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Despite the efforts of existing studies in the domain of L2 phonology to examine ESL
learners’ pronunciation development, little research has comprehensively demonstrated
ESL learners’ pronunciation improvement in academic immersion contexts. Similarly, few
studies have focused on learners’ proficiency levels linked to their developmental success.
The current exploratory study investigated the changes of learners’ pronunciation
constructs as a result of their ESL program. Seventy-five newly arrived ESL students
(25 in each proficiency; beginner, intermediate, and advanced) enrolled in an Intensive
English Program in the United States provided their speech responses (to the placement
and exit tests from the program). One hundred fifty speaking samples were linguistically
analyzed for the following suprasegmental features: fluency (speech rates and pauses) and
prosody (prominence and pitch range). Segmental features were analyzed by employing a
functional load approach with randomly selected 90 speech files. Findings revealed
different developmental patterns among phonological features and proficiency levels;
that is, the upper-level learners improved more in fluency and prominence than the lower-
level learners. Segmental changes were minimal, suggesting that both high functional and
low functional load sounds involve a complex process in learning. Overall findings provide
important implications for ESL curriculum planning and development: 1) intonation
acquisition can be difficult; 2) skill improvement differs by proficiency level; and 3) level-
specific curriculum may be needed.
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INTRODUCTION

Recent developments in the field of second language (L2) speech have instigated a shift of the
emphasis on intelligible speech over the unrealistic goal of sounding native-like (Derwing and
Munro, 2005; Field, 2005). Following this trend, instead of a complete absence of a foreign accent,
second language (L2) English speakers are encouraged to strive for clear and intelligible speech.
Previous research on L2 speech has identified that functional load–based segmental deviations can
predict speaker intelligibility (Kang et al., 2020) or distinguish proficiency levels (Kang and Moran,
2014). Other studies have demonstrated that suprasegmental features, including fluency,
prominence, and intonation, have an even larger role in promoting L2 speakers’ intelligibility
and comprehensibility in oral communication (Derwing and Rossiter, 2003; Pickering, 2004; Kang
et al., 2010).

At the same time, study abroad (SA) experiences or immersion (IM) contexts, especially
combined with instruction, are known to be beneficial for L2 learners’ pronunciation
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development (Stevens, 2002; Lord, 2010). However, this
development can happen differently depending on certain
learner factors. In a series of longitudinal studies with
Mandarin and Slavic ESL learners in Canada, Derwing and
colleagues investigated the development of comprehensibility,
fluency, and accentedness of L2 speakers as well as the
relationship between L1 and L2 fluency (Derwing et al., 2006;
Derwing et al., 2008; Derwing et al., 2009). The studies
demonstrated differences in the improvement of these L2
pronunciation features between the two groups, emphasizing
the role of motivational, cultural, and interactional factors in
L2 pronunciation development in immersion (Derwing and
Munro, 2013).

Such individual differences can also predict learners’ success in
developing linguistic competence as a result of L2 immersion. For
example, after studying abroad, advanced learners brought more
formulaic expressions to communicative contexts whereas
beginners attended primarily to meaning (Lafford, 2004).
Segalowitz and Freed (2004) found that among Spanish L2
learners, an initial threshold level of basic word recognition
and lexical access processing abilities was necessary for a
significant oral proficiency development in the immersion
context. In their study, the most important gains that learners
of Spanish made abroad were in the domain of speech fluency.

Regardless of the empirical evidence about the benefits of
immersion experience in language development, however, few
studies have comprehensively demonstrated L2 learners’
pronunciation improvement, particularly with a focus on their
ESL immersion experience through a functional load approach.
Similarly, how learners’ proficiency is linked to their
developmental success in L2 pronunciation has been largely
unknown. The present study explores the effects of ESL
immersion on learners’ pronunciation improvement across
different levels of learners’ proficiency. The results of the study
shed light on pronunciation development of L2 English learners
and offer important implications for curriculum design of ESL
immersion programs.

REVIEW OF LITERATURE

ESL Immersion and Learners’ L2
Proficiency
When discussing linguistic gains in an immersion environment, it
is important to understand what immersion entails. Freed et al.
(2004) defined immersion as a combination of classroom-based
learning with expected outside activities in the at home
environment. In an ESL context, immersion is most
commonly associated with Intensive English Programs (IEP)
at universities. Such programs are different in their duration
and are typically designed for learners from various proficiency
levels. Beyond IEP classrooms, immersion often includes
opportunities for interaction with the native speech
community and out-of-class activities.

In light of IEP, research has been focused on identifying the
most favorable period in learners’ L2 development when they can
gain the most from immersion, bringing forward the idea of

“proficiency threshold.” Despite the general consensus about the
benefits of immersion, there is little agreement in the existing
literature on the most beneficial time for a language learner to
immerse in the target language. Attempts have been made to
determine the optimal point in learners’ proficiency to be
immersed for it to result in noticeable L2 development. For
example, Kang and Ghanem, (2016) found with the help of a
nation-wide self-report survey that the intermediate level was
somewhat more beneficial than other levels for immersion
programs. Other researchers (e.g., Brecht et al., 1995;
Martinsen, 2008; Collentine, 2009; Mun ̃oz and Llanes, 2014)
argued that beginning-level language learners demonstrate the
greatest amount of improvement in oral and aural
communication skills as a result of ESL immersion. In
contrast, others (e.g., Davidson, 2010) called for more studies
to focus on advanced-level learners to validate the current
findings.

Notwithstanding the research discrepancies, low-level
proficiency learners seem to benefit from immersion contexts.
As Martinsen, (2008) pointed out, true beginners are likely to be
slower to progress than learners with at least some experience
with the target language indicating “there may be a minimal level
of proficiency at which learning abroad is optimal” (p. 506).
Additionally, for students’ oral abilities to improve, learners need
at least a basic level of word recognition and processing abilities
(Segalowitz and Freed, 2004). When discussing the proficiency
threshold in the context of ESL immersion, however, learners’
linguistic competence is indeed a complex construct (Collentine,
2009). How learners’ proficiency levels relate to their learning
gains in the immersion context needs further validation.

