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Despite its pivotal role in ESL/EFL comprehensibility, intonation is only vaguely
described in proficiency scales. This gap may stem from the multiple prosodic
features that interact in the realization of intonation, rendering its description a
complex task. In this exploratory study, we acoustically analyzed 12 prosodic
variables to better specify and differentiate the construct of intonation across
proficiency levels in a pronunciation scale used in the Proficiency Examination for
Foreign Language Teachers (EPPLE). The oral performances of 23 EPPLE test-takers
were analyzed according to the Autosegmental-Metrical framework. Although the
results for high pitch accents and pitch range were statistically significant, they did not
consistently distinguish proficiency levels. Overall, our findings suggest the need for
methodological refinements and further validation with more balanced samples.

INTRODUCTION

This exploratory study examines prosodic features related to intonation in test-takers’ speech
in the Proficiency Examination for Foreign Language Teachers (EPPLE) with the goal of
refining and differentiating how intonation is described across four proficiency levels
assessed by the exam.

Intonation plays a key role in the comprehensibility of English as a Second or Foreign
Language (ESL/EFL) speech, as it can directly affect listeners’ effort when processing a
message (Levis, 2018). In teaching contexts, the effective use of intonation can help build
rapport and facilitate students’ understanding of explanations (Pickering, 2001).
Nevertheless, intonation is often overlooked in ESL/EFL teaching and assessment, likely
because it involves multiple prosodic elements, such as pausing, pitch, and segmental clarity.
As a result, it is regarded as one of the most complex features of pronunciation (Levis, 2018),
resulting in shortcomings in its operationalization in proficiency scales.

In proficiency scales used to assess pronunciation in the Cambridge English Qualifications
and the Duolingo English Test, intonation is described in broad terms such as “appropriate,”
“generally appropriate” (Cambridge English, 2024), “inappropriate or missing at times,” and
“incorrect” (Duolingo Inc., 2023). Although the internet-based Test of English as a Foreign
Language (TOEFL iBT) addresses the contribution of intonation to meaning and
comprehensibility, its descriptors use relativistic wording and lack specificity regarding the
phonological features involved in its production, through items such as “errors only
occasionally cause problems for the listener” and “any minor lapses do not obscure meaning”
(ETS, 2024). Additionally, intonation is often mentioned only at higher proficiency levels
(Cambridge English, 2024; ETS, 2024). Overall, these descriptions are too vague to delineate
a clear and consistent construct across levels.
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Although pronunciation assessment research often relies on acoustic analysis grounded in
linguistic theory, the resulting phonological categories remain vague and open to subjective
interpretation. This is illustrated by the classifications of intonation as “English-like” or “non-
English-like” in Iwashita et al. (2008). These limitations highlight the need for more precise
measures of intonation to improve its operationalization in proficiency scales.

LITERATURE REVIEW
The Complexity of the Intonation Construct

Intonation can be broadly defined as “pitch sequence during linguistic production”
(Wennerstrom, 1998, p. 4) used to “communicate meanings at the phrasal level” (Levis,
2018, p. 150). Nevertheless, it is a complex aspect of pronunciation, as its production
involves multiple prosodic dimensions, including relative prominence, tune, and pitch range,
which interact to shape intelligibility and comprehensibility. Whereas intelligibility refers to
the actual understanding of an utterance, comprehensibility concerns the perceived difficulty
of processing it (Derwing & Munro, 2005). Intonation rarely compromises intelligibility at
the word level; rather, intonational deviations tend to affect the interpretation of speakers’
intentions, reflecting pragmatic constraints. In terms of comprehensibility, intonation patterns
perceived as inappropriate can hinder message processing.

Relative prominence signals information structure by highlighting new or contrastive
elements while deaccenting background information through prosodic cues such as vowel
duration, pitch, stress, and sound intensity (Crystal, 2008). Tune, or pitch movement, encodes
pragmatic meaning, signals speaker intention, and contributes to discourse cohesion when
used to signal continuation or connect utterances (Levis, 2018). Pitch range, or pitch
excursion, is “the size of a local pitch movement” (Ladd, 2008, p. 69).

