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Improvement in Young Adults’ Second-language
Pronunciation after Short-term Immersion
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Aarhus University

Abstract

This study examined the effect of short-term immersion in English-
language communities in England on young native Danish adults’ English
pronunciation. Pronunciation ratings by a group of native judges revealed
significantly higher pronunciation ratings when compared before and after
3-10 months of English immersion. A native Danish control group received
virtually identical ratings by the judges at two different time points.
The pronunciation gain score for the immersion group was significantly
correlated with length of residence (LOR) in England. However, a stronger
correlation (r=0.81) was found between pronunciation gain score and a
weighted input measure, viz. LOR weighted by self-reported proportion of
English vs. Danish use during the immersion period. The results suggest
that second-language (L2) learners’ phonetic system is highly malleable
and responds readily to new L2 input.

1. Introduction

Bilinguals typically speak their second language (L2) with a foreign accent.
The age of L2 learning (AOL) is almost always found to be the strongest
predictor of the degree of foreign accent, although a range of other factors
— some of them often confounded with AOL — may also influence degree
for foreign accent in the L2 (for a review, see Piske, MacKay, & Flege,
2001). The purpose of the present small-scale study was to examine the
effect of experiential factors during young adults’ short-term immersion
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in an L2 community. The specific interest was in the immediate effect of
the duration of L2 immersion experience and the degree of L2 use on L2
pronunciation.

AOL eftects on L2 acquisition have been attributed to the passing
of a critical period, after which it is no longer possible to make use of
language input to build linguistic representations (Lenneberg, 1967). On
the critical period account, biological or maturational changes specific to
language underlie these difficulties, and the changes are often proposed to
happen around the end of childhood although a number of different cut-
off ages have been proposed (for an overview, see e.g., Singleton, 2005).
In addition different critical periods have been proposed for different
language domains (e.g., Granena & Long, 2013).

On other accounts, there is no biologically or maturationally
defined endpoint that marks a categorical difference in the way an L2 is
acquired. Rather, AOL effects on acquisition are assumed to arise from the
state of development of the L1 when the L2 is acquired (e.g., Ellis, 2002;
Flege, 1995; Hernandez, Li, & MacWhinney, 2005; MacWhinney, 2016).
Moreover, these accounts generally assume that linguistic representations
for L2 perception and production are acquired and entrenched via a high
frequency of use and practice, just like other complex cognitive skills,
using general cognitive processing mechanisms. The role of frequency
for language acquisition is summarized thus by Gries and Ellis (2015, p.
230): “The most fundamental factor that drives learning is the frequency
of repetition in usage. This determines whether learners are likely to
experience a construction and, if so, how strongly it is entrenched,
accessible, and its processing automatized.” Consistent with this notion,
input frequency effects have been observed in the acquisition of L1
skills (e.g., Hart & Risley, 1995; Hurtado, Marchman, & Fernald, 2008;
Weisleder & Fernald, 2013) as well as L2 skills (Hgjen & Flege, 2006;
MacKay & Flege, 2004; Piske et al., 2001; Suter, 1976). Also consistent
with the importance of input, effects of length of L2 use have been shown
to influence L2 proficiency (Flege & Liu, 2001; Flege, MacKay, & Piske,
2002). In addition, the effect of duration of L2 experience has been found
to be moderated by intensity of L2 input (Flege & Liu, 2001).

However, in their large-scale study of foreign accent in Italian
immigrants who learned English as an L2 in Canada, Flege, Munro, and
MacKay (1995), found no effect of the immigrants’ length of residence
(LOR), which was a measure of the duration of their L2 experience.
Flege et al. (1995) suggested that this was due to ceiling effects; all the
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immigrants had lived in Canada for decades. Indeed, Flege & Fletcher
(1992) had already suggested that most improvements in L2 pronunciation
occur during the first year of exposure to native-produced L2 input in an L2
environment. In spite of this, few studies have examined L2 pronunciation
changes occurring in the early phase of L2 input in and L2 environment.
Previous studies examining the effect of L2 experience on degree of
foreign accent have typically compared groups who had many years of
L2 experience with groups who had about 6-12 months of L2 experience
(e.g., Flege, 1991; Flege et al., 1995; Piske et al., 2001; Thompson, 1991;
Yamada, 1995). Therefore, those studies were not designed to assess any
immediate effects of experience in the initial phase of L2 exposure.