L2 Pronunciation Improvement in the
Immersion Context
Pronunciation in an L2 is commonly operationalized as “aspects
of oral production of language, including segments, prosody,
voice quality, and rate” (Derwing and Munro, 2015, p. 5).
However, as Derwing and Munro (2015) note, in interactional
situations, pronunciation encompasses broader dimensions of
communication that include accentedness, or particular patterns
of pronunciation that distinguish members of speech
communities; comprehensibility, or the amount of effort with
which a listener understands L2 speech; and intelligibility, or the
degree to which a message is received as intended by a listener.
Another speech dimension related to pronunciation is fluency, or
the rate and degree of fluidity of speech, indicated by the absence
of pauses or other disfluency markers.

In ESL immersion contexts, L2 pronunciation has received
relatively consistent attention in the field of SLA. Overall findings
point out that advances in pronunciation over time are a slow or
unchanging process (Avello, 2010; Pérez-Vidal et al., 2011).
Trofimovich and Baker (2006) examined the changes in
English learners’ speech rate as a result of their U.S.
immersion experience over different time periods (i.e., three
months, three years, and ten months) and showed that there
was no significant difference in the speech rate among the
learners. Despite the length of residency in the U.S., speech
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rate did not necessarily change for those learners. In fact, the
authors suggested that certain suprasegmental features, including
speech rate and tonal peaks, may never be learned to a native-like
proficiency (Trofimovich and Baker, 2006).

More recently, Højen (2019) examined effects of short-term
immersion (3–10 months) on adult L2 English pronunciation. In
the study, native English speakers evaluated the accentedness in
speech samples from three experimental groups: a native Danish
au pair group with experience living in England, a native Danish
control group with no such experience, and a native English
reference group. For the experience group, speech samples were
recorded twice, before and after the immersion. The results of the
study revealed significant improvements when compared before
and after the immersion with a great degree of variation.
Interestingly, the pronunciation score for the immersion group
was significantly correlated with the length of residence in
England (r � 0.61) suggesting that an immersion of at least
five months is needed for noticeable improvement in L2
pronunciation. More longitudinal research can confirm such
developmental patterns.

Pronunciation improvement over time in an ESL immersion
context can be confounded by learners’ first language (L1)
background, even though learners’ L1 is not the primary focus
of the current study. In a longitudinal study over ten months,
Derwing et al. (2006) evaluated the progress in Slavic and Chinese
Canadian immigrants’ accent and fluency over a period of 10
months. Both groups only showed a small improvement in
accentedness over time, but the two L1 groups had different
results in terms of fluency. The Slavic learners demonstrated
significant improvement in fluency, while the Mandarin group
did not. Considering these same L1 groups over a two-year
period, Derwing et al. (2008) found similar results in their
later research. In a more recent study, Derwing and Munro
(2013) examined the extent to which the same two groups of
learners continued to make progress in the development of oral
English skills after finishing their formal ESL training. Similarly to
earlier findings, Slavic speakers improved comprehensibility and
fluency using English outside of the classroom context while
Mandarin speakers showed much less improvement. The authors
proposed that MacIntyre’s (2007) Willingness To Communicate
framework could account for the differences underlying the
performance of the two groups including ties to the L1
community, reluctance to initiate conversations, and lack of
opportunities to interact in English.

While there is developmental variation among different L1
groups, fluency certainly seems to benefit the most in an
immersion context (Freed et al., 2004; Segalowitz and Freed,
2004). Towell (2002) further added that the initial fluency of the
learners determined learners’ fluency gains; in other words,
fluency improved most significantly at the lower levels than at
the higher levels. Overall, it seems essential to systematically
determine what pronunciation properties underlying
comprehensibility, intelligibility, accentedness, and fluency of
L2 speech are actually changeable or learnable over time
especially in such an immersion context and to what extent
these properties may improve as a result of immersion.

Functional Load-Based Segmental
Features in L2 Pronunciation
Segmental analyses of pronunciation often involve an
examination of deviations from the native baseline or
substitution of sounds in L2 speech (e.g., fun spoken like fan,
Isaacs and Trofimovich, 2012). Other studies (e.g., Kang and
Moran, 2014) have categorized the segmental deviations in terms
of their relative weight in predicting listeners’ judgments. Not all
segmental deviations can have equal effects on listeners’
understanding (see also Fayer and Krasinski, 1987) and a
more “nuanced approach” is needed (Isaacs and Trofimovich,
2012).

An effort that has been made to categorize segmental
deviations is the Functional Load (FL) theory (Catford, 1987;
Brown, 1991). Munro and Derwing (2006) further explain that
segmental pairs (e.g., pet vs. bet or dis vs. this) are ranked based
on factors including the probability that individual members of
the minimal pair are valid, the frequency of the minimal pair, and
the position of the segmental within a word. Thus, if an L2
speaker substitutes ‘them’ for ‘dem’, it is unlikely that their
comprehensibility is severely affected in a negative way. In
contrast, the/d/-/p/contrast has a high functional load in
English meaning (e.g., day–pay). Munro and Derwing (2006)
demonstrated that high FL divergences had larger effects on
listeners’ perceptions of accentedness and comprehensibility of
L2 speech than low FL deviations thus providing preliminary
support for the theory.

In an L2 assessment study, Kang and Moran (2014) classified
segmental deviations according to their FL to determine their
effect on oral assessment across four proficiency levels (B1–C2).
The analysis of vowel and consonant substitution divergences
through the FL approach detected a significant difference across
proficiency levels in the high FL deviations. That is, with an
increase in learners’ proficiency, the amount of high FL deviations
dropped significantly. However, changes in low FL deviations
were not noticeable across levels.

In a recent study, Suzukida and Saito (2019) re-examined the
FL approach to evaluating the effect of segmental divergences on
L2 comprehensibility in two experiments with learners in EFL
and immersion settings. In the first experiment, the speech of
Japanese learners of English in EFL settings was assessed in terms
of perceived comprehensibility by L1 English raters. The second
experiment was slightly different with the speakers being
Japanese learners of English with immersion experience. Their
findings also showed that only high FL consonant substitutions
negatively affected native listeners’ comprehensibility judgments
in both experiments significantly. Importantly, high FL
consonant substitutions impeded raters’ comprehensibility
regardless of task conditions. Kang et al., 2020 recent study
also confirmed that divergences in high FL vowels and
consonants strongly predicted listener comprehension and
intelligibility scores.

