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Abstract
Yes-no questions in Italian are not marked morpho-syntactically
and intonation is the only cue distinguishing declarative vs in-
terrogative modality. However, in different regional varieties of
Italian, the intonation patterns of questions vary dramatically
and yes-no questions can be realised with final rising or falling
contours. In this contribution, we investigate whether adult
learners of L2 Italian correctly identify the modality (interrog-
ative vs declarative) of a sentence, when pronounced by native
speakers of different regional provenance, using a variety of ris-
ing and falling contours. We developed an identification test
where participants were exposed to 100 stimuli (10 sentences x
5 varieties x 2 modalities), pronounced by 10 speakers from 5
different regions in Italy. 20 L1 English learners of L2 Italian
and 20 L1 Italian control speakers listened to the final syllables
of each utterance and identified it as declarative or interrogative.
Results show that L1 Italian speakers correctly identify sentence
modality at higher rates than learners, and that questions with
final falling contours have the lowest correct identification rates
for learners. We argue that this may be attributed to L1 trans-
fer (since a rise is the default realisation for yes-no questions in
English, even more so without syntactic inversion), as well as
to universal patterns.
Index Terms: prosodic variation, regional Italian, perception
task, intonational pattern, L2 English learners

1. Introduction
1.1. Yes-no questions in English and Italian

Intonation conveys information at various linguistic and extra-
linguistic levels, including modality (e.g., declarative, interrog-
ative, continuative) [1]. While in some languages the interrog-
ative modality is realised via various non-prosodic cues (typi-
cally at the morpho-syntactic level, via word order, particles or
affixes), other languages rely on intonation alone to express sen-
tence modality. English is an example of the former language
type, and uses subject-verb inversion and do constructions to ex-
press the interrogative modality. In this type of languages, into-
nation can accompany non-prosodic cues for expressing modal-
ity: traditional descriptions of English attribute falling contours
to declarative sentences and rising contours to unmarked yes-
no questions [2] [3] [4], with a certain amount of variation, for
example more frequent low rises in British English and more
frequent high or wide rises in American English (but [4] chal-
lenged this view). Other studies observed the use of falling con-
tours for yes-no questions in some cases [5], particularly in the
case of ”non-genuine” questions [6] [7]. However, falling con-
tours for yes-no questions are less frequent than rises, and the
latter are therefore as unmarked. We should also point out that
intonation can sometimes be the only cue expressing modality

in English, as in the so-called declarative questions (i.e., with-
out inversion such as she went there?), which systematically
rise [3]. Additionally, the association between falling and rising
contours to statements and questions respectively has also been
described as a universal trend among languages (among others
[8], [9]). Vice versa, Italian is an example of languages where
intonation tends to be the only linguistic cue distinguishing
declarative vs interrogative modality. For instance, the sentence
C’è ancora della pasta nella pentola(?) (There is still pasta in
the pot(?)) can be declarative or interrogative, depending on
intonation alone. In Standard Italian, a falling contour is canon-
ical for declarative sentences, and a rising contour is canonical
for yes-no questions ([10]), following the typological trend ob-
served in many languages and mentioned above. Nevertheless,
speech is characterised by variations depending on many fac-
tors, including regional variety. Recent studies have looked at
intonational variation of Italian varieties (see [11], [12], [13]),
and have usually found that regional variation affects more par-
ticularly the interrogative modality, where it is possible to rec-
ognize specific intonation patterns for specific varieties. For
example, some of them make extensive use of falling contours
even for questions. In this contribution we shall consider intona-
tional variation across 5 regional varieties of Italian: TO (Turin,
north-west), PD (Padova, north-east), PR (Prato, centre), CA
(Cagliari, Sardinia) and PA (Palermo, Sicily). These varieties
have been chosen in the attempt to cover dialectal areas of Ital-
ian across the whole country and because they differ regarding
the default final contour for the interrogative modality (see fig-
ure 1): falling-rising for PR ([14]) and CA ([15]), rising-falling
for TO ([16]), PD ([11]) and PA ([17]).

