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Previous studies report that Italian learners of German transfer their L1 prosody to their L2 when marking informa-
tion status prosodically within noun phrases (NPs). However, these studies were based on a categorical analysis
of accentuation based on the presence or absence of pitch accents, which might not provide the full picture of inter-
languages, in which category boundaries are flexible and dynamically evolving. We elicited two-word NPs in two
different information status conditions — given-new (GN) and new-given (NG) — in L1 German, L1 Italian, and L2
German. We performed a periodic-energy-informed analysis to explore speakers’ continuous modulation of FO and
prosodic strength and additionally discuss the results for the interlanguage in categorical terms. Learners prosod-
ically mark information status by modulating the FO contour on the first word similarly to their L1. However, learners
reduce the prosodic strength of the second word in the noun phrase across the board, i.e. irrespective of informa-
tion status. This pattern resembles German deaccentuation, and indicates that the learners are using a salient pat-
tern but are not associating it with the appropriate pragmatic function. The current study revealed patterns for L1
Italian learners of L2 German which did not emerge in previous categorical analyses of the intonation of Italian
learners of German.
© 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

tions, in some cases providing gradient analyses and in others
categorical.

Since languages differ in how prosody is used to mark infor-
mation status, this prosodic skill might present a challenge to
second language (L2) learners. To date, there are few studies
on the prosodic encoding of information status in interlan-
guages, despite the fact that this encoding has important con-
sequences for successful communication. Such studies also
have considerable potential for educational applications above
and beyond the theoretical knowledge gap that such studies
can fill. Studies on the prosodic encoding of information status
in interlanguages mostly report on a transfer of phonetic and
phonological cues from the L1 to the learners’ L2. They differ
in the methodological approach to learners’ prosodic realisa-
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In this contribution, we aim at enriching the existing body of
knowledge by unveiling the complexity of second language
acquisition (SLA) processes. We use an exploratory approach
that provides information about entire structures (rather than
merely selected positions), broken down into pitch-related
and strength-related metrics that we derive from the acoustic
signal. Using this approach as a first approximation, we go
beyond the reduction that discrete categorical symbols in for-
mal models of intonation necessarily convey, to gain a window
onto the fine details of prosodic aspects of the interlanguage (a
language produced by learners that is a unique linguistic sys-
tem different from both learner's native and target languages,
but still presenting elements of both of them, as in Selinker,
1972) with more objective, open-ended and theory-neutral
measures of the continuous signal (rather than derived
symbols).

Specifically, in this paper we investigate the prosodic mark-
ing of information status (in our case, new or given with respect
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to the context) within noun phrases by ltalian learners of
German, following the footsteps of the pioneering studies on
Italian and German as L1 and L2 in Swerts et al. (2002) and
Avesani et al. (2013, 2015), which used a categorical
approach. To offer new insight on this issue, we use an innova-
tive acoustic analysis to explore the modulations of FO and pro-
sodic strength used by learners to prosodically distinguish
information status in production (previously used effectively
to analyse the learners’ native language, ltalian, in Sbranna
et al., 2023).

In the following section (Section 2), we review the back-
ground on prosodic marking of information status, first in sec-
ond language research, then in both ltalian (native language
of the learners) and German (target language of the learners),
and we describe the comparative approach we used to inves-
tigate the intonation of Italian learners of German. These
accounts are followed by a description of the production study
(Section 3), and the results of the acoustic and statistical anal-
yses (Section 4). Finally, we present a discussion in Section 5,
followed by our conclusions in Section 6.

2. Background

2.1. Prosodic marking of information status in second language
acquisition

The evidence collected so far about the prosodic marking of
information status in L2 is mostly relative to learners of English
as L2, and the effects of proficiency reported are inconsistent.
In particular, learners’ prosodic encoding of information status
has been found to differ from English native speech, both pho-
netically and phonologically.

Phonetic differences involve the use of FO peak alignment,
FO height and FO movement. For example, Korean learners of
English produced a delayed pitch peak on new information
(Trofimovich & Baker, 2006), probably owing to the influence
of L1 pitch alignment patterns. Mandarin Chinese learners of
English, instead, presented less difference in pitch excursion
across new and given items in their interlanguage compared
to L1 English speakers (\Wennerstrom, 1998). The same result
is reported for Spanish learners of English, whose pitch range
on focused constituents is narrower than in native productions,
without clear differentiation from the adjacent syllables. More-
over, these learners were also found to produce a falling con-
tour on both new and given elements, while native speakers
differentiated the information status using a fall and a low rise
respectively (Verdugo, 2003). A study on Malay learners of
English showed that the phonetic details of L2 rises resembled
those in the speakers’ L1 (Gut & Pillai, 2014).

From a phonological point of view, there seems to be a com-
mon tendency for non-native speakers to overaccentuate,
regardless of information status (Austrian learners in
Grosser, James, & Leather, 1997; Spanish learners in
Verdugo, 2003; learners with various L1 backgrounds in Gut,
2009; Malay learners in Gut & Pillai, 2014). In interpreting this
result, it is important to keep in mind that the target language is
always English, in which accentuation is used to mark informa-
tion status, whereas the learners’ native languages might have
a looser relation between accentuation and information status,
and might follow other criteria for distributing accents in the

utterance, leading to the accentuation of given elements in
the L2. This is the case for Spanish and Malay learners accen-
tuating given elements in final position, where final position is
taken to be the default, or unmarked case, i.e. “the pattern that
is chosen when there is no compelling grammatical or contex-
tual reason to choose some other” (Ladd, 2008, p. 223).