It is evident that FL-based segmental pronunciation features
play a critical role in listener judgments and perceptions of L2
speech. However, while some studies analyzed the differences in
FL deviations in speech of L2 learners from different proficiencies
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(e.g., Kang and Moran, 2014), there have been only a few studies
that investigated the development of segmental features over
time. In particular, Kang et al., 2021 (in press) recent study
examined how EFL learners developed their speaking skills by
analyzing fifty-two EFL learners’ IELTS spoken responses over
the period of three months. The study comprehensively analyzed
segmental and suprasegmental pronunciation features but did
not find significant improvements in segmentals. The authors
called for further research.

Suprasegmental Features of L2
Pronunciation
An increasing number of studies have addressed the importance
of suprasegmentals, such as fluency, stress, and intonation, in
listeners’ judgments of accentedness and comprehensibility of L2
speakers (Munro and Derwing, 2001; Isaacs, 2008; Kang et al.,
2010). Research indicates that fluency, characterized by the
speaking rate, number and length of pauses, and repair
fluency, is linked to listeners’ comprehension of speech and
the overall evaluation of speakers’ oral proficiency (Derwing
et al., 2004; Tavakoli and Skehan, 2005; Iwashita et al., 2008).
With regard to accentedness, Trofimovich and Baker (2006)
indicated that accentedness ratings given by L1 English
speakers to Korean learners of English were higher when the
L2 speech was faster. In fact, several studies have suggested
certain speaking rate thresholds, which make the perception of
L2 speech more comprehensible and less accented (Isaacs, 2008;
Munro and Derwing, 2001). Kang et al. (2020) recently reported
that temporal fluency measures predicted listener comprehension
and intelligibility scores. Other studies showed that pause
frequency and duration affected accentedness and
comprehensibility ratings (Trofimovich and Baker, 2006; Kang
et al., 2010).

Other suprasegmental features that have been found especially
indicative of L2 pronunciation development include nuclear
stress and pitch range. It has been established that placing
incorrect sentence stress or emphasizing every word in a run,
regardless of its function or importance to the communicative
purpose, can negatively affect listeners’ comprehension (Juffs,
1990; Wennerstrom, 2000; Field, 2005). Similarly, pitch range
that is too narrow can considerably diminish L1 listeners’
comprehension of L2 speech (Pickering, 2001) and cause
misunderstandings (Kang, 2012). Moreover, in conjunction
with accentedness ratings and suprasegmentals, Kang (2010)
found that pitch range alone explained 24% of the variance in
accentedness ratings, with narrow pitch range being associated
with stronger accents. Thus, the particular suprasegmental
features that were measured in this study (fluency, stress, and
pitch range) reflect previous research that has systematically
shown the importance of these features for the perceptions of
L2 speech accentedness and comprehensibility making them
crucial in L2 pronunciation.

Similar to that of segmental research, however, the
development of suprasegmental features has rarely been
studied, especially from a longitudinal perspective. Kang et al.,
2021 (in press) demonstrated EFL learners’ fluency and

intonation changes over 12 weeks, but their findings are very
limited. Generally, research that has comprehensively examined
the production of both segmental and suprasegmental features,
especially pertaining to their development over time, is scarce. In
addition, little is known about the way learners at different
proficiency levels develop pronunciation skills in an
immersion context. In an attempt to fill these gaps, the
present exploratory study systematically examines the interplay
of proficiency and immersion on the changes in L2 learners’ FL-
based segmental and suprasegmental pronunciation. The present
study addresses the following research question:

To what extent does ESL learners’ pronunciation
develop as a result of one-semester long ESL
immersion across the proficiency levels?

1) In terms of functional load-based segmentals in terms of
suprasegmentals (fluency, pitch, sentence stress).

METHODS

Participants
The study recruited seventy-five ESL students enrolled in
listening and speaking courses in an Intensive English
Program (IEP) at a southwestern university in the
United States. There were 25 participants from each of the
three proficiency levels in the program: beginning,
intermediate, and advanced. These proficiency levels were
determined through an in-house placement test, which
mimicked the standardized iBT TOEFL test of English
proficiency. Level 1, or beginner, corresponds to scores below
15 of the TOEFL iBT; Level 3, intermediate, corresponds to scores
between 32–44; and Level 5, upper-intermediate, corresponds to
scores between 57–69. The first language of 59 speakers was
Arabic while the remaining 16 participants were native speakers
of Chinese. Most of them (90% of the participants) just arrived in
the U.S. and started the IEP program for the first time while the
remaining 10% arrived slightly earlier (1–2 weeks).

Speaking Tasks and Collection of Speech
Samples
There were two stages of speech sample collection. The first
collection of the samples took place during the first week of
classes (pre-immersion) as a placement test to determine the
appropriate level for the learners in the IEP listening and speaking
class. The second speech sample collection happened during week
15 (post-immersion) when the learners completed an exit test to
demonstrate that they successfully finished the course and were
ready to move up to the next level in the program or graduate
from the IEP.

During both times of the speech collection, the participants
completed the same speaking task. The task consisted of an oral
prompt that asked the participants to speak on the following
topic: Some students prefer university in their home country,
while others prefer studying abroad. What do you prefer? Give
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reasons and examples to support your opinion. The task was
designed to elicit monologic speech samples from the speakers.
While presenting the same task to the participants before and
after the immersion could present a potential risk of task
familiarity effect, the importance of increased comparability of
the speech samples outweighed this concern. Each participant
was permitted to ask questions regarding the content of the
prompt and any unknown vocabulary and given 1.5 min to
prepare their response. The participants were then advised to
speak for about 1–2 min on the topic and were recorded the entire
time. The final dataset included pre- and post-immersion speech
samples from the 75 participants. There were a total of 150 speech
files varying from 30 s to 2 min each; that is, each participant
contributed two sound files to the dataset. Table 1 below presents
the summary of the descriptive statistics (M and SD) of the speech
samples before and after the immersion.