1.2. Effects of regional variation on L2 phonology

It seems therefore reasonable to believe that the amount of
regional variation affecting intonation patterns among Italian
speakers can potentially be an issue for learners of Italian as
a second language (L2), since they may have had limited expo-
sure to such varieties. In effect, Standard Italian is based on the
variety spoken in Florence, Tuscany (central Italy), and this va-
riety is certainly the most frequent in audio materials conceived
for L2 learners, as well as in the media. This means that L2 Ital-
ian learners may be confronted to difficulties in recognising sen-
tence modality when listening to regional varieties exploiting
intonation patterns that differ from Standard Italian, or from the
universal trend (rising for questions, falling for declaratives).
The effects of regional variation on L2 acquisition have been
little explored in the literature, and even less so for prosody.
Some studies have concentrated on the effect of L1 regional
variation on L2 acquisition, e.g. differences in the perception
of L2 Dutch by L1 Peruvian vs L1 Iberian Spanish learners
[18], of L2 English by L1 Dutch and L1 Belgian learners [19],
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Figure 1: f0 contours of the 5 last syllables of the sentence
”La riunione di martedı̀ è stata confermata./?” for the 5 vari-
eties employed in the task (red=declarative, blue=interrogative
modality). The nucleus is on the penultimate syllable.

and differences in production patterns by L2 German learners of
L1 Italian with different dialectal backgrounds [20], with some
other studies failing to find significant effects (e.g. for Standard
vs Cypriot L1 Greek learners of L2 Dutch [21], possibly due to
the high acoustic proximity between the vowel systems of these
two varieties). But the literature is far scarcer on the effects of
L2 regional variation: [22] found that exposure to L2 regional
varieties affects how well learners perceive and produce spe-
cific segments in an L2, and [23] revealed that less-experienced
L2 listeners use L1 vowel categories in the identification of L2
vowels, especially for less familiar varieties. None of these
studies examined prosodic patterns, confirming the tendency of
L2 phonology acquisition studies to concentrate on segmentals
rather than on prosody.

1.3. Goal of our study and expectations

We investigate whether modality identification in L2 Italian by
L1 English learners is hindered by L2 regional variation. We
developed a listening task with L2 Italian sentences as spoken
in various regional varieties. We included five regional vari-
eties of Italian as spoken in the following 5 cities: TO (Turin),
PD (Padova), PR (Prato), CA (Cagliari), PA (Palermo). We ex-
pect that interrogative utterances produced by speakers of vari-
eties using a rising contour will be more accurately identified as
questions, while interrogative utterances produced by speakers
of varieties using a falling contour will be more challenging.
Such expectations are based on (a) markedness, i.e. the uni-
versal trend of questions to rise; (b) exposure, i.e. the general
familiarity of L2 learners with the SI intonation, which tends
to rise for questions; (c) L1 transfer, given that English yes-no
questions are typically associated to rises ([2]).

2. Data and Methodology
In order to test the effect of regional contours on modality
recognition in L2 Italian, we developed a modality identifica-
tion test based on audio recordings. The details of the test and
of the participants are given in this section.

2.1. Stimuli

The stimuli consisted of 10 Italian sentences that could work
in the declarative or interrogative (yes-no question) modality
without any modification other than intonation (e.g. La riu-
nione di martedı̀ è stata confermata. ”Tuesday’s meeting was
confirmed(?)”). Each sentence was recorded in the two modal-
ities in the five target regional varieties. For each variety we
recorded two speakers, a man and a woman, each of which read
5 sentences in a sound-proof booth at the LFSAG lab in Turin.
In total, we therefore recorded 5+5 sentences x 2 modalities
x 5 varieties = 100 stimuli. The sentence had variable length,
but all recordings were cut in Praat ([24]), so that only the last
5 syllables of each sentence were left (everything else was re-
moved). This was done in order to obtain stimuli of comparable
duration, and to remove intonation patterns at the beginning of
each sentence that may have carried information about modal-
ity. The nucleus is on the penultimate syllable for 8 sentences,
and on the last and antepenultimate syllable for the remaining 2
sentences. The audio files were then normalised to an average
intensity of 70 dB and converted to mp3 format for use within
Gorilla (see below).