In a cross-linguistic study on Dutch and French (Rasier
et al., 2010), it emerged that not all learners tended to overac-
centuate, and that both Dutch learners of French and French
learners of Dutch transferred their L1 features in prosodically
encoding the information status of noun phrases. Specifically,
Dutch learners tended to use the less common French “focus
accent” (more similar to their own L1), in which only one ele-
ment of the noun phrase is accented, and never used the more
common French “bridge accent”, in which both elements of the
noun phrase are accented. French learners also applied their
own L1 strategy to the L2 in not deaccenting contextually given
information. The difference between learner groups is
explained by the Markedness Differential Hypothesis
(Eckman, 1977), according to which, marked processes and
structures (such as selectively accentuating to communicate
pragmatic contexts) are more difficult to learn than unmarked
ones (such as structurally accentuating by position in the
default condition). Dutch learners therefore have an advantage
over French learners in this regard because the presence of a
marked process in a given system usually entails the presence
of the unmarked process in the same system as well, but not
the other way around. Another study conducted on languages
other than English reached similar results (Turco, Dimroth, &
Braun, 2015). While in L1 Italian polarity contrasts were
marked through a verum-focus accent (i.e. contrastive pitch
accents on the finite verb, p.466) in a minority of cases, Ger-
man learners of Italian produced more verum-focus accents
and transferred their L1 phonetic implementation by often
deaccenting post-focal constituents instead of using post-
nuclear pitch accents. Transfer was also found for Dutch learn-
ers of ltalian, who preferred lexical markers as in their L1
(Turco, et al. 2015). From these findings based on L2s other
than English, it appears that the influence of the L1, rather than
a universal tendency (Gut & Pillai, 2014; Gut, Pillai, & Don,
2013), better accounts for the consistent overaccentuation
found in L2 studies on the prosodic encoding of information
status.

Finally, results are contradictory about the effect of profi-
ciency on learners’ prosodic marking skills. Some studies
show that transfer of L1 features tends to decrease as lan-
guage proficiency increases. For example, in a study compar-
ing speakers of L1 Zulu with their L2 English, it was found that
beginners did not mark information status within noun phrases
through accents for contrastive or corrective focus in accor-
dance with in their L1, while advanced learners tended to do
so (Swerts & Zerbian, 2010). Likewise, advanced Japanese
learners of English were able to map given information to
deaccentuation and contrastive information to an L + H* accent
in the same way as native English speakers in both rating and
production tasks, whereas less proficient L2 learners only
mapped these in the rating task (Takeda, 2018). In contrast,
some other studies do not find an improvement in intonational
competence with higher proficiency (Chen & Bi, 2008; Verdugo
2003).
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2.2. Prosodic marking of information status in Iltalian

The extensive evidence of a close relationship between
prosodic accentuation and information status found in West
Germanic languages (Halliday, 1967; Terken, 1984; Ladd
1996; Cruttenden, 2006; Fery & Samek-Lodovici 2006) has
influenced successive research questions on Romance lan-
guages. A clear example is the use of the term “re-
accentuation” of given elements in early research on
Romance languages, to contrast with “deaccentuation” in
West Germanic languages (Cruttenden, 1993; Swerts,
Avesani, & Krahmer, 1999), implying that no accent is in
some sense the subtraction of an accent that is assigned
by default (even if Cruttenden 1993, 1997, himself observed
that these consistent associations are in fact “preferred” pat-
terns, allowing for alternatives). The widespread interest in
the phenomenon of deaccentuation also included some stud-
ies on ltalian, starting from Ladd’s observation that Italian
seems to allow deaccentuation of entire syntactic con-
stituents, i.e. full clauses or noun phrases, but blocks deac-
centuation within syntactic constituents (Ladd, 1996), even
if Italian tends to preferentially use word order to mark infor-
mation status (Cruttenden, 1993; Ladd, 1996, 2008: Face &
D’Imperio, 2005).

Some acoustic—phonetic studies provided support for
Ladd’s observation, reporting a reduced FO range and duration
in post-focal falling contours in northern Italian varieties
(Farnetani & Zmarich, 1997), or a low and flat FO contour on
post-focal given elements in Tuscan (Avesani et al. (1995);
Hirschberg & Avesani, 1997) and Neapolitan Italian
(D’'Imperio & House, 1997), in both full clauses and single
phrases.

Studies based on categorical phonological analyses, how-
ever, came to different conclusions. Investigations of accentu-
ation and accent types in Tuscan (Avesani, 1997) and Roman
Italian (Avesani & Vayra, 2005) found given elements to be
accented irrespective of their function and position in the dis-
course, with some exceptions found in the latter variety,
namely post-focal deaccentuation in sentences with fronted
foci. Successive acoustic—phonetic investigations on Tuscan
Italian showed that post-focal given elements occurring as a
head of the prosodic domain (i.e., in metrically strong position)
had an increase in duration, with more pronounced formants
and spectral emphasis, but no evidence of FO movement
(Bocci, 2013; Bocci & Avesani, 2011, 2015). In an attempt to
disentangle this complex picture, Bocci (2013) interprets the
low and flat FO contour found on post-focal given elements
as an L* pitch accent, rather than as deaccentuation. A similar
suggestion is made for Neapolitan Italian (D’Imperio, 1999), in
which the flat post-focal region is interpreted as a compressed,
downstepped version of the perceptually non-salient H + L*
phrase accent.

The evidence collected across different varieties of Italian is
inconsistent and sometimes contradictory due to different
methodological approaches and the great deal of dialectologi-
cal variation (Bertinetto & Loporcaro, 2005; Canepari, 1980;
Giordano, 2006; Lepschy & Lepschy, 1977; Magno-
Caldognetto, Ferrero, Lavagnoli, & Vagges, 1978; Savino,
2012; for a comprehensive review see Gili Fivela et al.,
2015; Vietti, 2019).

2.3. Prosodic marking of information status in German

In German, despite the relative flexibility of its word order,
prosody is the main linguistic marker of information status.
However, the traditional strong association between givenness
and accentuation assumed for West Germanic (Allerton, 1978;
Cruttenden, 2006) has been relativised by several investiga-
tions (Baumann, 2005; Baumann & Hadelich, 2003; Féry &
Kugler, 2008; Wagner, 1999), showing that even if deaccentu-
ation is the most appropriate and common way to mark given-
ness, different options are available. For example, in a study on
both read and spontaneous speech, Baumann & Riester (2013)
found fewer deaccentuation cases than expected from the liter-
ature. They suggest a gradient scale of prosodic prominence,
realised through a range of different accent types (including
deaccentuation), mapping onto different degrees of activation
of a referent (Baumann, 2006; Baumann & Riester, 2013). In
turn, different pitch accent types are realised through distinct
modulations of continuous phonetic parameters.