Speech Analysis
To analyze the development patterns of the pronunciation of
segmentals and suprasegmentals in the speech samples, the 150
sound files were first transcribed by three trained coders. Next, FL
deviations in a randomly sampled subset of 90 sound files were
analyzed, calculated, and averaged per minute. It was deemed
appropriate to subsample the files for the FL analysis as this
process required a much more meticulous examination of the
speech samples; thus, the difference in the sample size between
segmental and suprasegmental analyses happened due to the
labor intensiveness of speech analysis involved in different types
of speech features. This subset consisted of 45 speech samples
collected before the immersion and 45 speech samples collected

after the immersion produced by the same speakers (15 speech
samples per proficiency level in both cases). The FL deviations
were categorized into two groups: high FL divergences and low FL
consonant deviations (Catford, 1987; Kang et al., 2020).
Following Munro and Derwing (2006) and Kang and Moran
(2014), we considered the substitutions that ranked between 51
and 100% in Catford’s framework as high FL divergences, and
those below were regarded as low. To identify these deviations,
the coders listened and transcribed the speech files noting all the
instances when a speaker’s pronunciation deviated from Standard
American English (SAE). The coders then used Catford’s FL
framework to assign a functional load value (percentage) to the
deviations. Additionally, we analyzed the suprasegmental
measures for all of the 150 speech samples.

The complete list of measures is presented in Table 2. The
specific segmental measures selected for the pronunciation analysis
have been found to differ distinctively across proficiency levels (e.g.,
Kang and Moran, 2014). The suprasegmental measures chosen for
this analysis are also grounded in the aforementioned previous
research that emphasized their weight for comprehensibility and
accentedness judgments of L2 speech and for L2 pronunciation
overall (e.g., Pickering, 2001; Kang, 2010; Kang et al., 2010). In
accordance with Kang (2010), the runs in the speech samples were
operationalized as stretches of undisturbed speech delimited by
pauses of 0.1 or longer assuming that this pause cut-off would be
meaningful in L2 speech.

To prepare the speech samples for analysis, they were
converted into. wav format with the help of Audacity, a free
audio software (Audacity Team, 2020) and transcribed using
standard conventions. Then, three trained coders analyzed the

TABLE 1 | Summary of speakers response length before and after the immersion.

Pre-immersion (time 1) Post-immersion (time 2)

Beginner Intermediate Advanced Beginner Intermediate Advanced

N 25 25 25 25 25 25
M (sec) 45.68 63.25 88.83 58.68 62.02 79.80
SD 21.12 13.74 18.29 18.05 12.12 24.62

TABLE 2 | Pronunciation feature analysis and measures.

Categories Feature Description

Segmental
measures

High FL substitutions This measure calculates the number of high functional load consonant and vowel substitutions in word initial,
word medial, or word final positions. e.g., “day”–“bay”; “cat”–“cot”

Low FL substitutions This measure calculated the number of low functional load consonant and vowel substitutions in word initial,
word medial, or word final positions. e.g., “this”–“zis”; “walking”–“wolking”

Fluency measures Syllables per second This is a measure of the mean number of syllables produced per second, calculated as the total number of
syllables divided by the total length of the speech sample

Number of silent pauses per second This measure is the number of silent pauses per second, calculated as the total number of pauses (over 0.1 s)
divided by the total length of the speech sample.

Number of hesitation markers per
second

This measure is calculated as the total number of filled pauses divided by the total length of the speech
sample. Filled pauses include hesitation markers or fillers such as uh or um but do not include repetitions,
restarts, or repairs.

Stress Measure Space This measure calculates the proportion of prominent words to the total number of words.
Intonation measure Overall pitch range This measure calculates the pitch range of the sample based on the F0 minimum and maximum frequency

point on all prominent syllables within the speech sample.
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FL-based deviations in the samples. The coders were unaware of
the proficiency levels of the speakers or any other identifying
information. One of the coders calculated inter-coder reliability
post hoc by re-analyzing 10% of the speech and reaching over 85%
agreement with each coder. All remaining differences were later
discussed and resolved reaching 100% agreement among the raters.
As for the suprasegmental features, Praat (Boersma and Weenink,
2020) was used to conduct temporal and acoustic analyses.
Spectrograms with extracted pitch contours were used to
identify the prominent syllables in runs and consequently
measure the pitch on prominent syllables as well as the length
and number of silent and filed pauses. Two coders performed
analysis of the suprasegmental features after reaching an agreement
of 90% or higher on a subset of data for all variables.

Statistical Analysis
The main research question in the present study addressed the
change in FL-based segmental and suprasegmental pronunciation
features of beginner, intermediate, and advanced ESL learners as a
result of one semester-long immersion. To answer this research
question, seven linear mixed effect models (LMEM) were
performed with each of the seven pronunciation features in
Table 1 as dependent variables and proficiency and time pre-/
post-immersion as independent variables. The three pre-
determined proficiency levels in the study and the time of speech
sample collection (Time 1 and Time 2) were entered as fixed factors.
Participants and their L1 backgrounds were entered as the random
factors. Linearmixed effectsmodelingwas considered appropriate for
the current analysis since it allowed to investigate the effects of
immersion, proficiency, and their interaction on pronunciation
features while controlling for the participant and L1 (Arabic and
Chinese) background factors. All statistical procedures in the study
were completed with the help of R (ver. 4.0.2), a free statistical
environment (RCore Team, 2020). Before fitting themodels onto the
data, seven scatterplots were created to examine the data for violations
of normality, linearity, and homoscedasticity. After winsorization of
the outliers, the data met the assumptions.

RESULTS

The goal of the present study was to examine the change in
segmental and suprasegmental features in speech of beginner,
intermediate, and advanced English learners as a result of ESL
immersion. The following section provides a detailed description of
the results of the mixed effects models fitted on the data using one
dependent variable at a time. First, the results of the segmental
analysis are given with regards to the high and low FL deviations in
the speech samples. Both types of FL deviations each included
consonant and vowel substitutions. Then, we present the analysis
summary of the five suprasegmental features that represented
fluency (speaking rate, silent pauses, and filled pauses), stress
(space), and intonation (pitch range) in our study.

Development of FL-Based Segmentals
The first two LMEMs fitted on the data focused on High and Low
FL substitutions in the speech samples. Importantly, to address

the development of FL-based segmentals, high FL vowels and
consonants were merged as well as low FL vowels and consonants.
While we initially attempted to analyze them separately, the
analysis revealed similar deviation patterns among the high FL
vowels and consonants and low FL vowels and consonants. To
allow for a more robust sample, the categories were combined into
two groups: high FL substitutions (vowels and consonants) and low
FL substitutions (vowels and consonants). We paid particular
attention to these deviation types in our analysis being guided
by previous research findings about the effect of high FL deviations
on listeners’ perceptions and learners’ oral performances (e.g.,
Munro and Derwing, 2006; Kang and Moran, 2014).

