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ABSTRACT

This study tests the efficacy of a pronunciation course in developing
advanced EFL learners’ expressive reading during a semester of online
instruction. The course, designed for future English-language profession-
als, emphasises primacy of perception before production, the importance
of noticing phonetic detail, expert and peer feedback, and context-situ-
ated tasks. The magnitude of pitch movements and reading tempo were
assessed before and after the course for a trained group, who received
the pronunciation practice, and a comparison group attending a course
about the theory and research of foreign accents in English. Only the
Trained group’s expressive prosody improved: the learners slowed down
their delivery and produced the utterances with a wider pitch range. The
results suggest that adult foreign language learners can benefit from pro-
nunciation training in a distance learning environment.

Key words: distance learning, English pronunciation, expressive prosody,
pitch range, reading tempo

1. Introduction
1.1 Research background

Prosody is essential to organising connected speech and it plays an important role
in effective communication (Hirschberg, 2002). The prosodic structure of an utterance
reflects the speaker’s organisation of thought (in prosodic phrasing and prominence),
the degree of certainty with which they are speaking (in melodic patterns), as well as
pragmatic meanings that the speaker may want to convey beyond the lexical meaning of
spoken words (such as doubt, surprise or irony). To the listener, prosodic cues indicate
what to pay attention to when processing speech, what to anticipate in the upcoming
discourse, or when to take their turn in conversation.

Mastering the prosody of a second language (L2) is not an easy feat. L2 prosodic
learning is affected by first-language (L1) transfer just like the learning of L2 segments
(Mennen & de Leeuw, 2014) and prosodic features of L2 speech often serve as markers
of foreignness to a native listener’s ear (De Mareiiil & Vieru-Dimulescu, 2006). Non-na-
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tive prosody may negatively impact the reception of an L2 speaker’s message, affecting
listeners’ interest in what is being said, or reducing comprehension (Kang, 2008; Kang,
Rubin, & Pickering 2010). Although research on L2 prosody training is relatively limit-
ed, existing studies have shown that foreign language prosody can be improved through
training (see Lengeris, 2012 for a review). In the speech of Czech learners of English, the
learner population trained in this study, prosodic features (FO variation and articulatory
rate) have been shown to predict accent ratings (Volin and Skarnitzl, 2010), although
the narrow pitch range often taken to be typical of Czech-accented English cannot be
attributed purely to L1 interference (Volin, Poesovd & Weingartova, 2013).

The current study tests the ability of young adult non-immersion Czech EFL learners
to change prosodic aspects of their English speech as a result of guided pronunciation
practice. Our learners are students at Palacky University training to become English lan-
guage professionals, and as such are highly proficient and active EFL users. They opted for
a 13-week-long pronunciation course and thus can be regarded as motivated to improve
their spoken English. Since 2 weeks into the course the first covid lockdown closed all
classrooms, the training moved online. It relied primarily on the Moodle platform and
on individual audio messages. In this study the efficacy of such online guided pronunci-
ation practice is tested by considering the learners’ ability to read with expression, what
is sometimes called “prosodic reading” and involves expressive rhythmic and melodic
patterns (Dowhower, 1991). Our goal is to determine whether guided online pronuncia-
tion practice can lead to improvements in adult EFL learners’ ability to read with prosody.

1.2 The training

The pronunciation training within this course targets both segmental and supraseg-
mental aspects of English pronunciation of Czech speakers. It is grounded in four core
assumptions. First, while recognizing the complexity of the relationship between per-
ception and production, we assume that accurate perception is important for developing
accurate production (Baese-Berk, 2019; Derwing & Munro, 2015). Consequently, irre-
spective of the pronunciation feature targeted, the training always includes listening to
(multiple and varied) samples of native English speech. The listening tasks guide learners’
attention to, and awareness of, specific phonetic features in authentic audio input. Sec-
ond, it is assumed that building up speech production skills involves proceduralization,
i.e. progression from controlled to automatized performance (Gatbonton & Segalowitz,
1988). In each session, initial speaking activities (e.g. imitation, shadowing, or chant-
ing) give the learners opportunities to practise English segmental or prosodic features
without overburdening their attentional resources. Subsequently, more demanding tasks
(e.g. narrations, rehearsed dramatic dialogues, impromptu role-plays) are introduced.
Third, we strive to situate the practice in meaningful contexts to help the learners transfer
pronunciation gains to actual language use (Lightbown, 2008). Fourth, we regard feed-
back as a force that drives learning by helping learners notice the gap between their own
pronunciation and that of a native speaker model, thus leading to faster learning gains
(Saito & Lyster, 2012).