2.2. Test format

The Gorilla platform [25] was used to create and host the
modality identification task. At the beginning of the test, the in-
structions included the list of written sentences with the aim of
familiarising participants with the stimuli: we did not want them
to concentrate on understanding the words, but rather on recog-
nising the modality. After the instructions, the test included a
short training phase with 4 trials, and then the 100 real trials.
Within each trial, after a fixation of 700 ms, participants lis-
tened to an audio stimulus and had to decide if it was a question
or a declarative sentence by clicking on a key. The duration of
the whole test was approximately 10-15 minutes.

2.3. Participants

We recruited 20 L1 English learners of L2 Italian (10F, 10M,
age range: 24-47, henceforth EN group). They were all born in
the UK (various cities) and had studied Italian for 1 to 7 years
at the time of testing. Additionally, 20 L1 Italian speakers (10F,
10M, age range: 24-42) from different regional backgrounds
were recruited as controls (henceforth IT group).

2.4. Pitch contours of the stimuli

In order to investigate the effect of contour on participants’ re-
sponses, we analysed the intonation patterns of each stimulus.
This analysis was carried out auditorily, with the supporting vi-
sualisation of the pitch track on Praat (the window was adjusted
to 100 – 400 Hz for female speakers and 50 – 250 Hz for male
speakers, or as needed to avoid octave jumps and other F0 detec-
tion errors). The contour of each nuclear pattern was coded as
falling, rising, rise-falling, or fall-rising. Unsurprisingly, declar-
ative sentences generally (though not exclusively) exhibited a
falling pattern, with some exceptional fall-rising patterns no-
tably by PD speakers. On the other hand, the interrogative stim-
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Figure 2: Accuracy by group for declarative and interrogative
stimuli. Circles indicate falling (or rise-falling contours), trian-
gles indicate rising (or fall-rising) contours.

uli are characterised by rising or fall-rising patterns, while the
rise-falling pattern is especially used by TO speakers, but also
in some realisations by PD and PA speakers (see figure 1).

3. Results
3.1. Global results

The data recorded by Gorilla were saved in .csv format and
analysed in R [26]. Global accuracy scores for each of the 10
sentences are presented in figure 2 by modality (interrogative
vs declarative) and group (L1 English learners and native Ital-
ian speakers), also distinguishing rising (or fall-rising) vs falling
(or rise-falling) contours. The plots immediately show that ac-
curacy is globally higher for IT than for EN, which is clearly
not surprising. Interestingly, the performance of the IT group
would be essentially at ceiling level, if it were not for five TO
stimuli, which have not been recognised as interrogative (accu-
racy < 40%, and in three cases even close to 0%). The same
five sentences also have particularly low accuracy among the
EN group, and in general interrogative stimuli in the TO variety
are recognised worse than in the other varieties.

3.2. Effects of L2 regional variation

In order to gain a deeper insight, we analysed the data with
mixed-effects models, separately for declarative and interrog-
ative sentences, using lme4 [27], lmerTest [28], and emmeans
[29] libraries, using Saitterthwaite’ approximation to compute
degrees of freedom and p values. A first model was built to pre-
dict participants’ responses for declarative sentences, including
variety and group as fixed effects, with random intercepts for
participant and sentence, and a by-group random slope for sen-
tence (random slopes for participant were not included to avoid
singular fit). Predictions for this model were extracted via ggef-
fect [30] and are illustrated in figure 3. The model revealed a
significant effect of group (IT having significantly higher accu-
racy than EN, p < .001), but no significant effect of the regional
variety. This suggests that declarative sentences are recognised
at similar accuracy rates across the five varieties considered.

A second analogous model examined participants’ re-
sponses for interrogative sentences, with variety and group as
fixed effects, random intercepts for participant and sentence,
and by-group random slope for sentence. Predictions for this
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Figure 3: Predicted accuracy for declarative sentences, by
group and variety.
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Figure 4: Predicted accuracy for interrogative sentences, by
group and variety.

model are illustrated in figure 4. Again, we have a significant
and expected effect of group (IT having significantly higher ac-
curacy than EN, p < .001), but this time we also have a signif-
icant effect of variety, which is evident in the plot, as well as a
significant interaction of variety and group. Post-hoc pairwise
comparisons with Tukey adjustment revealed that TO stimuli
were recognised as interrogative with significantly lower accu-
racy than the other four varieties by the IT group (all p values
< .001) and the EN group (all p values < .03). Additionally,
among the IT group accuracy was significantly lower for PD
than for PR and CA (both p values < .002), whereas among the
EN group it was significantly lower for PA than PR (p = .05).
This suggests that stimuli uttered with TO intonation patterns
were the most difficult to identify as interrogative, both for IT
and EN, and that PR (Tuscan) patterns were the easiest for both
groups, as can be observed in figure 4.