Pitch excursion is the main phonetic cue used in German to
mark information status. Féry & Kugler (2008) found a corre-
spondence between information status and tonal scaling, with
narrow focus raising the high tones of pitch accents and given-
ness lowering them in pre-nuclear position and even can-
celling them out in post-nuclear position. Accordingly, the
high tones of constituents under narrow focus were consis-
tently higher than those in all-new or given contexts. Similar
results are also reported for analyses of several phonetic cues
contributing to prosodic marking of focus (e.g., pitch excur-
sion, peak position, duration and accent type in Baumann,
Grice, & Steindamm, 2006; Grice, Ritter, Niemann &
Roettger, 2017; accent type, duration and articulatory ges-
tures in Hermes, Becker, Micke, Baumann, & Grice, 2008).
Peak position was also found to play a role. Kohler (1991)
found that different accent contours were perceived as corre-
sponding to different meanings: late peaks (where FO rises
throughout the stressed syllable, described as L + H*/L*+H
in Grice, Baumann & Benzmiiller 2005) for emphasis or con-
trast; medial peaks (where FO mostly rises throughout the first
half of the stressed syllable, described as H*) for new informa-
tion; and early peaks (where FO mostly falls throughout the
stressed syllable, described as H + L*/H+!H*) for accessible
or given information. In particular, a categorical distinction
was only found between early and medial peaks, whereas
there was a gradient difference between medial and late
peaks. In line with these results, Baumann et al. (2006) found
atendency for smaller focus domains (as in contrastive focus)
to be produced with later peaks (FO rising contours).

The above-mentioned studies provide a relatively clear pic-
ture of prosodic marking of information status and focus in Ger-
man, although the mapping is not one-to-one. They
demonstrate a probabilistic and gradient relation between
information status and accent type (including the absence of
an accent).

2.4. A comparative research programme on ltalian and German as L1
and L2

One research programme has allowed for the comparison
of Italian and West-Germanic languages with an experimental
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design that brings to light differences ascribable to language
structure: Swerts et al. (2002) and Avesani et al. (2015;
2013) investigated the prosodic marking of information status
in Tuscan ltalian and Dutch, and in Tuscan ltalian and Ger-
man, respectively. Their findings support Ladd’s (1996) obser-
vation that Italian strongly disfavours deaccentuation within
noun phrases contrary to the pattern in West-Germanic
languages.

Swerts et al. (2002) used a card game to semi-
spontaneously elicit noun phrases composed of two words (a
noun and an adjective), each of which could either be new,
given or contrastive according to the context. For Italian, they
report an FO excursion on both words with a hat pattern
stretching over the entire noun phrase regardless of the vary-
ing information structures, while in Dutch the FO excursion
was on the new element only. It was concluded that Italian fails
to deaccent post-focal given elements within noun phrases. A
following perception experiment reinforced this finding: ltalian
listeners could not reliably reconstruct the context in which
the noun phrases were produced when listening to them in iso-
lation. This result was replicated in a second perception exper-
iment with the same data (Krahmer & Swerts, 2008), which
suggests that these utterances lack sufficient prosodic cues
upon which listeners can rely to identify their information
status.

Avesani et al. (2015, 2013) successfully replicated the pro-
duction experiment by Swerts et al. (2002), reporting that in
Italian the second word of the noun phrase is always
accented, independently of its pragmatic status, whereas
the first word can lack an accent in some cases. Interestingly,
a range of pitch accents was found for both the first and sec-
ond words — H*, H + L* and L + H*, but not including the L*
found in previous studies on Tuscan ltalian (Bocci, 2013).
The explanation given is that in Italian, phonological con-
straints override the mapping between prosody and prag-
matic functions, such as focus or information status. In
detail, it is argued that the two words of the NP constitute
an intonational phrase, whose metrical head at the rightmost
position is the stressed syllable of the second word. The first
word, being in pre-nuclear position, can optionally be
accented, but does not have to be. In contrast, the metrical
head (the second word of the NP) has to bear the nuclear
accent and the presence of the nuclear accent in the right-
most strong metrical position cannot be overridden by syntac-
tic or pragmatic requirements (Avesani et al., 2015). In
German, according to this view, deaccenting of the strongest
metrical position of the intonational phrase is allowed and
occurs when required by the information status (i.e. in the
case of given items).

Avesani et al. (2015, 2013) also extended the investigation
to L2 German spoken by ltalian learners and L2 Italian spo-
ken by German learners, with the same proficiency level in
their respective L2s. They found that Germans successfully
reproduced the Italian accentuation pattern, but Italians did
not produce the German ones, as only a trace of deaccentu-
ation of given post-focal elements was found in their L2 Ger-
man (17% of the cases). The authors explain this result with
the Markedness Differential Hypothesis (Eckman, 1977; as
in Rasier & Hiligsmann, 2007 discussed in section 2.1) and

the Similar Differential Rate Hypothesis (Major & Kim,
1996), according to which marked structures are acquired
with a lower speed of learning. This means that Germans
can take advantage of possessing both strategies of accentu-
ation, whereas Italian learners of German have a harder task:
they have to learn that the distribution of prominences is not
necessarily position-based in German and is instead associ-
ated with the pragmatic status of the referent. Therefore, the
most difficult challenge will be to learn to deaccent the post-
focal given referent.

Despite enriching our knowledge of prosodic marking in
Italian and German, the studies reviewed above have certain
limitations. They investigate a relatively small group of partic-
ipants, making generalisation of the results difficult, in partic-
ular in light of individual differences. They also use a game in
which noun phrases are elicited from alternating speakers,
where the information status of adjectives and nouns differs
across turns. These alternating turns may not have created
an engaging interaction between speakers, who may not
have assumed the other player’s sentences as the context
for their own productions, and, instead, speakers may have
concentrated on their own list of productions. Finally, the
authors focus on the categorical presence or absence of
pitch accents and pitch accent type, and only provide limited
information on continuous measures — Swerts et al. (2002)
report the FO excursion only. However, previous research
on other languages has shown that a closer inspection of
continuous phonetic parameters can provide essential infor-
mation about the expression of pragmatic contrasts
(Cangemi, EI Zarka, Wehrle, Baumann, & Grice, 2016;
Cangemi & Grice, 2016; Cangemi, Krluger, & Grice, 2015;
Grice et al., 2017; Mucke & Grice, 2014), raising the question
as to whether a closer examination of these parameters
might have revealed differences that were not captured in
the categorical analysis.

In the following study, we attempt to overcome some of
these limitations by a) using a semi-spontaneous interactive
board game to elicit different types of information status in a
more naturalistic interaction which requires participants to
take into account their interlocutor's productions, b) with a
larger sample of participants compared to previous studies,
and c) performing an innovative acoustic analysis based on
periodic energy to investigate how far speakers modulate
FO and prosodic strength to prosodically mark information
status.