Although the course had been taught 4 times and received positive evaluations from
students, this was the first attempt to empirically test its impact on the learners’ output.
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The fifth course edition in spring 2020 was organised as follows: the first week’s meeting,
during which the pre-test data were collected by a research assistant, was followed by
12 training sessions, with post-test data submitted by the learners via email a week after
the last session. The training activities addressed multiple aspects of English pronuncia-
tion: the perception and production of segmental features typical for the Czech accent in
English, as well as phrase- and sentence-level prosody. Learners practiced not only tempo
and intonation, the two features of interest for the current paper, but also lexical stress,
rhythm, prosodic structuring of discourse, and emotive prosody, amongst other things.
Activities targeting tempo and intonation included listening (meaning- and form-fo-
cused, of longer and shorter passages, of varied speakers or focused on a single speaker,
self- and peer-listening), reading aloud, repetition, imitation, shadowing of varied speech
samples, transferring the speech prosody of an example recording to new texts, role-play-
ing based on model recordings, drama rehearsals, rehearsed and impromptu monologue
deliveries, recitation of rhythmical verse, and gesture-supported productions. Because of
the covid lockdown, the regular 90-minute face-to-face training was replaced by online
activities. The course was based firstly on weekly Moodle postings of practice materials,
i.e. audio files and handouts, secondly on learners’ submissions of self-recordings of all
oral tasks, and finally on the instructor’s and peers’ feedback. Each learner received indi-
vidualised written and audio feedback on their submissions from the teacher. Selected
parts of the learners’ recordings were posted on Moodle for peer feedback, which had
the form of comprehensibility and accentedness ratings, ratings of the proximity of learn-
ers’ productions to a native model, or written commentaries on specific pronunciation
features. Each week’s session was completed by the instructor’s feedback on the learner
group performance.

1.3 Reading prosody

Good reading prosody reflects readers’ consideration of the communicative purpose
and it facilitates listeners’ comprehension of what is being read. It helps parsing, provides
discourse information, directs listeners’ attention, adds emphasis, conveys emotions, and
offers implicit information. In literature on reading skills of children, reading prosody is
sometimes viewed as a component of reading fluency (Kuhn et al., 2010), sometimes flu-
ency and expressivity are separated (Cowie et al. 2002), which is what we also find useful:
it is a common experience to encounter an L2 learner who reads aloud fluently but still
lacks expressivity in their reading.

Our learners could also read fluently and accurately, as subjectively evaluated by the
instructor and one research assistant. They did occasionally produce false starts, self-cor-
rections, hesitations or pauses, as expectable for an adult L2 speaker not trained in read-
ing aloud. They were accurate in the sense of automatically recognizing and instantly
producing all the words in the text. On the other hand, it was evident that the learners’
ability to read with expressive prosody was rather weak, despite some individual varia-
tion. Poor expressive reading is not necessarily only the effect of reading in an L2; adults
reading in their L1 also vary in the ability to read with prosody. However, we do think
that non-nativeness contributed to reduced expressivity of in most of the learners in
this course. Consider the example sentence “It can’t be the milkman because he came this
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morning, and it can’t be the boy from the grocer because this isn’t the day he comes.” Fig-
ure 1 shows FO of a native reading and of a learner pre- and post-training readings. The
learner’s initial lack of phrasing and pitch dynamics, as compared to native production,
is clearly evident.
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Figure 1. Example of FO tracks from a native speaker and a learner.

1.4 Correlates of expressivity in this study

We focus on two prosodic correlates of expressivity that have been found relevant in
research on the development of reading prosody in children (e.g. Cowie et al., 2002). One
is FO variation measured as the range from the 90th to the 10th percentile. In a subset of
data, the magnitude of FO movements in syllables bearing the nuclear pitch accent was
also measured, in other words the difference between the F0 at the beginning of a fall or
arise and the FO at the end. We expected an increase in expressivity in the post-test data
that would be reflected in a wider pitch range.