One study that examined L2 pronunciation development in the very
early phase was that of Snow and Hoefnagel-Hohle (1977). They examined
pronunciation of Dutch words by native English children and adults who
had moved to the Netherlands. The participants were tested three times
during their first 10-11 months of learning, and a significant improvement
in the pronunciation of Dutch words was found for both child and adult
learners. However, it is unclear how closely their first time of test coincided
with the onset of native Dutch input. The participants were tested within six
weeks after they started to speak Dutch (Snow & Hoetnagel-Hohle, 1977,
p. 361), but presumably six months after they moved to the Netherlands
(Snow & Hoefnagel-Hohle, 1978, p. 1115).

When examining the effect of native-produced L2 input on foreign
accent, participants may differ according to the extent of nonnative L2
input. In the study by Snow and Hoefnagel-Hohle (1977), the participants
had not learned Dutch in school before immigrating, whereas individuals
immigrating to an English speaking country have often learned English in
school to various degrees. In Denmark, students begin learning English
after a few years in school and often become relatively proficient English
speakers. However, the typical student only receives sporadic authentic
input in inter-personal communication, because most teachers are non-
native speakers of English. At the same time, English is very much present
on various media platforms. As noted, Flege and Fletcher (1992) suggested
that pronunciation typically improves during the first year of authentic
input. However it is not clear how authentic input, e.g., via immersion in
an L2 community, affects pronunciation of L2 speakers who are already
relatively skilled. This would be the scenario for Danish students, who
learned English in school from non-native teachers and heard native
English on various media platforms. Therefore, the present study examined
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the effect of short-term immersion in England on degree of foreign accent
in native Danish young adults, who had learned English in school to a
relatively high degree of receptive and expressive proficiency.

A foreign accent is manifested as the realization of phones in the
L2 in a different way than native speakers typically do. In addition, L2
speech may differ on prosodic dimensions. Such deviances from the native
phonetic norms can be identified using acoustic analysis. However, the
above-mentioned studies of foreign accent generally examined degree of
foreign accent using pronunciation ratings by native listener judges, which
has been shown to be a reliable metric. Piske et al. (2001) reported a strong
correlation between the pronunciation scores assigned to a set of sentences
by two different groups of native judges on two different rating scales. This
led Piske et al. to conclude that foreign accents can be scaled reliably by
native listener judges. In addition, judges give highly similar pronunciation
ratings across different sentences (e.g., Flege, 1988; Flege & Fletcher,
1992; Flege et al., 1995), suggesting that native listeners can identify and
reliably scale a foreign accent based on a short speech sample.

2. Methods

1.1 Participants

Thirty female talkers participated in the study (which was part of a PhD
dissertation based on a series of L2 speech perception and production
experiments, Hajen, 2003). Only females were recruited because the
original intention was to examine only au pairs (who are mostly female).
However, exchange students were added to the sample because the number
of au pairs that could be recruited was insufficient. To keep the sample
relatively homogenous, only exchange students who were females were
recruited. The participants were assigned to three different groups. The
Experience Group consisted of native Danish au pairs or exchange students
(N=14) who spent 3-11 months in England (the LOR). The No-experience
Group (N=11) served as an age-matched native Danish control group.
The Native English Group (N=5) consisted of native English speakers
and served as a native English reference group. All participants reported
normal hearing.

The native Danish participants had grown up in Denmark with native
Danish parents. They had learned English in school for 7-10 years, but
none of them ever had a native English teacher. Ten of the native Danish
participants had never lived in an English speaking environment, and could
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thus be said to be phonetically inexperienced with English with respect
to everyday communication. However, four members of the Experience
Group had previously lived in an English speaking environment for up
to 12 months; this happened at a minimum age of 18 years. Participant
characteristics are shown in Table 1.