3. Method
3.1. Participants

40 Italian native speakers, who were learners of German as
L2, and 18 German native speakers were recorded. All Italian
speakers had grown up in the dialectal area of Naples with par-
ents of the same origin. They were either students at the
Goethe Institute (aged between 23 and 65, mean = 33; med-
ian = 30; SD = 12.29; 6 females, 4 males), or at the Depart-
ment of Literary, Linguistic and Comparative Studies (lt.:
Dipartimento di Studi Letterari, Linguistici e Comparati) at the
L'Orientale University in Naples (aged between 19 and 25,
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mean = 21; median = 20; SD = 1.2; 27 females, 3 males), with
German as a foreign language as one of their main subjects.’
Italian learners’ proficiency levels of L2 German were estab-
lished based on the language courses they were attending at
the time of the recordings and ranged from A2 to C1 CEFR
levels (Common European Framework of Reference for Lan-
guages — Council of Europe, 2001), in which the notations “A”,
“B” and “C” correspond to beginner, intermediate and advanced
levels of competence, respectively. The proficiency groups
resulting from the data collection were unbalanced in number,
with only six A- and four C-level learners. Thus, for the sake of
a more reliable analysis, learners were recategorised into two
proficiency groups, each with a similar number of participants.
We defined learners with A2 and B1 levels as beginners and
learners with B2 and C1 levels as advanced. This division is
not only based on the midpoint of the CEFR proficiency scale,
but also on the structure of the reference levels themselves.
Indeed, the gap between the abilities required by the B1 and
B2 levels is greater than the one between C1 and B2, which
makes it a suitable demarcation line for recategorising profi-
ciency levels into two groups only — indeed, the B1 level is also
called “Threshold” in the CEFR.

Native German participants came from different dialect
areas,’ but had been living in Cologne for at least three years
at the moment of the recording, and were students at the Univer-
sity of Cologne (aged between 22 and 27, mean = 24; med-
ian = 24.5; SD = 2.49; 11 females, 7 males). No subject
reported to have ever received specific phonetic and/or interac-
tional training, nor to suffer from any speech or hearing problem.

3.2. Data collection

Mono recordings of uncompressed WAV files at 44.1 kHz
sample rate and 16-bit depth were collected using headset
microphones (AKG C 544 L) connected through an audio inter-
face (Alesis iO2 Express). The two groups of participants
described above (section 3.1) were recorded in pairs: Italian
learners of German, who were recorded in their native Italian
and L2 German, and German native speakers. Participants
could self-select their partner for the recordings. Only in a minor-
ity of cases in which they could not find a partner, they were
matched based on their schedule. In the case of Italian learmers
of German, the only requirement for self-selecting their partner
was the same or a similar proficiency level of L2 German.

Italian participants were recorded at the Goethe Institute in
Naples, while German native speakers were recorded at the
University of Cologne. During each recording session, two par-
ticipants sat at two opposite sides of a table without eye con-

" 24 learners had benefited from a stay in a German-speaking country for a variable
length of time (from one to ten months), either for a short language course or an exchange
period at a partner university. However, the effect of a period abroad is neither accurately
quantifiable, nor equal for everyone. It varies according to the amount of input and use of
the foreign language (consider, for example, exchange students who do not manage to
establish regular contact with locals, or decide not to attend a German language course).
Moreover, since a period of immersion in the foreign language contributes to overall
language proficiency, we did not consider this variable separately.

2 Due to the limitations imposed by the COVID-19 pandemic it was not possible to strictly
select German native speakers from the same dialect area. In particular, they were born in
places above the Benrath line (Wenker, 1877) and between the latter and the Speyer line
(Paul, 2013). Thirteen speakers were from North Rhine-Westphalia, two from Lower
Saxony and three from Hesse. However, none of the participants reported a mastery of the
dialectal variety of their place of origin.

tact, which was prevented using a dividing opaque panel.
This was done to prevent participants from looking at each
other’'s materials and maximise their use of prosody in the
absence of other non-verbal cues.

Prior to the task, participants received written instructions
and could ask clarification questions. In the case of learners,
the task was first completed in Italian and then repeated in
German. Before carrying out the same task in their second lan-
guage, learners watched video instructions explained by a
German native speaker to help them get into the language
mode and reduce L1 bias. Finally, all speakers were provided
with a sociolinguistic questionnaire.

3.3. Elicitation method

As discussed in section 2.3, some previous studies elicited
data using a card game structured in the form of statements
between two participants. In that game, both participants
receive an equal set of cards containing pictures of different
types and varying colours. In alternating turns, one participant
picks a card and names its content so that the other participant
can align the corresponding card on a board. The two partici-
pants alternate the roles of instruction giver and follower. The
variation of picture type (noun) and colour (adjective) was
designed to create contrastive information statuses in two suc-
cessive noun phrases produced by participants. However, this
type of task presents some disadvantages: it does not favour
interaction, so participants might not assume the other’s turn
as a context for their own statement, and the production of
alternating statements might become repetitive and create a
list effect. These disadvantages might affect the prosody of
participants’ realisations and interfere with the pragmatic con-
ditions intended by the experimenters.

Therefore, in the present study special care has been taken
in designing an elicitation game to a) increase the degree of
interaction and b) avoid the risk of repetitiveness. Despite the
difficulty in collecting such specific items in more spontaneous
conversation, the design was oriented towards the best com-
promise possible between ecological validity and the elicitation
of noun phrases under the intended pragmatic conditions.

To do so, we created a semi-spontaneous interactive board
game to be played in pairs. Each participant received a differ-
ently randomised board containing 62 sequentially numbered
squares. Each square had a flap which could be lifted to see
what is underneath, that is images of various types (nouns)
and colours (adjectives). Example boards without the flaps
are shown in Fig. 1. All possibly occurring types and colours
were listed in the instructions of the game both in visual and
written form, but the boards only contained the pictures to
avoid interference from reading. Participants were also pro-
vided with an additional empty board, displaying only the num-
bered squares. The task was intended as a distraction, with the
aim that participants would pay less attention to their speech.
In the instructions, participants were informed that they would
go through the table in sequentially alternating turns and that
two items are important to win the game, golden apples and
bombs. The latter destroys the opponent’s golden apples.
The person who finds the most golden apples at the end of
the game wins provided that they have correctly transcribed
the content of the other player’s board.
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(a) Italian board for Player A (A-IT)

(b) German board for Player B (B-DE)

Fig. 1. Example boards of the elicitation game.