The other correlate of expressivity considered here is reading tempo. We expected an
increase in expressivity to be reflected in slower rather than faster reading. While slower
speaking rate is often a marker of foreign accentedness (Munro & Derwing, 1998) and even
advanced L2 learners are found to speak more slowly than native speakers (e.g. Huang &
Graf, 2020), native listeners may also judge non-native speech as too fast (Munro & Der-
wing, 2001). What is more, our study is not concerned with the overall speaking tempo but

118



with a tempo that is appropriate for a specific task, namely for reading with expression. The
instruction for the participants was to deliver a story as if for a young audience, in a way
that should be engaging. We assume that fast reading tempo in this context actually reduces
expressiveness and contributes to monotony. To illustrate the difference between native
and non-native reading tempo, in Figure 1 we compare the duration of two renditions of
an example target sentence: the native speaker’s and an example learner’s pre-training ren-
dition. The learner’s realisation is approximately 2.3s shorter, which is roughly the time it
takes to produce 8-10 syllables. The difference is not only due to the more dramatic pauses
evident in the native speaker’s rendition. For example, the duration of the clause “because
he came this morning; pronounced in the example as a fluent intonational phrase both by
the learner and the native reader, is 1.43s and 1.74s respectively.

2. Methodology
2.1 Participants

Altogether 16 participants, aged 20 to 27 (mean 22), completed the pronunciation
course. The 11 women and 5 men, all native speakers of Czech, were students majoring in
English at Palacky University Olomouc. Their general proficiency level was relatively high,
between CI and C2 in CEFR (Council of Europe, 2001): 9 were undergraduate students
and had passed the required C1 exam, the remaining 7 were graduate students preparing
for the final C2 exam. These participants will be referred to as the Trained Group. Their
performance was compared to that of the Comparison group of 14 participants, 9 women
and 5 men drawn from the same learner population. They were 12 undergraduate and
2 graduate students, who attended the Foreign Accent seminar, a theoretical course dealing
with linguistic, psycholinguistic and sociolinguistic aspects of foreign accents in English.

2.2 Recordings

The test consisted of reading the children’s classic story “The tiger who came to tea”
(Kerr, & McEwan, 2006). For the Trained Group, the pre-test took place during the first
course meeting at Palacky University. The data were collected individually in a sound-
proof booth by a student assistant on a Zoom H4n recorder recording the speech at 16-bit
and 44.1 kHz. Because of the Covid-19 restrictions, the post-test data were recorded by
the learners on their mobile phones (M4A format) in quiet conditions and were generally
of a relatively high quality. The Comparison Group data, collected in the spring 2021,
were studio-recorded on both tests.

Both on the pre- and the post-test, the participants were instructed to read the story
aloud in an engaging way to an imagined audience of pre-schoolers who would view it
with pictures on YouTube. The learners were encouraged to rehearse reading the story
from the actual picture book (Kerr & McEwan, 2006).

In addition to the Czech learners’ data, we analysed the recordings from 7 native
English speakers (5 women, 2 men) available on YouTube (see Online data resources).
Six of the speakers were judged to be speakers of Southern British English (by a native
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speaker of that accent and by a Czech phonetician). One female speaker’s pronunciation
had features of a northern English accent. The analysis focused on the within-learner
pre-vs-post-test improvements. The native speakers’ data were used for baseline reference
(see Figures 4 and 6).

2.3 Analysis

Altogether 16 intonational-phrase-size units, listed in Table 1, were analysed in terms
of reading tempo and F0. Due to an error during the pre-test administration, only the
first 12 phrases were available for the analysis in 2 participants’ recordings in the Trained
group. The complete dataset consisted of 944 phrases; 492 and 448 from the Trained and
Comparison groups, respectively.

