andreeva et al., 2014; Graham, 
2013; Keating & Kuo, 2012; Lee, 2016; Shin & Lee, 2016).

With regard to F0 range, one of the patterns that we found was 
that the female speakers produced the sentences with greater F0 
range than the male participants, regardless of the language or 
speaker group. This finding can be explained from two aspects: 
physiological differences and the degree of emotional involvement 
during speaking. To begin with the relationship between 
physiological differences and the use of F0 range, the larger size of 
men’s laryngeal cavities than that of women’s leads to the use of 
narrower F0 range by men than by women (Shin & Lee, 2016; 
Stevens, 1998). In addition to the anatomical reason, another factor 
that leads to the use of greater F0 range by women is that women are 
more prone to establish interaction during communication, as Haan 
& van Heuven (1999) reported. The important finding from Haan & 
van Heuven (1999) is that women’s F0 range was wider than men’s 
range not only for various types of questions but also for declarative 
statements. Similarly, in the present study, the participants were 
asked to read the sentences naturally as well as correctly. When 
such previous study as Haan & van Heuven (1999) is considered, it 
is probable that the female participants had a greater degree of 
involvement than the male speakers did, which caused broader F0 
range from the female speakers. Therefore, as the female 
participants consistently used larger F0 range than the male 
participants regardless of the language in this study, this result 
corroborates Shin & Lee’s suggestion (2016) to control the gender 
of the speakers between the language groups in future studies.

In addition, when the linear mixed effect model was run for each 

speaker group, different patterns were observed between the L2 
speakers and the bilingual speakers for F0 range, showing neither 
the effect of language-specific features nor the effect of L2 on the 
use of F0 range. To be more specific, in case of the L2 speakers, 
they were found to produce greater F0 range when they spoke in 
English than when they spoke in Korean. By contrast, the bilingual 
speakers did not show such similar pattern as the L2 learners, as the 
effect of language on F0 range was not statistically significant for 
the bilingual speakers. As such, because the two speaker groups 
displayed the opposite patterns with each other, the results of the 
present study cannot be explained by the difference in prosodic 
system of the two languages, Korean and English. At the same time, 
the fact that the bilingual speakers’ F0 range for the English 
sentences was narrower than the L2 speakers’ range for the same 
sentences cannot be explained by the L2 effect on F0 range. As it 
was shown from the language background questionnaire and cloze 
test scores, those who were categorized as bilingual speakers in the 
current study were far more fluent in English than those who 
participated as L2 speakers. In addition, as the data of AOA showed, 
the bilingual speakers of the present study can be assumed to use 
English as their L1. For this reason, the pattern of the bilingual 
speakers cannot be explained by the L2 effect that F0 range 
becomes narrower for L2 production due to lack of confidence when 
speaking in L2.

In summary, for now, the question of whether F0 range is 
associated with language-specific features remains unanswered. The 
inconsistency between Lee (2016), Shin & Lee (2016), and the 
present study may arise from the fact that F0 range serves various 
functions. In fact, F0 range is expanded or compressed due to 
various reasons, e.g., to mark focus items (Flemming, 2008), to 
express emotion (Carlson et al., 1992; Pereira & Watson, 1998), and 
so on. This suggests that a variety of factors are simultaneously 
involved to determine the pattern of F0 range.

In order to further understand the relationship between F0 range 
and the effect of language-specific features, however, it will be 
necessary to examine languages from different language families in 
future studies. While some previous studies (e.g. Busà & Urbani, 
2011; Zimmerer et al., 2014) compared Indo-European languages 
(i.e. Italian and English, and French and German, respectively), the 
current study compared the languages which belong to different 
language families: Korean and English. People may react in a 
different way when they read languages of different language 
families. This discrepancy can justify why the Korean L2 speakers 
of English produced their L2 with greater F0 range than their L1 in 
the current study, in contrast to the previous studies which 
supported the effect of L2 on F0 range. Hence, the present study 
indicates a possibility that the L2 effect on F0 range may not be a 
universal tendency. More studies which compare languages from 
different language families should be conducted in order to confirm 
validity of this possibility.

In conclusion, the current study was able to add a piece of 
evidence that mean F0 can demonstrate language differences as we 
found that Korean was intrinsically produced with higher mean F0 
than English. However, in case of F0 range, the effect of 
language-specific properties was not clear in that different patterns 
were observed for the L2 speakers and for the bilingual speakers. 
Hence, future research needs to be conducted in order to find an 
answer to the remaining question.
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Appendix 1. Korean sentences provided to the participants

Appendix 2. English sentences provided to the participants

I. 어제 하루의 일과에 대해 말해주세요.
II. Korean sentences

1. 누난 라멘 먹어.
2. 머리 하러 간다.
3. 아이가 웃는대.
4. 매일 사이다 마셔.
5. 하네다에 내렸네.
6. 홈플러스 근처래.
7. 난 머리가 아프네.
8. 너무 어려서 몰라.
9. 연오네 서울우유 마셔.
10. 선미 이메일을 돼.
11. 아이들이 가방을 떨어뜨렸다.
12. 집 나갔던 개가 돌아왔다.
13. 마루가 깨끗해 보였다.
14. 그녀가 지갑을 찾았다.
15. 과일이 땅 위에 있다.
16. 엄마가 프라이팬을 샀다.
17. 그들은 찬 물로 씻었다.
18. 젊은이들이 춤을 추고 있다.
19. 버스가 일찍 떠났다.
20. 공이 매우 높게 튀고 있다.
21. 아빠가 빵 사는 것을 잊어버렸다.
22. 소녀가 그림책을 가지고 있다.

I. Describe the city where you grew up.
II.  English sentences

1. Nanny may cook ramen.
2. Mary has a tall can.
3. IKEA is in town.
4. Mary has a sun tan machine.
5. Hannibal was a general.
6. Please come to Omaha soon.
7. Minnie bashed that camera.
8. Norman was also naïve.
9. Anya sold the onion machine.
10. Tim sent me an email.
11. The children dropped the bag.
12. The dog came back.
13. The floor looked clean.
14. She found her purse.
15. The fruit is on the ground.
16. Mother got a saucepan.
17. They washed in cold water.
18. The young people are dancing.
19. The bus left early.
20. The ball is bouncing very high.
21. Father forgot the bread.
22. The girl has a picture book.