Participants were instructed to sequentially lift the flaps of
the table in alternating turns and communicate with a sug-
gested script exemplified in the instructions. The game pro-
ceeds as follows: Player A starts uncovering the first picture
by lifting the corresponding numbered flap (square number
one) and asks player B if they have the picture they see, using
a question in which they mention the type and colour of the
image (e.g. “Do you have a yellow cow?”). To answer the ques-
tion, Player B also uncovers the picture in square number one
on their own board, and answers with yes or no, followed by
mentioning the type and colour of the matching or mismatching
image (e.g. “Yes, | have a [matching image]” or “No, | have a
[mismatching image]”). This exchange constitutes a game turn.
Player B would take the next turn and ask a question about the
next square. This alternation of exchanges between players
continues until all the squares are revealed. At the end of each
turn, both players write on the board (with 62 empty spaces),
what their opponent has on their board. At the end of the game,
each participant counts how many golden apples they found
that were not destroyed by the opponent’s bomb. The person
with the most golden apples checks the correctness of their list
(the empty board they filled up throughout the game) together
with the opponent and wins or loses the game accordingly.
This is done in order to keep participants alert and engaged
in the game throughout.

Players’ answers about mismatching images by either type
or colour, or both type and colour contain our target noun
phrases with contrastive elements. The game also elicits
yes-replies about matching images by both colour and type.
These were inserted only to avoid the bias of a negative
answer. Example 1 provides one exchange for each of the pos-

sible information status conditions in the Italian and German
versions, with the respective English translations. The ques-
tions serve as pragmatic context and the replies as carrier sen-
tences of the noun phrases, marked in bold:

(1.a) ltalian
A: Hai una mano nera?
have a hand black
‘Do you have a black hand?’
B: No, ho una mano lilla.
no have a hand lilac

‘No, | have a lilac hand.’

(1.b) German

A: Hast du eine braune Blume?
have you a brown flower
‘Do you have a brown flower?’

B: Nein, ich habe eine braune Nonne.
no | have a brown nun
‘No, | have a brown nun.’

The pseudo-randomisation of the sequence of images in the
boards followed the criterion that no two identical nouns or
adjectives could occur at two subsequent turns to avoid an
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unintended degree of activation of the elements deriving from
the preceding turn, interfering with the desired prosodic realisa-
tions within the turn. With this method, we elicited data from Ital-
ian learners of German in both their L1 and L2, and German
native speakers.

3.4. Corpus

The target noun phrases were derived from turns in the elic-
itation game. All NPs are composed of a disyllabic noun and a
disyllabic adjective, both with penultimate stress, and corre-
spond to three different information status conditions: given-
new (GN), new-new (NN) and new-given (NG).®> However, we
will now report on GN and NG only, since NN and GN presented
highly similar realisation in both learners’ L1 (see Sbranna et al.,
2023 for the complete data analysis in ltalian L1) and L2
(Sbranna, 2023). Notice that in Italian the noun precedes the
adjective, while in German the adjective precedes the noun.
All target NPs analysed here are listed by information status
condition and language in Table 1. Each speaker uttered each
noun phrase only once.

We do not include in our analysis the functional elements
which were merely intended to give the game a goal and avoid
repetitiveness, i.e. the mentions of golden apples, bombs and
noun phrases inserted in yes-reply carrier sentences, whereby
both the noun and the adjective are contextually given.* The
first two exchanges were used as a training phase and, there-
fore, also not included in the analysis.

It is important to mention that in some cases, speakers were
so engaged in the game that they forgot the suggested script
for the interaction. For this reason, some tokens were not rea-
lised as prescribed, resulting in a few missing items. However,
these cases demonstrate that the game succeeded in engag-
ing the speakers, resulting in more spontaneous behaviour
than generally expected from a scripted task. Table 2 contains
the number of items for each condition and language group. To
reduce potential confirmation biases, we decided not to
exclude any items from the acoustic analysis based on the
subjective impression of what a “good” or “bad” item is.

3.5. Metrics

For the continuous analysis of prosodic parameters, we
employ the open-source ProPer workflow (Albert et al.
(2020)) to obtain measurements based on periodic energy to
account for the shape of FO and prosodic strength in a quantifi-
able manner (see overview in Albert 2023:141-158).

ProPer derives the periodic energy curve from Praaf's sig-
nal processing objects (Boersma & Weenink, 2021) and calcu-
lates various metrics to account for the pitch contour
trajectories and the prosodic strength of syllabic intervals using
R (R Core Team, 2021). The current ProPer output contains

3 This study is concerned with the dimension of cognitive states (new and given, with all
elements being equally accessible since they are listed in the instructions) although in our
items this dimension overlaps with pragmatic functions given the context of elicitation, i.e.
NN with broad focus/two contrastive foci, and the new element of GN and NG with
contrastive focus.

4 The reason for not including this latter given-given condition (GG) is that due to the
semi-spontaneous nature of the game, many speakers simply answered “yes” to the
context question without following the suggested script and using the noun phrase, in other
words, we consider these productions driven by the script only.

Table 1

Target noun phrases by condition in Italian and German.
Condition Italian Gloss German Gloss
GN mano lilla lilac hand braune Welle brown wave
GN nave nera black ship blaue Blume blue flower
GN mela verde green apple graue Vase grey vase
GN rana lilla lilac frog braune Nonne brown nun
GN vela nera black sail blaue Birne blue pear
GN luna verde green moon graue Dose grey can
NG mela lilla lilac hand graue Welle grey wave
NG mano nera black hand braune Blume brown flower
NG nave verde green ship blaue Vase blue vase
NG luna lilla lilac moon graue Nonne grey nun
NG rana nera black frog braune Birne brown pear
NG vela verde green sail blaue Dose blue can

Table 2

Amount of noun phrases collected by group and condition.

Italian L1 German L2 German L1

GN items 222 240 108
NG items 228 239 107
Tot. items 450 479 215

values of three main metrics that are based primarily on the
periodic energy curve and its interactions with FO: a) periodic
energy mass to account for prosodic strength (or weight) of syl-
lables, b) Synchrony to account for FO slope within syllables,
and c) 4F0, to account for the difference in FO between
syllables.