The phrases were all direct speech statements uttered in the story by 3 different char-
acters - Mommy, Tiger, and Daddy. Utterances were coded as fluent or as involving a dis-
fluency such as a perceptible hesitation or restarting a word. For each fluent utterance, the
reading tempo was computed by dividing the number of spoken syllables in a phrase by
the total time to read the phrase. The disfluent utterances were excluded from the analysis
of tempo. In total 57 utterances were identified as disfluent (pre-test: 24 in the Trained
and 13 in the Comparison group; post-test: 5 in the Trained and 15 in the Comparison
group). Furthermore, FO (in semitones re 200Hz) was estimated using Praat’s autocor-
relation algorithm, with all parameters set to default values except the ‘Pitch floor’ and
‘Pitch ceiling, which were set to 60 and 75 Hz, and 500 and 600 Hz for male and female
speakers respectively. Since the FO tracking occasionally results in unreliable outlier val-
ues, rather than expressing the FO range as the measured maximum-minimum, we com-
puted the 80-percentile range (i.e. 90th - 10th percentile). Prior to the analysis, FO tracks
were turned into PraatPitchTier objects, visually inspected and corrected manually for
errors such as octave jumps or creaky voice. One utterance out of the 944 was whispered
and so it was excluded along with its post-test counterpart.

For the Trained Group, a subset of 7 phrases (italicised in Table 1) was also analysed
for the range of the nuclear pitch accent. These phrases were expected to be realised with
a falling melody by the learners. Due to an error during the pre-test administration, only
4 phrases were available for the analysis in 2 speakers in the Trained group. A total of 212
phrases were included in this analysis. To analyse the pitch range of the nuclear accent,
the most prominent (accented) syllable was identified in each intonational phrase. If the
prominent syllable had a clear local FO peak, the peak was annotated as the FO maximum.
In the following unaccented syllable, the FO minimum was chosen. If no clear FO peak
could be located and the FO contour was flat, the stressed syllable in the word most likely
to be in focus was marked as bearing the FO maximum. Figure 2 illustrates the annotation
with the phrase “I think Id better go now,” realised by the same learner on the pre-test (A)
and the post-test (B). In (A), the prominent syllable “go” is marked by the local FO peak
while in (B), no clear FO peak could be identified. The FO maximum and FO minimum
were sometimes realised within the span of the same syllable when the pitch accent was
assigned to the last monosyllabic word (phrases 8, 11, 13, and 14). In 3 recordings the
prominent focus was impossible to determine and so they, and their counterparts from
the pre- or post-test, were excluded.

120



Statistical analyses were conducted, and the plots were made in R (version 4.2.0, R
Core Team, 2022) using the packages lme4 (version 1.1.29, Bates et al. 2015), ggeffects
(version 1.1.2, Liidecke, 2018), ggplot2 (version 3.3.6, Wickham, 2016) and afex (version
1.1.1, Singmann et al., 2022).

Table 1. The Stimulus Phrases and their Number of Syllables.

Phrase Sylls. Phrase Sylls.
1. I wonder who that can be. 7 | 9.Excuse me, ... 3
2. It can’t be the milkman, ... 6 10. ... but I am very hungry. 7
3. ... because he came this morning. 7 | 11. Thank you for my nice tea. 6
4. And it can’t be the boy from the grocer, ... 10 | 12.1 think Id better go now. 7
5. ... because this isn’t the day he comes. 9 | 13. I don’t know what to do. 6
6. And it can’t be daddy, 6 14. The tiger has eaten it all. 8
7. ... because he’s got his keys. 6 15. T know what well do. 5
8. Wed better open the door and see. 9 16. I've got a very good idea. 9
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Figure 2. Example Annotation of the Pitch Range (FO maximum and FO minimum) of the Nuclear
Accent
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3. Results
3.1 Reading tempo

Figure 3 shows the distribution of the reading tempo values, expressed as syllables per
second, across stimulus phrases and split by participant Group and testing Time. The
figure suggests that while the speakers in the Comparison group hardly changed their
reading tempo, there seems to have been a slowing down from Time 1 to Time 2 for many
speakers in the Trained group.

(o]
1

»
1

Reading tempo (syllables/s)
i

Time

Figure 3. Reading Tempo at Time 1 and Time 2. Violin plots and boxplots show the reading tempo values
(in syllables/s) across phrases split by Group and testing Time. Unfilled circles connected by lines show
each speaker’s means per Time.