3.3. Effects of contour

Since TO interrogative sentences are also the ones that most
frequently use a falling or rise-falling pattern on the last syl-
lables, these results seem to corroborate the hypothesis that the
identification of the interrogative modality is more difficult with
non-rising patterns. In order to more directly test this hypoth-
esis, we built a further model to predict responses for interrog-
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Figure 5: Predicted accuracy for interrogative sentences, by
group and contour.

ative sentences: group and contour were included as fixed ef-
fects, with random intercepts for participant and sentence; in
this case, we were able to include a by-group random slope for
sentence, and a by-contour random slope for participant. The
predictions of this model are illustrated in figure 5: beyond the
significant effect of group (p < .001), we observed a significant
effect of contour (p < .001), and a significant interaction of con-
tour x group (p < .001) suggesting that the effect of contour was
stronger among the IT group than among the EN group. Pair-
wise comparisons revealed that stimuli with a falling contour
were correctly identified as interrogative at a much lower rate
than stimuli with a rising contour by both the IT group (p <
.001) and the EN group (p = .005).

4. Final discussion
Globally, these results suggest that prosodic patterns due to L2
regional variation can affect the recognition of sentence modal-
ity by L2 learners. In our data, TO turns out to be most dif-
ficult in this respect, corroborating the idea that patterns that
are more marked and/or divergent from the L1 may pose chal-
lenges. However, some observations need to be pointed out.

Firstly, among the varieties included in this study, only TO
seems to pose relevant challenges for modality recognition for
L2 learners. We expected the Tuscan variety (PR) to be the
easiest, given that L2 Italian learners are generally exposed to
Tuscan Italian in the classroom and in the media (despite poten-
tially different exposures to and preferences for given varieties
by each learner). In fact, although accuracy is indeed highest
for PR, it does not significantly diverge for PR vs PD and CA,
and only slightly for PR vs PA. This may suggest that variation
in prosodic detail due to L2 regional varieties may not always
constitute a difficulty for learners, as long as they can somehow
match it to a prototypical pattern (be it a universal pattern, or a
pattern matching L1 characteristics, or a pattern matching their
reference L2 variety – which we assume to be Standard Italian).
Instead, difficulties arise when the prosodic pattern cannot be
matched to this prototype, as is the case for non-rising interrog-
ative intonation for TO. These results go in the same directions
as previous studies on modality identification, who found that
learners and native speakers tend to associate rising contours to
questions ([9], [31]) and who argued that this may be related to
a universal trend.

Secondly, the effect of contour is visible not only for EN,

Figure 6: Accuracy by stimulus type (full sentence vs last 5 syl-
lables) for declarative and interrogative stimuli by TO speakers.
Circles indicate falling (or rise-falling contours), triangles in-
dicate rising (or fall-rising) contours.

but also for IT participants: TO stimuli with falling contours
are difficult to identify as questions not only for learners but
also for native speakers. Since the stimuli only included the last
five syllables, it may be the case that TO questions are char-
acterised by intonation features elsewhere than in the last five
syllables (and therefore not available to participants). In order
to address this matter, a further test was run with 10 native Ital-
ian speakers, who performed the same test described above, but
with TO full sentences rather than the five last syllables. The
results of this further test are illustrated in figure 6, and show
that native speakers do not seem to have issues in recognising
the interrogative modality for TO stimuli if presented with the
full sentence, suggesting that Piedmontese regional Italian can
express the interrogative modality via prosodic cues at the be-
ginning rather than at the end of the IP - at least in some cases.
However, this too is a characteristic which may not be familiar
to L2 learners, and which will be explored further in our future
studies.

Finally, another interesting question that remains open is
whether the disturbing effect of non-rising contours for inter-
rogative stimuli is due to L1 transfer (rise being the standard re-
alisation for yes-no questions in English) or markedness (rises
being universally associated to the interrogative modality). Our
experiment was not designed to specifically distinguish between
these two possible causes, and only future studies will be able
to answer this.
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