N  Age T1Prof T1Exp LOR  EngUse
Experience Group 14 21.3(3.4) 4.1(0.8) 3.0(5.0) 7.1(3.2) 3.9(0.8)
No-Experience Group 11 20.1(2.4) 3.9 (0.8) 0.0(0.0) — —
Native English Group 5 20.0 (2.2) — — — —

Table 1. Participant characteristics (SD). Age: years of age at Time 1. 71 Prof:
Self-reported ability to speak English at Time 1 (1 = a little, 5 = very well).
Tl Exp: Months of English-language experience at Time 1. LOR: Length of
Residence during stay in England (in months) . EngUse: Self-reported proportion
of Danish and English use during their stay in England (1 = Danish only, 5 =
English only).

The participants were informed about the purpose of the study, namely
to examine effect of immersion on L2 speech perception and speech
production. The participants in the Experience Group were tested in
Denmark before and after their stay in England. The participants in the No-
experience Group were tested two times with an interval of one week to 5
months. The No-experience Group stayed in Denmark during the interval
between the two times of testing. The Native English Group was tested
only once.

An additional three participants in the Experience group were tested
before immersion but could not be tested after their stay; one participant
returned to Denmark already after one month, and two participants did not
return to Denmark at the time of retests. In addition, one more participant
in the Native English Group was tested but recording failed.

1.2 Speech materials

Previous research found that listener judges gave similar pronunciation
ratings across different sentences (e.g., Flege, 1988; Flege & Fletcher,
1992; Flege et al., 1995). Therefore, to minimize the burden on the judges
it was decided to base the listener judgments on just one sentence. The
sentence 3. Are “shock” and “hot” words? was used to obtain listener
ratings of foreign accent (the number 3 was read out and included in the
sentence that was rated). The sentence was pragmatically odd because
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it originally served to elicit specific speech sounds for acoustic analysis
along with 11 other similar sentences. The specific sentence chosen for the
present purpose was chosen because it contains several speech sounds with
no direct Danish counterpart, namely [0 1 | D z] as well as syllable final
[d] and syllable initial [w]. For the participants in the Experience Group
and the No-experience Group, a production of the sentence was recorded at
Time 1 and once again at Time 2. The talkers in the Native English Group
were only tested once; therefore, two physically different repetitions of the
sentence were recorded in one session.

1.3 Procedure

Recordings of the target sentences by different talkers were compiled in a
block of 60 sentences containing the Time 1 and Time 2 recordings from
each native Danish speaker and the two single-session recordings from the
native English speakers. The order of sentences was quasi-randomized.
However, no two repetitions of the target sentence by the same participant
were allowed to follow one another. The block was presented twice to
ten 20-43-year-old listener judges, who were native speakers of British
English. Because the block of sentences was presented twice, rating
consistency within each judge could be assessed. Each of the 10 judges
rated 120 sentences (30 participants x 2 sentence tokens x 2 blocks) for a
total of 1200 judgments.

The judges heard the sentences over headphones and rated each
sentence on a 100 point scale which was labeled ”Strong foreign accent”
at one end (corresponding to a rating of 1), and ”No foreign accent” at the
other end (a rating of 100). The judges were instructed to use the whole
scale and to give the maximum score if they were sure they were listening
to a native English speaker, and to give the minimum score to the most
accented talkers. The participants were given 10 practice sentences to
familiarize themselves with the task and the range of foreign accents. These
sentences were produced by the participants of each group but differed
from the test sentences. The judges indicated their rating of each sentence
using a scale on a computer screen. The software UAB-soft was used to
present the sentences and store the ratings.

3. Results

1.4 Rating consistency in judges

Before addressing the effect of immersion on foreign accent ratings, the
judges’ rating consistency was examined. The two times the block of
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sentences was rated by the judges will be called the first round and the
second round. Figure 1, left panel, shows the mean ratings assigned to
all sentences by each judge in the first vs. second round. As shown, some
judges were stricter than others, but their general rating level was similar in
the two rating rounds and did not differ significantly (#9)=0.903, p<0.39,
d=0.57). Mean ratings given in the first vs. second round to each group
were also similar (Experience group, 39 vs. 40; No-experience Group, 29
vs. 32; Native English Group, 93 vs. 93).