The descriptive statistics for the segmental features are given
in Table 3. The table summarizes the means, standard deviations,
and 95% confidence intervals of high and low FL deviations
before and after immersion for each of the three proficiency levels
in the study. Figure 1 provides an additional visual representation
of the distributions of these features. Note that the plot represents
the distribution of High and Low FL deviations for each
proficiency level before and after the immersion. The boxes in
the middle of the figure represent the interquartile range, the dark
line in the middle of each box is the median, and the blue dot is
the mean. The outliers are indicated by the gray circles outside of
the overall range.

High and Low FL Deviations
As can be seen in Figure 1 and Table 3, intermediate students
improved by reducing the amount of high FL consonant and
vowel deviations; in contrast, beginning and advanced learners
demonstrated a higher amount of such deviations in their speech
samples after the ESL immersion. It is noteworthy that the
intermediate group had the largest amount of high FL
substitutions of the three groups in the pre-test, while beginners
displayed the highest number of substitutions in the post-test. The
advanced learners had fewer high FL deviations in the pre-test than
the intermediate group; however, their scores were almost equal in
the post-test. Comparing both types of deviations for each
proficiency group, the general patterns revealed differences in
the distribution of high and low FL divergences in the pre- and
post-test conditions. Figure 1 shows that while beginners
improved on the low FL substitutions, their production of high
FL deviations increased. In contrast, intermediate learners
demonstrated an opposite trend increasing low FL but reducing
high FL divergences after immersion. The advanced group did not
seem to show prominent changes in FL substitutions. None of the
differences were significantly different as indicated by the 95% CIs
overlapping bymore than half inTable 3 (see Cumming, 2009 for a
detailed discussion). The only marginally significant result
emerged for the beginner group in the amount of high FL
deviations, t � 1.97, p � 0.51.

After fitting the linearmixed effectsmodel on the data to examine
high FL errors, the summary F-statistic obtained for the model was
not significant F (5,84) � 0.473, p � 0.79. No significant interaction
between the two fixed effects (Time and Proficiency) was observed, F
(2,42) � 1.69, p � 0.19 indicating that the immersion did not
necessarily improve the participants’ pronunciation of FL-based
segmental features across proficiency levels with regard to high
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functional load divergences. The main effects of Proficiency and
Time (pre/post) were not significant (p � 0.83), meaning that neither
the high FL-based segmental changes happened significantly over 15
weeks, nor did proficiency make a difference. Overall, the fixed
effects of Proficiency and Immersion, together with the random
effects, explained close to 57% of the variance in High FL
substitutions (conditional R2 � 0.569). However, the fixed factors
by themselves accounted for only 2% of the variance (marginal R2 �
0.022) suggesting that the majority of variance was explained by
participant factors and their L1s. To calculate the relative variance
explained by the random factors, we transformed the variance values
into proportions. The random idiosyncrasies of participants
explained additional 42.5% of the variance; however, only 14% of
variance was explained by the two L1s in the sample. No post hoc

analysis was performed because neither interaction effect nor main
effect was significant in this model.

Another similar LMEMwas computed to examine the effect of
proficiency and immersion on the production of low functional
load substitutions. The results summarized in Table 3 above
showed that the average number of low FL substitutions did not
change noticeably for each group. Although the standard
deviation in each group was quite large, on average, the
beginner and advanced learners made fewer deviations of this
nature in the post-immersion speech collection, and the
intermediate group made low FL substitutions more frequently
after the immersion. Similarly to high FL substitutions, the model
did not reveal a significant interaction between the two fixed
factors of proficiency and immersion, F (2,42) � 0.46, p � 0.63.

FIGURE 1 | Summary of results for segmental deviations per proficiency group before and after immersion.

TABLE 3 | Summary of high and low functional load deviations for each proficiency group pre- and post-immersion.

High FL deviations

Beginner Intermediate Advanced

M SD 95% CI M SD 95% CI M SD 95% CI

U L U L U L

Pre-immersion 3.37 2.26 2.23 4.51 4.57 3.72 2.69 6.45 3.55 1.97 2.55 4.55
Post-immersion 4.37 2.54 3.08 5.66 3.64 2.22 2.52 4.76 3.81 4.20 1.68 5.94

Low FL deviations

Beginner Intermediate Advanced

M SD 95% CI M SD 95% CI M SD 95% CI

U L U L U L

Pre-immersion 5.48 4.08 3.42 7.54 4.21 2.75 2.82 5.60 4.80 2.86 3.35 6.25
Post-immersion 4.55 3.25 2.91 6.19 4.80 4.50 2.52 7.08 4.60 4.34 2.40 6.80

CI � confidence interval, U � upper 95% CI, L � lower 95% CI.
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No significant main effects of time (pre/post), F (1,42) � 0.8834,
p � 0.35, or Proficiency, F (2,42) � 0.10, p � 0.90 were detected
either. Overall, this LMEM accounted for 72% of variance in
the dependent variable (conditional R2 � 0.718), although the
fixed effects are responsible for only 1% of this variance (marginal
R2 � 0.009). The random participant factors explained over
70% of the variance. There was a small percentage of variance
(3.2%) accounted for by participants’ L1.

As stated earlier, additional LMEManalysis was done separately
for high FL vowels and consonants as well as for low FL vowels and
consonants. The emerged trends were similar to the main analysis
presented here with none of the models being significant (F (5,84)
� 1.574, p � 0.176 for high FL vowel deviations, F (5,84) � 0.229,
p � 0.949 for low FL vowel deviations, F (5,84) � 0.849, p � 0.519
for high FL consonant deviations, and F (5,84) � 1.265, p � 0.287
for low FL consonant deviations).

TABLE 4 | Summary of speaking rate for each proficiency group pre- and post-immersion.

Speaking rate (syllables per second)

Beginner Intermediate Advanced

M SD 95% CI M SD 95% CI M SD 95% CI

U L U L U L

Pre-immersion 2.16 0.50 1.96 2.36 2.35 0.53 2.14 2.56 2.50 0.37 2.35 2.65
Post-immersion 1.96 0.36 1.82 2.10 2.48 0.45 2.30 4.66 2.81 0.35 2.67 2.95

CI � confidence interval, U � upper 95% CI, L � lower 95% CI.

TABLE 5 | Summary of silent and filled pauses across proficiency levels pre- and post-immersion.