Since tune is realized on prominent syllables, relative prominence and tune are interrelated,
and together they primarily convey categorical meanings (i.e. meanings conventionalized
within a language). Conversely, pitch range is more often associated with gradient (i.e.
paralinguistic) meanings (Levis, 2018) and thus may reflect speaker-specific variations.
Nevertheless, it is also considered an important prosodic cue for message processing and the
conveyance of expression in public speaking (Hincks & Hedlund, 2009) especially in
teachers’ discourse (Pickering, 2001).

We extend Levis’ (2018) framework by including an additional intonational feature relevant
to comprehensibility in ESL/EFL speech: prosodic phrasing. This term refers to the
segmentation of an utterance into chunks (intonational phrases) through the insertion of
pauses, primarily guided by syntactic information (Nespor & Vogel, 2007). This
segmentation serves both physiological (e.g. breathing) and cognitive functions (e.g.
facilitating message processing). As with pitch range, prosodic phrasing may convey either
categorical or gradient meanings, given that flexible utterance (re)structuring allows for
subjective interpretation.

Intonational Features in Teaching Discourse and Proficiency Assessment
In this section, we review studies that examined intonational features in the speech of

ESL/EFL speakers from two complementary perspectives central to the present study:
teaching discourse and proficiency assessment.



Intonational features in the speech of teaching assistants (TAs) have been primarily analyzed
from the perspective of comprehensibility. A consistent finding is that pitch range, tune, and
prominence play a key role in facilitating students’ understanding of lecture content. For
instance, wider pitch range, greater pitch variation and more explicit prominence marking
have been associated with higher proficiency ratings (Wennerstrom, 1998) and improved
comprehensibility (Pickering, 2001). Conversely, narrower pitch range, limited pitch
variation, and less explicit prominence have been shown to hinder comprehension and
negatively affect student engagement. More recent work (e.g., Deng et al., 2024) further
supports these findings by showing that such prosodic features and pausing patterns are
associated with prosody ratings.

Despite the interest in intonation in teaching discourse, research in this area remains limited.
In particular, little attention has been given to the systematic description of intonational
features in the scope of ESL/EFL teachers’ proficiency assessment. Nonetheless, intonational
features have been treated as measurable components of oral proficiency in the speech of
ESL/EFL learners, focusing on their predictive role in scoring.

These studies have shown that prosodic features related to intonation—the number of
intonation units, pitch accent types, and pausing patterns—are associated with higher
proficiency ratings (Iwashita et al., 2008; Kang et al., 2010; L1, 2023). However, these
measures do not consistently distinguish adjacent proficiency levels (Iwashita et al., 2008).
Moreover, the categories used to describe intonation—e.g., “English-like” vs. “non-English-
like” (Iwashita et al., 2008)—remain relatively broad and open to subjective interpretation.

Another line of research has explored differences in intonation patterns between learners’ L1
and their ESL/EFL production. Results show that ESL/EFL intonation is often shaped by L1
transfer, even at higher proficiency levels, and that learners may exhibit a reduced ability to
use prosodic cues effectively in ESL/EFL discourse, as evidenced in studies with Italian
(Busa & Stella, 2015), Mandarin (Liu, 2017), and Brazilian speakers (Silva Junior, 2020).
However, these studies do not address intonational features in the scope of proficiency
assessment.

The aforementioned studies highlight both the relevance of intonation for ESL/EFL speech
and limitations in its current description in proficiency assessment. While intonational
features contribute to comprehensibility and correlate with proficiency ratings, they remain
underspecified in proficiency scales. Specifically, there is a lack of research that
systematically examines prosodic features related to intonation with the explicit goal of
informing the development of proficiency descriptors.

THE CURRENT STUDY

This study aims to improve the description of intonation in the EPPLE examination to better
differentiate four levels in its pronunciation proficiency scale.