Figure 1. Left panel: The mean pronunciation score given on a 100-point scale by
each judge to sentences in the first vs. the second round (not equivalent to Time
1 vs. Time 2). Right panel: The correlation between the pronunciation scores of
each participant (averaged across test-time) at the first vs. the second rating round.

In order to test intra-judge consistency of rating of each participant, each
judge’s mean ratings given in the first vs. the second round were submitted
to a Pearson correlation coefficient analysis. The first and second round
judgments were strongly correlated (7(8)=0.93, p<0.001). This suggested
that each judge was consistent in assigning scores. In addition, in order to
test whether the judges as a group assigned the same pronunciation score
to each participant in the two rating rounds, the talker-based mean scores
were submitted to a Pearson correlation analysis. The correlation was
highly significant (#(28)=0.94, p<0.001). A scatter plot of the talker-based
round 1 and 2 correlation is shown in Figure 1, right panel. Note that, as
expected, the five native English speakers, in the top right corner of the
graph, consistently received very high scores, and that the variation among
the native English speakers was similar in round 1 and round 2.
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1.5 Pronunciation scores before and after immersion
The mean pronunciation scores given to each group at Time 1 and Time
2 are shown in Figure 2. The Native English Group received mean scores
which approximated the maximum score of 100. This suggested that the
judges successfully identified the native English speakers as speaking
without a foreign accent, although the native speakers did not receive a
perfect rating of 100. This suggests that on a few occasions, the judges
were not completely sure that the speaker was a native speaker. This result
aligns with previous studies of foreign accent rating (e.g., Flege et al.,
1995; Yeni-Komshian, Flege, & Liu, 2000).

The Experience Group received higher scores at Time 2 than at Time
1. Before testing the significance of the difference, Figure 3 shows the
distribution of scores in the three groups of participants. The figure shows
that while the native English speakers (top panel) most often received near-
maximum scores, the scores given to the No-experience Group (bottom
panels) were skewed towards low scores at both Time 1 and Time 2.

Figure 2. The mean pronunciation scores given to each group. A score of 100
indicates “no foreign accent; a score of 1 indicates “’strong foreign accent”. Error
bars denote +/— 1 SD.
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However, the scores given to the Experience Group (mid panels)
were less skewed towards low pronunciation scores at Time 2. Figure 3
provides important information about the pronunciation scores which are
not apparent in Figure 2, namely that there is an appreciable spread of the
scores. Notably, in each group of Danish speakers some sentences received
high pronunciation scores, and with very few exceptions, all sentences
produced by speakers in the Native English Group received very high
scores.

The Native English Group was recruited mainly as a reference
group, it was only tested once, and had an N of only 5. Therefore, only
the scores of the Experience Group and the No-Experience Group were
submitted to a two-way 2 (Group) % 2 (Test time) ANOVA with Test
time as a repeated measure. The main effect of Group was nonsignificant
(F(1, 23)=0.25, p=0.621, #?=0.10), the main effect of Test Time was
significant (F(1, 23)=4.92, p=0.037, #*=0.18), and the Group X Test
time interaction was significant (F(1, 23)=6.30, p=0.020, #?>=0.22). As
expected, the source of the interaction was a significant simple effect of
Test time for the Experience Group (#(13)=2.81, p=0.015, d=1.51), but not
the No-experience Group (#(10)= .42, p=0.684, d=0.27), and a significant
effect of Group at Time 2 (#23)=2.81, p=0.010, d=1.13) but not at Time 1
(1(23)<0.01, p=0.999, d<0.01).

Whereas Figure 3 shows that the Experience Group (the middle
panels) generally received more favorable pronunciation scores at Time
2 (right) than at Time 1, there were still many scores at the low end of the
scale at Time 2. This indicates that some participants in the Experience
Group did not improve their pronunciation during their stay in England.
Individual scores for each of the 14 participants in the Experience Group
at Time 1 and 2 are shown in Figure 4.
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Figure 3. The frequency of pronunciation scores given to the Native English Group
(top), the Experience Group (mid) and the No-experience Group (bottom). Time 1
results are shown in left panels, Time 2 results in right panels. The scores are bins
of 10. Note that the frequency of scores is on different scales.