To assess whether this difference was reliable, we fitted to the reading tempo data
a linear mixed model with testing Time (Time 1 coded as 0, Time 2 as 1), Group (Com-
parison coded as 0, Trained as 1) and their interaction as fixed effects, and Participant
and Phrase as random effects, each with varying intercepts and slopes for Time. Table 2
gives the estimated coefficients and Figure 4 plots the predicted reading tempo values.
The model confirmed that whereas the tempo did not change reliably for the Comparison
group (Time2 slope +0.09 syllables/s, p > 0.3), it did change for the Trained participants,
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with a predicted decrease of tempo from Time 1 to Time 2 by 0.09 - 0.49 = -0.4 sylla-
bles/s (SE = 0.12, t = -4.03, p < 0.001).

Table 2. Coefficients Estimated by a Linear Mixed Model Fitted to the Reading Tempo Data.

Estimate Std. Error df t value Pr(>|t|)
(Intercept) 4.9975 0.2156 30.7738 23.1809 <0.0001
Time2 0.0899 0.0921 29.8206 0.9766 0.3366
Group2 0.2195 0.1730 29.0724 1.2686 0.2147
Time2:Group2 -0.4915 0.1220 29.2039 -4.0289 0.0004
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Figure 4. Predicted Reading Tempo Values with a Native-speaker Reference.

3.2 Pitch movement magnitude

As a measure of the magnitude of pitch movement, we used the F0 difference between
the 90th and 10th percentile (see 2.3). The values measured, split by Time and Group,
are plotted in Figure 5. The plot suggests that whereas there was no change in FO range
in the Comparison group between the testing times, for the Trained group there seems
to have been an increase.

To determine whether this is a statistically reliable difference, we fitted to the data
another linear mixed model, again with testing Time, Group (both again treatment-cod-
ed) and their interaction as fixed effects, and Participant and Phrase as random effects,
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each with varying intercepts and slopes for Time. Table 3 gives the estimated coefficients
and Figure 6 plots the predicted 80-percentile FO range values. The model confirmed that
while the FO range did not change significantly for the Comparison group (Time2 slope
-0.13 semitones, p > 0.8), it did change for the Trained participants, with a predicted
increase of FO range from Time 1 to Time 2 by -0.133 + 2.736 2.6 semitones (SE = 0.77,
t=3.53,p=0.0013).
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Figure 5. Pitch Range at Time 1 and Time 2. Violin plots and boxplots show the pitch range, measured
as the difference of the 90th and 10th percentiles in semitones (re 200Hz), across phrases split by Group
and testing Time. Unfilled circles connected by lines show each speaker’s means per Time.

Table 3. Coeflicients Estimated by a Linear Mixed Model Fitted to the 80-percentile FO Range Data.

Estimate Std. Error df t value Pr(>|t])
(Intercept) 7.1205 0.6431 38.4755 11.0715 <0.0001
Time2 -0.1332 0.5724 29.5157 -0.2327 0.8176
Group2 0.3881 0.7892 29.9104 0.4918 0.6265
Time2:Group2 2.7361 0.7733 30.0927 3.5381 0.0013
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Figure 6. Predicted 80-percentile FO range values with a Native-speaker Reference.