The acronym EPPLE stands for Exame de proficiéncia para professores de lingua
estrangeira in Brazilian Portuguese. It is a computer-based examination currently under
development in Brazil. Pilot versions are periodically administered to inform the construct
underlying the assessment of pronunciation skills of pre-service Brazilian EFL teachers
(Oliveira et al., 2025).



Pronunciation is assessed in the EPPLE examination using a four-point scale (see Appendix),
in which intonation is described through two descriptors: “uses intonation to highlight
important elements in his/her utterances” (level 4), and “does not use intonation to highlight
important elements in his/her utterances” (levels 3, 2, 1; Cialdini, 2023). Thus, intonation is
not operationalized progressively across the four proficiency levels.

To address this gap, this study is guided by the following research question:
Which prosodic variables most effectively distinguish the proficiency levels in the EPPLE
examination and inform the development of clearer descriptors to assess intonation?

METHOD
Participants

The participants were 23 candidates for the EPPLE examination (17 female and 6 male), all
first language speakers of Brazilian Portuguese and undergraduate students majoring in
Portuguese and English as a Foreign Language at a Brazilian public university in the state of
Sao Paulo. They were classified according to Cialdini’s (2023) ratings, which were based on
the scale presented in Appendix: band 4 (n = 10), band 3 (n =7),band 2 (n =5),band 1 (n =

1).
Materials and Procedures

Acoustic analysis was conducted on an excerpt of the recordings corresponding to a task in
which test-takers were required to explain to a hypothetical student either the difference
between “will” and “going to” or between the present perfect and the present simple. This
task was selected because it elicits speech that closely approximates a core teaching task—
providing explanations.

The utterances produced by the participants were analyzed according to the Autosegmental-
Metrical (AM) framework (Ladd, 2008; Pierrehumbert, 1980) using Praat (Boersma &
Weenink, 2025). In this model, intonation consists of sequences of high and low pitch
accents, which can be monotonal (L* or H*) or bitonal (H*+L, H+L*, L*+H, L+H*). Pitch
accents are anchored to prominent words, with the starred tone aligned with the stressed
syllable. Boundary tones, which characterize the final portion of the utterance, are
exclusively monotonal and are marked with the percentage symbol (L% or H%).

The AM framework was selected because it enables a fine-grained analysis of prosodic
events that characterize tune and prominence with precision. It also assumes that intonation is
related to the prosodic structure, therefore supporting a comprehensive description of
intonation. Accordingly, we consider Nespor & Vogel’s (2007) prosodic hierarchy, focusing
on its two highest constituents, the utterance and the intonational phrase. An utterance
contains one or more intonational phrases; the intonational phrase is “the domain of an
intonation contour” and its ends “coincide with the positions in which pauses may be
introduced” in an utterance (Nespor & Vogel, 2007, p.188).

Data Analysis

Twelve variables, grouped into four categories, were defined within the AM framework,
while their quantitative operationalization was based on Isaacs and Trofimovich (2012), as



shown in Table 1. As in typical assessment contexts, pause appropriateness was assessed
impressionistically, based primarily on syntactic criteria (Nespor & Vogel, 2007).

Table 1
Twelve Prosodic Variables Within the AM Framework and their Operationalizations
Category Variable Operationalization
Pitch accents High (H*) pitch Number of H* pitch accents/total number of
accent ratio pitch accents produced
Low (L*) pitch Number of L* pitch accents/total number of
accent ratio pitch accents produced
Ascending (L*+H, Number of ascending pitch accents/total
L+H*) pitch accents number of pitch accents produced
ratio
Descending (H*+L, Number of descending pitch accents/total
H+L*) pitch accents number of pitch accents produced
ratio

H* in bitonal
(H*+L, L+H*) pitch
accents ratio

Number of H* tones aligned to a stressed
syllable in bitonal pitch accents/total number of
bitonal pitch accents produced