Periodic energy is a selective measure of the intensity of the
pitch-inducing periodic components of the acoustic signal,
reflecting the strength of FO and its related harmonic partials,
which we also link to the linguistic notion of sonority (see
Albert & Nicenboim, 2022). The periodic energy curve of
speech signals is very similar to the amplitude envelope of
the general acoustic intensity, and even more so to the ampli-
tude envelope of filtered speech signals that were designed to
track syllables (e.g. Port et al., 1996; Galves et al., 2002;
Rasanen et al., 2018; Tilsen & Arvaniti 2013). The periodic
energy curve exhibits a sequence of fluctuations, with bound-
aries that are denoted by two subsequent local minima, i.e.
onset and offset of syllabic intervals.

The prosodic strength of each periodic energy fluctuation
is reflected by the area under the periodic energy curve
within syllabic intervals. This metric is the periodic energy
mass, henceforth Mass. The quantitative aspects of this
measurement are taken as the integral of duration and
power via summing, given that we cannot experience dura-
tion or power in isolation (see Roessig et al. 2022 for the
success of the Mass metric in predicting the presence of
a pitch accent, outperforming both RMS amplitude and
vowel duration measurements in that comparison). Mass
values are computed with respect to other syllables in the
same utterance as a local relationship in the speech signal
(a syllable can be 'strong' only in relation to other syllables
in its temporal vicinity). Mass is normalized to yield values
above '1’ to indicate strong Mass, above the local average,
and values below '1’ to indicate weak Mass, below the local
average (Fig. 2a).

For each syllabic interval, the Centre of Mass (CoM) is cal-
culated as the average time point within the interval, weighted
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Fig. 2. ProPer metrics: Schematic descriptions and interpretations.

by periodic energy (see Cangemi et al., 2019 for details). Like-
wise, the Centre of Gravity (CoG) is calculated as the average
time point within the same interval, weighted by FO (derived
from the Tonal Centre of Gravity in Barnes, Veilleux, Brugos,
& Shattuck-Hufnagel, 2012). The CoG and CoM are sensitive
to the continuous and non-linear aspects of the contour shape,
and the distance between them within intervals is indicative of
the overall FO shape in the given syllable, yielding the metric
termed Synchrony: more negative values reflect steeper falling
contours, more positive values reflect steeper rising contours,
and values closer to zero reflect symmetric contours, very
often a plateau (Fig. 2b).

AFO0 is a measurement of the change in the FO trajectory
across intervals. It is achieved by calculating the difference
in FO value at the CoM in a given interval relative to the previ-
ously occurring interval. This yields an indication of FO move-
ment and excursion across the two adjacent intervals, i.e.
higher for positive values, lower for negative values, or
unchanged for values around zero (Fig. 2c). Notice that in
our analysis, the value of AFO on the first syllable does not
refer to the difference from the previous portion of the utter-
ance, which we do not take into account, but rather the differ-
ence from the median FO of that speaker. This value is mostly
useful to flag cases starting with a relatively high FO, whereby
the first syllable is expected to be higher than the median,
resulting in a positive AFQ value.”

In sum, Synchrony reflects the shape of the FO contour
within syllabic units (akin to tonal peak alignment, e.g.
Arvaniti, Ladd, & Mennen, 2006), while AFO reflects the
shape of the FO contour across syllabic units (more compa-
rable to common scaling measurements). These two char-
acterisations of the quality of the pitch contour in terms of
pitch height are complementary to the Mass metric that
characterises the quantity of the sonorous material and per-

5 We use this method on the first syllable of the target NPs instead of AF0 referring to the
previous portion of the utterance because our data often display a pause between the
carrier sentence (“No, | have a[...]") and the target item, i.e. the noun phrase. Furthermore,
since we do not always have analysable material preceding the target item this choice
allows us to present a unified measurement for AFO values in Syllable 1 across all data.

ceived pitch in one variable (conflating the abstract duration
and power dimensions).

We normalise Synchrony values by computing raw Syn-
chrony (in absolute milliseconds) relative to the length of the
containing interval (yielding a percentage-based scale). Like-
wise, we normalise AFO values by computing the raw AFO
(in Hz) relative to the speaker’s FO range (again, yielding a
percentage-based scale). Finally, Mass values are normalised
by computing all the raw Mass values within a given utterance
relative to each other (yielding a scale in which ‘1’ stands for
the local average and ‘0’ stands for the minimum). We apply
this workflow to the acoustic analysis of the target noun
phrases. In particular, we use the periodic energy curve to pro-
duce Periograms, ProPer’s enriched visual representations of
FO trajectories modulated by periodic energy (Albert et al.,
2018), and process the derived ProPer measures further in R
to display distributions of our metrics and perform statistical
inference analyses. Examples of single utterances from the
experimental dataset, with ProPer landmarks and metrics
overlaid, are available in Fig. 3 below.

3.6. Bayesian inference

We fitted Bayesian hierarchical linear models using the
Stan modelling language (Carpenter et al., 2017) and the pack-
age brms (Burkner, 2016) to examine the robustness of the dif-
ferences found across languages and conditions.

For each language group, the differences among conditions
in Synchrony, AFO and Mass were tested as a function of fac-
tors CONDITION (reference level “NG”), SYLLABLE (refer-
ence level “Syllable 17) and their interaction. As random
effects, the models include random intercepts for TOKEN
and SPEAKER. For SPEAKER the models also include by-
speaker random slopes for CONDITION and SYLLABLE and
correlation terms between all random effect components. For
models testing the differences across groups, the fixed effect
GROUP® was added to CONDITION and SYLLABLE, as well

8 The factor group had three levels including ITALIAN L1, GERMAN L1 and LEARNERS
as a unique group. This was done after having checked for statistical differences between
beginners and advanced learners as described in the result section.
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Fig. 3. Example periograms displaying FO (blue curve at the top half) and periodic energy (red curve at the bottom half) for two tokens in two conditions, produced by Italian learners of
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the web version of this article.)

as a three-way interaction between them.nThe models include
the whole corpus, even though we report here only on the con-
trasts relevant to NG and GN conditions.

Details about prior choice, model settings, results and pos-
teriors can be found in the RMarkdown file at the Open
Science Framework (OSF) repository.” There was no indication
of convergence issues (no divergent transitions after warm-up;
all Rhat = 1.0), including from visual inspection of the posterior
distributions.®

7 See “Part Il — Prosodic Marking of Information Status” at https:/osf.io/9caém/?view
only=d3406b6d6bdc43e39dabbbca7319eff9.

8 The model’s assumption for AFO was not fully satisfied since our posterior simulations
are less leptokurtotic than our actual data. Still, the model does not show convergence
problems.