Beginner Intermediate Advanced

M SD 95% CI M SD 95% CI M SD 95% CI

U L U L U L

Silent pauses
Pre-immersion 0.39 0.10 0.35 0.43 0.51 0.11 0.47 0.55 0.45 0.09 0.42 0.49
Post-immersion 0.46 0.09 0.43 0.49 0.49 0.08 0.46 0.52 0.47 0.12 0.42 0.52

Filled pauses
Pre-immersion 0.24 0.13 0.19 0.29 0.19 0.09 0.16 0.23 0.20 0.11 0.16 0.24
Post-immersion 0.15 0.10 0.11 0.19 0.24 0.11 0.20 0.28 0.26 0.15 0.20 0.32

CI � confidence interval, U � upper 95% CI, L � lower 95% CI.

FIGURE 2 | Summary of results for silent and filled pauses for each proficiency group before and after immersion.
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Development of Suprasegmentals
The next five LMEM tested the effect of immersion on the
development of suprasegmental features of pronunciation,
namely, frequency measured by the speaking rate and the
number of silent and filled pauses, stress measured by
space, and intonation measured by pitch range. As stated
earlier, the complete dataset of 150 speech files was used in
building the five models. Tables 4, 5 as well as Figure 2 present
the summaries of descriptive statistics for the three fluency
measures.

Syllables per Second
The summary of descriptive statistics for the speaking rate in
Table 4 indicates that the intermediate and advanced learners
showed improvement in the speaking rate in the post-
immersion speech collection whereas the beginners were
slower. There is also a clear difference between the
proficiency levels and their respective average speaking rate
with beginners being the slowest and the advanced learners
being the fastest.

The LMEM with speaking rate as a dependent variable was
significant, as indicated by the summary statistic, F (5,150) �
12.47, p < 0.01. Moreover, the interaction between proficiency
and time of testing (pre- and post-immersion) was also
significant, F (2,75) � 8.54, p < 0.01. In order to find out
which proficiency groups significantly improved this aspect of
fluency after immersion, post hoc pairwise comparisons using
Tukey HSD were calculated. The results revealed that
advanced learners were significantly faster after immersion
than before, t � 3.49, p < 0.01. This result revealed Cohen’s d �
0.86, which is considered a medium to large effect based on
meta-analytically determined effect size guidelines for applied
linguistics (Plonsky and Oswald, 2014). However, the speech
rate of intermediate students did not change much showing a
small effect size, t � −1.53, p � 0.65, Cohen’s d � 0.35. The slow-
down in beginners’ speech was also not significant, t � 2.16, p �
0.27 with small to medium Cohen’s d � 0.50. Proficiency and
immersion, together with the random factors, were able to
explain 60.5% of the variance (conditional R2 � 0.605) and the
fixed factors by themselves accounted for almost half of that
variance (29%, marginal R2 � 0.286). The participant
differences explained most of the variance that occurred
due to random factors while L1 background contributed less
than 1% to the model.

Number of Silent and Filled Pauses
Table 5 below summarizes the average number of silent and filled
pauses in the speech samples normalized per second of speech. In
terms of the silent pauses in the speech samples, Table 4
illustrates that only the intermediate group demonstrated a
decline in their amount after ESL immersion. The participants
from the other two levels used more silent pauses in the post-test,
although the increase was barely noticeable. Interestingly, the
number of silent pauses per second seemed to increase from
beginner to intermediate speakers before the immersion and
became less prominent after the immersion indicating that the
distribution of silent pauses in the speech of beginner and

intermediate learners became more similar. In this study, a
silence of over 0.1 s was considered a pause. It is possible that
the intermediate and advanced learners produced more pauses,
but they were much shorter than those of beginners. The analysis
of filled pauses, also known as hesitation markers, in the speech
samples across proficiency levels was inconclusive. While the
beginner students used fewer filled pauses in their speech, both
intermediate and advanced learners exhibited more filled pauses,
as shown in Table 5.

Figure 2 below offers a visual comparison of the changes in the
production of the two pause types by students from the three
proficiency levels. It is noteworthy that silent pauses seem to be
overall more frequent than filled pauses across all three groups in
both pre- and post-tests.

The LMEM with silent pauses as a dependent variable was
significant, F (5,150) � 4.18, p < 0.01. The model also uncovered a
significant interaction between the fixed effects, F (2,75) � 4.218,
p � 0.018. However, the examination of the results of post hoc
Tukey HSD tests indicated that none of the groups displayed
significant developmental changes that resulted from immersion,
and the significant results in the fixed effects in the model were
merely caused by the differences in the number of silent pauses
between the levels in the pre- and post-tests. The model was able
to explain a total of 61% (conditional R2 � 0.614) of the variance
in the number of silent pauses produced by the speakers with the
fixed effects accounting for 8.5% of the total difference (marginal
R2 � 0.085). The results further indicated that both of the random
factors explained almost 26% of the variance each.

The LMEM with filled pauses was statistically significant
overall, F (5,150) � 3.059, p < 0.01, as well as the interaction
between proficiency and the time of testing (pre/post), F (2,75) �
9.305, p < 0.01. The post hoc Tukey HSD tests indicated that only
the beginner learners significantly improved their fluency by
producing fewer filled pauses in the post-test, t � 3.122, p �
0.029, d � 0.77 (medium effect size). The model was able to
explain 39% of the variance in the filled pauses across groups
(conditional R2 � 0.39) with the fixed factors of proficiency and
immersion contributing to almost 9% of the variation (marginal
R2 � 0.089). The majority of the explained random variance in the
data was accounted for by participant factors.

The results of the three LMEMs presented above focused on
the fluency features of the speech samples, namely, syllables per
second, number of silent pauses, and number of filled pauses.
Based on our analysis, only advanced learners made substantial
fluency progress, as indicated by significantly faster speech rate in
the post-immersion test. Another significant change that was
observed in the analysis was a decreased number of filled pauses
in the speech samples produced by the beginner learners.

Space
In order to examine the change in prominence patterns in
participants’ speech after ESL immersion, another mixed
effects model was built with space as the dependent variable.
The boxplots in Figure 3 show that all three groups used fewer
prominent words in their speech in the post-test. In particular,
the change of space in the intermediate group was particularly
prominent followed by the advanced learners and beginners. The
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figure also reveals that the intermediate and advanced groups
contained some outliers who stressed as few as 10% of words in a
run or as many as 70% in the pre-test. However, the outliers were
grouped closer to the average in the post-test (in the advanced
group) or disappeared completely (in the intermediate group).
The descriptive results for space given in Table 6 further
exemplify that the stress changed across proficiency levels with
more proficient learners stressing fewer words in a run and
therefore improving their prominence.