Next, for the Trained Group we measured the magnitude of FO movement within
nuclear accent contours (see 2.3 above for measurement details). Figure 7 plots the dis-
tribution of tonic accent range values for the two testing times, clearly suggesting an
increase between times.
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Figure 7. The Nuclear Pitch Accent Range. Violin plots and boxplots show the nuclear pitch accent range,
measured as the difference in semitones (re 200Hz) between the FO maximum in the accented syllable
and the FO minimum in the following unaccented syllable (see more details above in 2.3), across phrases
split by testing Time. Unfilled circles connected by lines show each speaker’s means per Time.
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A linear mixed model fitted to the nuclear accent range data, with testing Time as the
fixed effect and Participant and Phrase as random effects, each with varying intercepts
and slopes for Time, did not converge. Thus, we refitted this model by restricted maxi-
mum likelihood (REML), along with a second model, again by REML, with a reduced
random effect structure (see Matuschek et al. 2017 for a criterion for selecting random
effects structure supported by the data), namely excluding the correlation of by-Phrase
varying intercepts and slopes. A likelihood ratio test (LRT) found no significant differ-
ence between the two models (p > 0.99), indicating that dropping the correlation param-
eter did not significantly decrease likelihood. However, when refitting the second model
by maximum likelihood, the model again failed to converge. We repeated the procedure,
dropping the by-Phrase varying slopes in a third model, resulting in no significant reduc-
tion of goodness-of-fit as shown by a LRT (p > 0.5), but when the third model was refitted
by maximum likelihood, a singularity issue occurred: a correlation between by-Partici-
pant varying intercepts and slopes equal to -1 was reported in the output. Thus in a fourth
model, the correlation between by-Participant intercepts and slopes was excluded, lead-
ing to no decrease in likelihood (p > 0.99) but still the output reported a singular fit.
A fifth model then removed the by-Participant slopes, this time leading to a significant
decrease in likelihood (p < 0.0001). Therefore, we refit the fourth model by maximum
likelihood, and we report the estimated coefficients in Table 4 (the note recapitulates the
final random effect structure). This model on the data from the Trained group predicted
the tonic accent range in Time 2 to be about 4 semitones higher than in Time 1 (SE =
0.91, t = 4.30, p = 0.0003).

Table 4. Coeflicients Estimated by a Linear Mixed Model Fitted to the Tonic Accent FO Range Data.
Coeflicients estimated by a linear mixed model fitted to the nuclear accent FO range data with Time as
the fixed effect and Participant (with varying intercepts and slopes, without slope/intercept correlation)

and Phrase (with varying intercepts) as random effects.

Estimate Std. Error df t value Pr(>|t])
(Intercept) 6.0553 0.4918 14.299 12.313 <0.0001
Time2 3.9526 0.9196 23.1834 4.2981 0.0003

Since the three models on reading tempo, FO range, and nuclear pitch accent range, as
reported in this section, were fitted to data collected from the same participants, it was
necessary to adjust the alpha level from 0.05 to 0.05/3 0.016 (Bonferroni correction). All
the p values reported as significant above are lower than that.

4. Conclusion
We examined the effectiveness of a semester-long general pronunciation course in

improving prosodic skills of adult EFL learners. The course methodology is based on
enhancing both perception and production skills, shifting zoom between phonetic detail
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and communicative effectiveness, and engaging learners in working with peer-to-peer as
well as instructor-to-learner feedback. The study tested the utility of this methodology in
the context of distance learning. The pre-to-post-test comparison focused on the learners’
ability to read with prosody, specifically with the appropriate tempo and a wide pitch
range. For advanced L2 learners who use English in professional capacities of teachers or
interpreters, this is a useful skill.

Regarding the reading tempo, we expected that improvement in expressive reading
would be reflected in a slower reading pace. This is what we saw in the post-test, though
not uniformly for all trained learners. Closer inspection of the data suggests that duration
gains are especially noticeable in the time given to words in focus; a future study should
therefore include duration measurement of the pitch movement in the nuclear accented
syllable. We also noted the number of disfluent utterances to drop from 24 to 5 in the
Trained group, while remaining roughly the same in the Comparison group. It seems that
the learners gained fluency as well as expressivity.

The learners also benefited from the training in terms of pitch movement. Clearly, the
narrow pitch range regarded as typical for Czech-accented English can be expanded by
guided practice even with adult learners who do not have the benefit of authentic input
in an English-speaking environment. We measured improvements in the production sen-
tential focus: the nuclear accent had a wider FO movement in the Trained group’s post-
test. However, the current study does not consider other aspects of the FO contour, e.g.
pre-nuclear pitch accent, and the alignment of accents and segments.

We can conclude that the course helped the learners improve their L2 prosody in
a reading aloud task. Like the example learner in Figure 1, most participants read more
slowly and varied their pitch after the training. This was the case despite the training tak-
ing place online. While in-class learning has obvious advantages, as learners participate
in actual rather than imagined interactions, receiving immediate rather than delayed
feedback, the distant training did translate into pronunciation gains. One feature of the
online course edition deserves to be explored further: the impact of the learners process-
ing self- and peer-recordings. Also, a future study should compare pronunciation gains
from the course taught in the face-to-face vs the distant learning environment to evaluate
the importance of genuine oral interaction.
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