For all relevant contrasts (3), we report the expected values
under the posterior distribution and their 95% credible intervals
(Cls), that is the range within which an effect is expected to fall
with a probability of 95%. To ensure comparability with conven-
tional null-hypothesis significance testing, we also report the pos-
terior probability that a difference between contrasts is bigger
than zero (6 > 0). In particular, we assume that there is (robust)
evidence for a hypothesis that states 6 > 0 if zero is (by a reason-
ably clear margin) not included in the 95% CI of & and the pos-
terior P(56 > 0) is close to one (cf. Franke & Roettger, 2019).

4. Results

We will first describe results for L2 learners’ realisations
as a whole group and across proficiency levels, and
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then compare them to their native and target language. For
conciseness, we will refer to the syllables of the noun
phrases with the labels used in the figures, Syll1-Syll4: SylI1
and Syll2 comprise the first word, Syll3 and Syll4 comprise
the second word; the stressed syllables are Syll1 and SylI3
(all words are disyllabic with a penultimate/trochaic stress
pattern).

4.1. Learners’ interlanguage: L2 German

Fig. 3 displays two example periograms for the two informa-
tion status conditions, showing two different FO patterns across
conditions. In the GN condition, FO is rising throughout SylI1,
reaches a peak on Syll2 and finally falls on Syll3. In NG the
peak is fully realised on Syll1, where the falling movement
already begins taking place. The presence of new vs. given
information in the final position of the noun phrase is charac-
terised by two different FO patterns distinguished by the timing
of the falling FO movement: it is fully realised on the stressed
syllable of the second word (Syll3) in GN, or on the stressed
syllable of the first word (Syll1) in NG.

The aggregated data of Synchrony, AFO and Mass in Fig. 4
confirm these observations. Specifically:

e Synchrony. Mostly positive distribution on Syll1 of GN reflects a ris-
ing FO trajectory. In contrast, more negative values on Syll1 reflect
the earlier FO fall in NG. The effect of the later FO fall in GN is
reflected in more negative Synchrony values on SylI3 than in NG.
AFO. Mostly positive values on Syll2 and negative values on SylI3
are indicative of the FO peak on SylI2 in GN. In contrast, mostly neg-
ative values already on Syll2 in NG indicate that the FO peak is
located within Syll1, resulting in less negative values on Syll3 as
compared to GN.

Mass. All conditions present the same pattern and display strong
energy on Syll1 and weaker energy on Syll3 (although slightly
stronger than Syll4). This pattern does not reflect information status
contrasts between NG and GN.

To summarise, we found two different FO contours distin-
guished by the location of the FO falling movement: the bulk
of this falling contour is within the stressed syllable of the first
word in NG (Syll1) and later within the stressed syllable of the
second word (Syll3) in GN, resulting in different values of Syn-
chrony (at Syll1 and Syll3) and AFO (at Syll2 and SylI3). We
found one pattern of modulation for Mass across all conditions,
namely strong Mass on the first word and weak Mass on the
second word (Syll1 vs. SylI3). Thus, we will not test any con-
trast relative to this metric. We will test Synchrony and AFO
contrasts across conditions as follows:

a) Synchrony. GN higher than NG on Syll1; GN lower than NG on
Syli3.
b) AFO0. GN higher than NG on Syll2; GN lower than NG on SylI3.

Results of the Bayesian analysis support our observations:

a) Synchrony on Syll1 is higher in GN (¢ = 4.44, CI [3.39; 5.62], P
(6 > 0) = 1) than in NG. In contrast, Synchrony on SylI3 is lower
in GN (6 = 1.62, CI [0.52; 2.78], P (5 > 0) = 0.99) compared to
NG.

b) AFO on Syl2 is higher in GN (6 = 19.52, CI [13.83; 25.73], P
(6 > 0) = 1) than in NG. In contrast, AFO on SylI3 is lower in
GN (6 =7.15, Cl [2.99; 11.66], P (6 > 0) = 0.99) than in NG.
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Fig. 4. Aggregated values of Synchrony, AFO and Mass pooled across German L2
learners. The x-axis displays the four syllables of the noun phrases, with syll1 and syll2
being the adjective and sylI3 and syll4 the noun. Information status conditions are colour-
coded: green for given-new (GN) and red for new-given (NG). (For interpretation of the
references to colour in this figure legend, the reader is referred to the web version of this
article.)

To summarise, learners distinguish two intonation patterns
through the modulation of the FO falling movement on the first
word (similarly to what has been found in their native language
in Sbranna et al., 2023). In detail, they use a falling FO contour
on Syll1 to mark the NG condition, whilst they realise the FO
falling contour mostly within SylI3 in the GN condition. Contrary
to FO, the modulation of Mass across conditions does not
result in distinct strength patterns. Learners use Mass in a
way that is unexpected with respect to the literature about both
L1 Italian and L1 German, with stronger Mass on Syll1 com-
pared to Syll3, independently of information status.

4.1.1. Analysis by proficiency level

As mentioned in section 3.2, learners were categorised into
two proficiency levels, i.e. beginner and advanced learners.
However, both proficiency groups produce the same patterns
for FO and Mass modulation. Only subtle differences across
proficiency levels can be spotted, with beginners displaying
less discrimination between conditions as compared to
advanced learners. Since this distinction was not found to be
of great importance, the following description only highlights
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the results. The full account on proficiency level is available in
the online supplementary materials.®

The models suggest that most of the cross-group differ-
ences concern the modulation of Synchrony and AFO values
on the first three syllables. These are now displayed in the
same two-dimensional space in Fig. 5, where advanced learn-
ers seem to show less overlap and more distinct clusters sep-
arating the two conditions.

The analysis by proficiency level has shown that robust dif-
ferences between beginner and advanced learners are pre-
sent, but that they are mostly very small in magnitude.
Specifically, the advanced group seems to enhance the differ-
ence between their NG and GN realisations more when com-
pared to beginners, by modulating synchrony and AFO
towards opposite directions. In contrast, beginners consistently
differentiate the two conditions less clearly on the second word
by neutralising FO and mass distinctions across conditions.
Still, these differences do not result in overall distinct patterns,
and the two proficiency levels show the same general trends
for the two pragmatic conditions. For this reason, we will con-
sider them as one single group in the next section, i.e. when
comparing L2 German to L1 Italian and L1 German.