Overall, the LMEM was significant, F (5,150) � 12.86, p < 0.01
as well as the interaction between the fixed effects, F (2,75) �
17.26, p < 0.01 suggesting that groups improved their prominence
as a result of immersion. More specifically, according to the
results of Tukey HSD tests, both intermediate and advanced
groups significantly reduced their number of prominent words
per run with a large and medium effect of immersion (t � 3.858,
p < 0.01, d � 1.15 and t � 3.148, p � 0.027, d � 0.79 for
intermediate and advanced groups, respectively). The change
in space of the beginner group was not significant. The model
accounted for nearly 52% of the variance (conditional R2 � 0.52).

Over half of the variance was due to the fixed factors, as indicated
by a large marginal effect size (R2 � 0.29). Most of the random
factor variance was explained by the participant factors.

Pitch Range
The last linear mixed effects model in the data analysis involved
the speakers’ pitch range as the dependent variable. Table 7
shows that the participant data in the three proficiency levels
followed similar trends before and after the immersion with the
advanced group demonstrating the widest range in contrast to the
other two groups. It is noteworthy, however, that their pitch range
was narrower in the post-test compared to the pre-test for this
level. Similarly, in the post-test, the intermediate group also
showed narrower while the beginners’ pitch range was wider.
The boxplots in Figure 4 additionally illustrate that some of the
speakers displayed pitch range as wide as almost 250 Hz in the
advanced group.

The fitted linear mixed effects model was significant according
to the summary statistic, F (5,150) � 2.324. The results of the
linear mixed effects model detected a significant effect of

FIGURE 3 | Summary of results for space per proficiency group before and after immersion.

TABLE 6 | Summary of stress changes across proficiency levels pre- and post-immersion.

Space

Beginner Intermediate Advanced

M SD 95% CI M SD 95% CI M SD 95% CI

U L U L U L

Pre-immersion 0.43 0.08 0.40 0.46 0.39 0.07 0.36 0.42 0.35 0.08 0.32 0.38
Post-immersion 0.40 0.07 0.37 0.43 0.32 0.05 0.30 0.34 0.30 0.04 0.28 0.32

CI � confidence interval, U � upper 95% CI, L � lower 95% CI.
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proficiency F (2,75) � 3.54, p � 0.03 but not immersion F (1,75) �
0.05, p � 0.82 on pitch range. The interaction between the two
effects was not significant. That is, the differences in the pitch
range observed in the data occurred solely due to participants’
proficiency and not as a result of ESL immersion. Overall, the
model explained 61.5% (conditional R2 � 0.615) of the variance in
pitch range with the two fixed factors accounting for 7%
(marginal R2 � 0.069) of the variance and the remaining
54.5% falling mostly under the random effect of participants.

DISCUSSION AND CONCLUSION

The present study sought to offer a comprehensive investigation
of the effects of a 15-week ESL immersion on learners’ segmental
and suprasegmental pronunciation features. Specifically, the
study attempted to find out whether ESL immersion
experience may play a role in reducing functional load
divergences as well as making the participants’ speech more
fluent and intelligible. The results of the study revealed that

immersion had no significant effect on segmental deviations
across proficiency levels. In fact, both immersion and
proficiency were able to explain only 1–2% of the difference in
learners’ production of high and low FL substitutions over time.
Previous studies (e.g., Kang and Moran, 2014) focused on the
difference in FL vowel and consonant substitutions across
proficiency levels and found significant differences. In the
current study, however, the focus was not on the differences
between the levels but on whether or not FL-based segmental
features change over time at each proficiency level; nevertheless,
significant changes did not emerge.

In terms of changes in pronunciation at the suprasegmental
level, the overall findings suggest that there are clear
improvements in some of the suprasegmental aspects of L2
speech. In particular, the speaking rate of the advanced group
increased significantly over the period of 15 weeks. It is widely
known that speaking rate plays a crucial role in perceptions of L2
speech comprehensibility and accentedness. Indeed, there exists a
curvilinear relationship between speech rate and listener ratings
with speech that is too slow or too fast being rated less

TABLE 7 | Summary of pitch range changes across proficiency levels pre- and post-immersion.

Pitch Range

Beginner Intermediate Advanced

M SD 95% CI M SD 95% CI M SD 95% CI

U L U L U L

Pre-immersion 74.7 38.6 59.6 89.8 82.2 39.9 66.6 97.8 104 50.4 84.2 124
Post-immersion 76.5 38 61.6 91.4 80.5 36.6 66.2 94.8 99 41.8 86.2 115

CI � confidence interval, U � upper 95% CI, L � lower 95% CI.

FIGURE 4 | Summary of results for pitch range per proficiency group before and after immersion.
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comprehensible and more accented (Munro and Derwing, 2001;
Trofimovich and Baker, 2006). Although none of the groups in
our study reached the optimal rate for accentedness and
comprehensibility (4.76 and 4.23 syllables per second,
respectively) suggested by Munro and Derwing (2001), the
advanced learners made the most progress toward this goal.
Another fluency feature that showed development in the study
was filled pauses. In particular, beginner learners employed
significantly fewer filled pauses in their speech after
immersion. The finding supports recent research that showed
that filled pauses can improve over time (e.g., Kang et al., 2021 in
press). Furthermore, there was an improvement observed in
intermediate and advanced learners’ speech regarding their
stress pattern (i.e., proportion of prominent words to the total
number of words); that is, the number of prominent words
significantly decreased over time for both of these groups. This
decrease is especially beneficial for perceived accentedness of L2
speech. That is, the less a speaker stresses syllables in a sentence,
the less accented they are found by the listeners (Kang, 2010). In
contrast, the prosodic stress patterns of beginners did not
improve. This finding lends potential support to the idea that
the amount of L2 experience may influence the production of
appropriate stress, as noted by Trofimovich and Baker (2006). It
also is similar to Kang et al’s., 2021 (in press) study where EFL
learners improved their stress patterns most noticeably after
12 weeks of study in test preparation courses.