Boundary tones

High (H%)
boundary tone ratio

Low (L%) boundary
tone ratio

Number of H% boundary tones/total number of
boundary tones produced

Number of L% boundary tones/total number of
boundary tones produced

Pausing/phrasing Intonational phrase ~ Total number of intonational phrases/total

rate number of utterances

Number of pauses Total number of filled pauses/total number of

rate utterances

Pause duration ratio  Total duration of unfilled pauses (s)/total time
of utterances (s)

Pause error ratio Total number of inappropriately inserted pauses
within utterances/total number of pauses
produced

Pitch range Mean pitch range Mean of the difference between the highest and

the lowest FO values produced

The data were grouped by proficiency level according to the ratings reported in the
Participants’ section. Since only one participant was rated at level 1, levels 2 and 1 were
combined into a single category. Descriptive statistics were generated, followed by Shapiro—
Wilk and Levene’s tests to assess normality and homogeneity of the data. Subsequently,
series of one-way ANOV As and Kruskal-Wallis tests were run using SPSS (IBM Corp.,
2023) to examine whether there were significant differences across proficiency levels in the
production of the aforementioned prosodic measures.



RESULTS

One-way ANOVAs revealed statistically significant differences across proficiency levels for
the variables “high pitch accent (H*) ratio,” F(2) = 5.59, p = .01, and “mean pitch range,”
F(2)=3.51, p =.04. Post-hoc Tukey tests indicated that high pitch accent ratios differed
between levels 2 and 3 (p = .01) and between levels 3 and 4 (p = .03). Notably, similar mean
values were observed for levels 2 and 4. In contrast, mean pitch range differed only between
levels 2 and 4 (p = .04). Descriptive patterns for these variables are presented in Figures 1
and 2. No statistically significant differences were found for the other variables. A summary

of the results for all variables is provided in Table 2.

Table 2

Summary of Statistical Results

Variable Level 2 Level 3 Level 4 )2 Test
High (H*) pitch ratio 0.29 (0.15)  0.11 (0.06) 0.25(0.10) .01 ANOVA
Low (L*) pitch ratio 0.25(0.14)  0.39(0.24) 0.21 (0.10) .08 Kruskal
Ascending (L*+H, L+H*) pitch ratio  0.29 (0.10)  0.33 (0.20) 0.31(0.12) .89 ANOVA
Descending (H*+L, H+L*) pitch ratio 0.17 (0.04)  0.17 (0.09) 0.24 (0.11) .18 Kruskal
H* in bitonal (H*+L, L+H?*) pitch 0.38 (0.13)  0.28 (0.14) 0.40 (0.10) .13 ANOVA
Low (L%) boundary tone ratio 0.83(0.12) 0.80(0.16) 0.81 (0.23) .78 Kruskal
High (H%) boundary tone ratio 0.17 (0.12)  0.19 (0.15) 0.19 (0.23) .82 Kruskal
Intonational phrase rate 3.57(1.63) 3.01(0.51) 3.01 (0.81) .96 Kruskal
Number of pauses rate 2.58 (1.62) 1.99(0.53) 1.99 (0.80) .93 Kruskal
Pause duration ratio 0.23 (0.15) 0.21(0.15) 0.15 (0.06) .49 Kruskal
Pause error ratio 0.62 (0.31) 0.67(0.16) 0.52 (0.17) .35 ANOVA
Mean pitch range (in Hertz) 93.6 (50.88) 149.1 (69.96) 164.2 (37.58) .04 ANOVA

Note. Values presented as means (standard deviations).

Figure 1

Boxplots of High Pitch Accent Ratio Across Proficiency Levels
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Figure 2
Boxplots of Mean Pitch Range Across Proficiency Levels
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DISCUSSION AND CONCLUSION

Our research question asked which prosodic variables related to intonation most effectively
distinguish proficiency levels in the EPPLE examination in order to inform the development
of proficiency descriptors. The results indicate that high pitch accent ratio and mean pitch
range were the only variables that significantly differentiated proficiency levels, although
they did not distinguish all levels consistently. High pitch accent ratio differentiated adjacent
levels (2-3 and 3—4), but not the extreme levels (2 and 4), which presented similar mean
values. In contrast, mean pitch range distinguished only the extreme levels, with lower values
observed at level 2 and higher values at level 4.