At Time 2, most (10 of 14) participants received higher scores than at
Time 1; only 4 participants received lower scores. Recall that four of the
participants had previous English immersion experience of between 9 and
12 months already at Time 1. These participants were number 1, 2, 5, and
14 in Figure 4. Participant 14 had a mediocre pronunciation score at Time
1, but received a high score at Time 2, which was comparable to the mean
score of the Native English Group. However, the two participants who
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showed the least progress — actually, they had nominally lower scores at
Time 2 than Time 1 — were also two previously experienced participants.
This suggests that amount of previous experience did not exert a uniform
influence on pronunciation progress. However, participant 14 had an LOR
in England of 11 months between Time 1 and Time 2, whereas participants
1 and 2, who also had previous immersion experience, had an LOR of only
3-4 months between Time 1 and Time 2. This suggests that LOR may also
be an important factor in pronunciation score gain.

Figure 4. The mean pronunciation score assigned to each participant in the
Experience Group at Time 1 and Time 2. Along the x-axis, the participants are
ordered according to score increase from Time 1 to Time 2. Previously experienced
participants are marked by a star.

To examine influences on participants’ degree of improvement in pronun-
ciation, a pronunciation gain score was derived by subtracting the Time 1
rating from the Time 2 rating. Figure 5, left panel, shows a scatter plot of
the pronunciation gain score as a function of LOR for the 14 participants
in Experience Group. In spite of some variation, the correlation between
LOR and pronunciation gain score was significant (#(12)=0.61, p<0.022).
Note that no participant with an LOR of less than five months improved
their pronunciation. Also note that three of the six participants with an
LOR of 9-11 months showed little improvement. Why did they not?
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As mentioned, Flege & Liu (2001) found that the LOR effect on L2
acquisition was modulated by the intensity of L2 input which the learners
were likely to have had. For the present study, the participants in the Expe-
rience Group rated their use of Danish vs. English use in active interaction
on a scale from 1 to 5 (1 = Danish only, 3 = equal use of Danish and Eng-
lish, 5 = English only). A weighted English-language input measure was
derived by multiplying the LOR in months by self-reported proportion of
English use. Although it is not known whether the relative importance of
LOR and language use is reflected accurately in the weighted input score,
it 1s likely to be a better measure of participants’ total amount of L2 input
during their stay in England than LOR or English use alone.

Figure 5. A scatter plot of pronunciation gain score as a function of LOR from
Time 1 to Time 2 (left panel) and as a function of weighted input (LOR weighted
by proportion English use, right panel).

Figure 5, right panel, shows a scatter plot of the pronunciation gain score
as a function of weighted input. As shown, weighted input was quite suc-
cessful at predicting pronunciation score gain, and the strong correlation
between the two variables was significant (#(12)=0.81, p<0.001).

4. Discussion

The purpose of this small-scale study was to examine the effect of short-
term immersion in England on young native Danish adult females’
pronunciation of English. The results showed a significant effect after an
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average of just 7.1 months of immersion on native judges’ pronunciation
rating of a single sentence produced by the participants in the Experience
Group before and after immersion. On the other hand, the No-experience
Group received virtually identical mean ratings for their two productions
of the same sentence at two different time points.

The improvement in pronunciation after immersion varied greatly
in the Experience Group, such that some participants did not improve at
all, whereas others went from the low end of the rating scale to the high
end. Importantly, the pronunciation gain score was significantly correlated
with LOR. The data suggest that an LOR of at least five months is needed
for a detectable improvement in L2 pronunciation, but note that the low N
means that this result should be interpreted with caution.