The two other suprasegmental features measured in our study
(number of silent pauses and pitch range) did not exhibit
substantial improvements after immersion. The overall pause
structure of the participants’ speech did not change with time for
the three proficiency levels. The pitch range also stayed mostly the
same across the groups. This result may indicate that the
immersion experience does not affect all the suprasegmental
features of speech in the same way and that some of these
features, such as speaking rate and the distribution of silent
pauses, may be more prone to improvement than others when
students are immersed in an ESL environment. It is also possible
that some suprasegmental features require more time and explicit
instruction to develop noticeably (Levis, 2005). Taken together,
the findings offer support to the idea that suprasegmental changes
in L2 pronunciation may take less time than improvements in
segmental features (Flege et al., 1997; Baker et al., 2001; Kang
et al., 2021 in press).

An interesting finding that emerged as a result of the present
study was the variance in the production of segmental and
suprasegmental features that could be explained by participant
factors in general and their L1 background. As amatter of fact, the
possible individual differences among the participants accounted
for the majority of the variance in the analyses, for wxample, over
50% in case of pitch range and 26% in the distribution of the silent
pauses. The participants’ L1 was not as pervasive of a predictor,
although it did explain the other 26% of the variation in the use of
silent pauses. These findings point at several inferences. First, the
fact that the speakers’ L1 explained somuch of the variation in the
silent pause distribution may be a sign of L1 transfer. Native
speakers of Arabic and Mandarin may employ pauses differently
in their first language and these patterns may be transferred from

the participants’ native language to English (e.g., Ortega-Llebaria
and Colantoni, 2014). More importantly, however, the findings
reinforce the influence of learners’ individual differences in the
acquisition of L2 speech. Research has repeatedly shown that both
external factors such as age of acquisition and L1–L2 distance as
well as the internal factors of motivation, attitude, and
metalinguistic awareness are strongly connected to the
learners’ success in acquiring L2 pronunciation skills (Baker
and Trofimovich, 2006; Derwing and Munro, 2013; Saito
et al., 2020). Moreover, other community-based factors could
potentially play a role in the development of the speakers’ L2
pronunciation (Derwing and Munro, 2013). While the current
findings cannot account for the specific outside activities and
opportunities with the out-of-classroom community that might
have affected the learners’ pronunciation improvement, they do
provide indirect support to the role of such activities for
pronunciation development during immersion.

Taken together, the results in the present study yield evidence
to three points related to ESL instruction, particularly in the
context of immersion. First, explicit instruction is needed to
improve L2 learners’ pronunciation, especially on the
segmental level. The participants in the study were students in
an Intensive English Program that did not include a
pronunciation class in its curriculum. The learners were
enrolled in a listening and speaking class, which did not
include targeted pronunciation activities beyond what was
offered in the textbook. It has been previously shown that
only in combination explicit pronunciation instruction can
immersion be beneficial for learners (e.g., Lord, 2010).
Moreover, the lack of a separate pronunciation class presents a
challenge for learners’ pronunciation development, especially
since L2 textbooks are inconsistent in covering pronunciation
(e.g., Derwing et al., 2012). It is not surprising that the only
significant improvements demonstrated by the learners in this
study were in fluency and sentence stress since L2 textbooks often
weigh heavier toward suprasegmentals.

Second, comparing our results to previous research on ESL
immersion, it appears that the duration of the immersion is another
factor determining its effectiveness. It may be the case that the
15 weeks that the learners spent in the ESL environment in the
present study was not enough to result in significant pronunciation
improvement. For example, Trofimovich and Baker (2006) found
that learners who spent 3 months abroad were significantly less
fluent than those who were abroad for 3 years or more. Specifically,
the authors found that the speakers’ stress timing was related to the
amount of L2 experience. This implies that the longer learners
spend in the immersion context, the more prominent their
pronunciation development is. On the other hand, Trofimovich
and Baker also observed that the learners’ production of L2
suprasegmentals was strongly correlated with their perceived
accentedness no matter the duration of immersion. Since
suprasegmentals present a learning challenge for the learners
despite the length of their immersion experience, the need for
explicit pronunciation instruction is reiterated.

Finally, the results presented here provide additional evidence
to the developmental threshold hypothesis (Collentine, 2009).
Each level in our study significantly improved their
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pronunciation by the end of their ESL immersion at least on some
of the suprasegmental features, although this improvement was
more noticeable among intermediate and advanced learners, as
evidenced by the larger Cohen’s d effect sizes. Importantly, the
learners in the beginner group in our study were not “true”
beginners. They were able to read the speaking prompt in the pre-
and post-test and produced short but cohesive monologues in
response to it. Therefore, it seems that the results of this study
reinforce the idea that immersing students into the target
language environment starts being effective only when the L2
learners reach at least basic literacy (Segalowitz and Freed, 2004)
and that higher-level learners (intermediate and above) might
improve their pronunciation more readily.

Despite an attempt in the present study to provide a
comprehensive picture of pronunciation enhancement in the
ESL immersion context, there are many questions that are left
unanswered. For example, including additional segmental and/or
suprasegmental features, such as tone choices, into the analysis
could give a more fine-grained representation of specific changes
in L2 English pronunciation. Another potential avenue of
research could include the examination of interactive discourse
(e.g., dialogues) in contrast to the monologues that were used in
this study. It is oftentimes the case that suprasegmental features of
conversations are different from monologic speech; thus, an
investigation of changes in suprasegmentals employed by L2
learners in interactive discourse may shed additional light on
prosodic development of L2 speech. Additionally, some
individual differences can be further investigated through a
qualitative approach as some of the speech properties (e.g.,
fluency features) can be idiosyncratic patterns instead of L2
proficiency or learning progression. In this research, we did
not focus on the differences in segmental and suprasegmental
deviations across learners’ L1s. A potential qualitative study could
investigate the effects of learners’ L1 background on the types of

pronunciation deviations produced by the learners. Finally, a
word of caution needs be included with regard to the sampling
procedures in the study. The number of speech samples for
analyses was larger in case of suprasegmental analyses
compared to segmental analysis. While linear mixed effects
modeling performs equally well with smaller samples, we
cannot exclude the slight possibility that the observed
differences in suprasegmental features could have occurred
due to the larger sample size. Moreover, the participants in
the present study were recruited through convenience
sampling. Although this type of sampling is typical for
immersion studies, it would be beneficial for the domain if
future research engaged in exploring pronunciation
development in ESL immersion through random sampling.
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