The findings for pitch range align with previous research showing that wider pitch range is
associated with higher proficiency (Wennerstrom, 1998) and that clearer distinctions tend to
emerge between extreme levels in proficiency scales (Iwashita et al., 2008). In contrast, the
findings on high pitch accents diverge from Li (2017), who reported an association between
higher prosodic ratings and greater use of H* pitch accents. This pattern may reflect either
inconsistencies in the prosodic annotation or non-linear prosodic development.

Although the remaining variables did not reach statistical significance, their descriptive
patterns provide additional insights. In particular, slight differences in pausing/phrasing
measures suggest that this category would contribute to the differentiation of proficiency
levels if larger samples were analyzed. Boundary tones did not show significant differences
across levels, a finding consistent with Wennerstrom (1998) and possibly due to the
spontaneous nature of the task.

Based on these findings, preliminary descriptors for the assessment of intonational features in
the EPPLE examination are proposed in Table 3 as a guide for future scale development.



Table 3
Preliminary Descriptors of Intonation for the EPPLE Examination

Level Descriptors

4

Frequently uses high pitch accents in focused words.
e Exhibits a wide pitch range, contributing to an expressive and engaging

explanation.
3 e Occasionally uses high pitch accents in focused words.
e Exhibits a wide pitch range, contributing to an expressive and engaging
explanation.
2-1 e Frequently uses high pitch accents in focused words.
e Exhibits a narrow pitch range, leading to an inexpressive/monotonic
explanation.

This study has several limitations. The unbalanced sample, particularly the
underrepresentation of level 1, required the combination of levels 1 and 2, limiting the ability
to fully assess distinctions across all levels. Future research should therefore include larger
and more balanced samples to validate the present findings.

The lack of clear progression across levels may reflect the inherent difficulty of
operationalizing intonation in proficiency scales or the non-linear nature of ESL/EFL
intonational development (Busa & Stella, 2015), resulting in overlapping patterns across
proficiency levels. In addition, our findings point to the need for clear criteria in the
definition and annotation of pitch accents within the AM framework.

Despite these limitations, this study contributes to the field of research on intonation in
instructional discourse by underscoring the need to incorporate intonational features more
systematically into the assessment of ESL/EFL teachers’ proficiency. In the context of the
EPPLE examination, refining the description of intonation may contribute to more reliable
assessment practices and, ultimately, to the improvement of pronunciation skills of Brazilian
ESL/EFL teachers.
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Appendix

The proficiency scale used to assess pronunciation in the EPPLE examination (Cialdini,
2023)

4 Speech is intelligible and comprehensible throughout.
Uses intonation to highlight important elements in his/her utterances.
Deviations in the production of consonants and vowels are rare.

Deviations in word stress are virtually non-existent.

nobk W=

Consonant and vowel deviations do not occur concomitantly with word stress
deviations.

6. Has satisfactory control over the articulation of complex sounds of the target
language.

Speech is intelligible and comprehensible throughout.

Does not use intonation to highlight important elements in his/her utterances.
Deviations in the production of consonants and vowels are rare.

Deviations in word stress are rare.

A e

Consonant and vowel deviations do not occur concomitantly with word stress
deviations.

6. Has moderate control over the articulation of complex sounds of the target
language.

Speech is occasionally unintelligible and incomprehensible.

Does not use intonation to highlight important elements in his/her utterances.
Deviations in the production of consonants and vowels are generally observed.
Deviations in word stress are occasionally observed.

A

Consonant and vowel deviations occur concomitantly with word stress
deviations.

6. Has reasonable control over the articulation of complex sounds of the target
language.

Speech is mostly unintelligible and incomprehensible.

Does not use intonation to highlight important elements in his/her utterances.
Deviations in the production of consonants and vowels are frequent.
Deviations in word stress are frequent.

M

Consonant and vowel deviations occur concomitantly with word stress
deviations.

6. Has little control over the articulation of complex sounds of the target language.
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