A stronger correlation was found between pronunciation gain score
and a composite measure of input derived by a simple multiplication of
LOR and self-rated degree of L2 use. These results indicate that even L2
learners who have learned an L2 as a foreign language in a school setting
and spoken it for about 10 years, can improve their L2 pronunciation as
a rather direct function of the amount of L2 input they receive during
immersion in an L2 community. The strong correlation was likely to be due
to selection of a highly motivated and relatively homogenous Experience
Group, i.e. all females with similar ages who were self-selected for an
interest in traveling abroad. The results support the suggestion by Flege &
Liu (2001) that LOR may provide only a coarse measure of L2 input and
that degree of L2 use moderates the effect of LOR (see also Flege, this
volume).

The results suggest that the young adult L2 learners were able
to perceive at least certain phonetic differences between their own
pronunciation of English and the pronunciation of the English that they
encountered during their immersion period. Moreover, the improved
pronunciation after short-term immersion suggests that the organization
of the phonetic system in L2 learners is malleable and responds readily
to new input, allowing for an approximation to the native norm of the L2.

Some of the participants in the Experience Group did not receive
higher accent scores at Time 2. Two of the participants who did not im-
prove were previously experienced (9-12 months of English immersion
in England and the United States, respectively). This might indicate that
L2 learners do not improve L2 pronunciation much after the first year of
immersion, as suggested by Flege & Fletcher (1992). However, the partici-
pant who improved the most also had 9 months of prior English immersion
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(in British Columbia, Canada). This suggests that the drop in pronuncia-
tion scores of the two non-improvers was not simply explained as a slow-
ing down of the rate of learning following their initial period of immersion
experience.

The improvement in pronunciation scores in adult learners after short-
time immersion in an L2 speaking environment and the improvements’
close association with duration and intensity of L2 input suggest a quite
malleable phonetic system underlying speech production. This finding runs
counter to the critical period hypothesis, at least in its original formulation,
which suggests that adult L2 learners cannot make automatic use of input
and build L2 representations based merely on L2 exposure (Lenneberg,
1967). 1t is true that the general pattern of this study, and that of previous
research (e.g., Flege et al., 1995; Yeni-Komshian et al., 2000), is that a
foreign accent is extremely difficult to avoid for adult learners, and this
is in accordance with more recent and less stringent formulations of the
critical period hypothesis (e.g., DeKeyser & Larson-Hall, 2005; Long,
2005). The more recent formulations of the critical period hypothesis
merely claim as evidence for the critical period hypothesis that the AOL
function is not strictly linear across the lifespan (i.e., a sensitive rather than
a strictly critical period).

However, as noted by Vanhove (2013), one problem with the
multiple and watered down formulations of the critical period hypothesis
is that it may in essence be impossible to falsify the hypothesis. But at the
very least, it seems possible to state with certainty that a biologically or
maturationally defined critical period does not suffice to explain bilinguals’
deviances from (monolingual) native norms. This conclusion is supported
by work showing deviances in the L2 of very early bilinguals, who should
not have passed their critical period (e.g., Flege et al., 1995; Yeni-Komshian
et al., 2000), and even in the L1 of early bilinguals (Ivanova & Costa,
2008; Yeni-Komshian et al., 2000) as well as late bilinguals (Ammerlaan,
1996; Pavlenko, 2000; Pavlenko & Jarvis, 2002; Pelc, 2001).

As mentioned in the introduction, other accounts of bilingual devi-
ances stress the importance of L2 use and input as well as the interaction
between the L1 and L2 systems, which may vary with age or state of
entrenchment of the L1 system at the onset of L2 acquisition (e.g., Flege,
1995; MacWhinney, 2016). In addition, domain-general cognitive aging
has been proposed to explain AOL effects on L2 acquisition (Hakuta,
Bialystok, & Wiley, 2003). Probably all L2 researchers acknowledge
the existence of use and interaction effects on L2 skills and perhaps also
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cognitive aging effects. What seems to remain controversial is whether
unexplained variance could or should be attributed to, as yet, unidentified
language-specific biological/maturational changes during childhood.

In summary, the results of the present small-scale study suggest that
L2 pronunciation improves in immersed adult L2 learners as a function of
a measure of L2 input (LOR weighted by degree of L2 use). Even though
most or all late bilinguals continued to speak with a foreign accent, the
present findings also suggest that even late bilinguals possess a readily
malleable phonetic system.
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