4.2. Interlanguage compared to learners’ native and target languages

We performed the same ProPer analysis for the Italian L1
(see Sbranna et al.,, 2023) and German L1 data (Sbranna,
2023) and tested contrasts across conditions and groups sta-
tistically. To describe data more easily and concisely, we show
here the averaged FO contours and the values for Synchrony,
AF0 and Mass for syllables in the comparison.

4.2.1. FO contours

Fig. 6 displays the averaged FO contours found for the real-
isation of NG and GN in the three language groups, i.e. Italian
L1, German L2 and German L1.

Comparing first learners’ native (L1 Italian) and target lan-
guage (L1 German), it is apparent that the two languages
use different strategies to express the contrast between the
two pragmatic conditions: L1 Italian prosodically differentiates
the two conditions mostly on the first word, while L1 German
does so mostly on the second word of the noun phrase. Specif-
ically, in L1 Italian, NG shows an FO fall early in the first syllable
while in GN the falling trajectory begins on the second syllable.
In L1 German, in contrast, NG is more similar to Italian GN,
where the FO fall begins on the second syllable. The GN con-
tour exhibits a “hat pattern”, with high FO stretching into the
second word such that the bulk of distinctive FO fall begins rel-
atively late on the third syllable. Thus, from an ltalian learner’s
perspective, the timing of the FO fall in German GN is later than
in their native baseline.

Based on these comparisons, learners seem to transfer
their L1 FO shapes to their L2 realisations, as the intonation
patterns in the L1 and L2 appear to be quite similar,’® even

9 See section 7.1 “Analysis by proficiency level” of the.pdf file at https://osf.io/9cabm/?
view_only=d3406b6d6bdc43e39dabbbca7319eff9.

0 Notice that the difference in duration of the first syllable across languages depends on
the underlying segmental material, i.e. a different syllabic structure. At the beginning of
German NPs there are adjectives like “graue” and “blaue” with two consonants in the onset
and a diphthong as the nucleus, while in Italian all syllables are composed of a single
consonant and a vowel.

though they exploit a reduced FO range as compared to their
baseline (more similarly to the target language, which will be fur-
ther addressed in the final discussion). In other words, as in Ital-
ian L1, the German L2 contours do distinguish information status
within noun phrases, but they do so using a different timing of
the FO fall on the first word and not differentiating FO on the sec-
ond word, as in L1 German. Thus, although they differentiate
between the two conditions, their productions do not match the
target contours. In NG, the learners’ FO fall takes place too early
in the first word compared to the target (on the first syllable
instead of the second syllable) and, in GN, learners do not pro-
duce a hat pattern across the two words and the FO fall occurs
before the new element (on the second syllable of the first word,
instead of the first syllable of the second word). As a result, dif-
ferences between learners’ realisations and their target lan-
guage are evident on the first word in the NG condition and on
the second word in the GN condition.

Fig. 7 provides values derived from the FO modulation
across the three language groups, including Synchrony and
AFO for the relevant locations in the noun phrases in light of
the differences observed, i.e. Syll1 and Syll3 for Synchrony,
and Syll2 and SylI3 for AFO0. Distributions and mean values
of Synchrony and AFO for the learner group are often midway
between their native and target languages. This is indicative of
the above-mentioned reduction in FO range because values of
Synchrony and AFO0 approaching zero indicate less pro-
nounced changes within and across syllables. Therefore, it
appears that learners do not completely transfer the pattern
from their L1 but, instead, do change something in their L2 pro-
ductions as compared to their native language, despite not
achieving entirely different FO contours. These observations
will be tested as follows:

a) Synchrony. In L2: NG lower than both native groups on Syli1;
GN higher than L1 Italian and lower than L1 German on SylI3.

b) 4FO0. In L2: NG higher than L1 Italian and lower than L1 German
on Syll2; GN higher than L1 Italian and lower than L1 German
on Syli3.

Results of the Bayesian analysis support our observations:

a) Synchrony. On Syll1 in NG, values for the L2 group are lower
than both in the native (6 = 1.09, CI [0.31; 1.81], P(6 > 0) =
0.99) and the target language (6 = 1.30, ClI: [0.29; 2.19], P(5 >
0) = 0.99). On SylI3 in GN, values for the L2 group are higher
than in the native (6 = 2.66, Cl [1.83; 3.43], P(6 > 0) = 1) and
lower than in the target language (0 = 6.02, Cl: [5.02; 7.04],
P > 0)=1).

b) 4F0. On Syll2 in NG, values for the L2 group are higher than in
the native language (6 = 5.01, CI [2.3; 7.77], P (8 > 0) = 1), but
still lower than in the target language (0 = 3.49, C1[0.03; 7.01], P
(8 > 0) = 0.97). The same holds for SylI3 in GN (difference to L1
Italian: 6 = 13.89, CI [11.57; 16.24], P (5 > 0) = 1; difference to L1
German: 6 = 16.56, Cl [13.46; 19.81], P (5 > 0) = 1).

4.2.2. Mass

Mass reflects prosodic strength as it is derived from a calcu-
lation accounting for power and duration, two parameters
which are often involved in prosodic highlighting/attenuation
together with FO movement and can result in the perception
of the presence or absence of an accent. We will, therefore,
discuss values of Mass across language groups for the third
syllable, as this is the one which should differ across the two
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Fig. 5. Synchrony and AFO values for syllables one to three across proficiency levels. Values of Synchrony are displayed on the x-axes, values of AF0 on the y-axes. Information status
conditions are colour-coded: green for given-new (GN) and red for new-given (NG). (For interpretation of the references to colour in this figure legend, the reader is referred to the web

version of this article.)
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Fig. 6. Averaged FO contours pooled across speakers for each language group. The y-axis shows FO in semitones, while the x-axis shows normalised time (across items for each of
the four syllables separately) aligned at the boundary between the two words of the noun phrase. Syllable boundaries of the noun phrase are marked by vertical black lines. The grey
area around the contours represents the standard error and contours are colour-coded according to information status: green for given-new (GN) and red for new-given (NG). (For
interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

L1s according to the literature, with ltalian expected to always
accent it in accordance with phonological positional rules, and
German expected to only accent post-focal information when it
is new, and instead to deaccent it when it is given.

Values of Mass for the third syllable of the noun phrase are
shown in Fig. 8. Looking first at native Italian and native Ger-
man, we see that our results provide evidence in line with
the literature (section 2.1 for Italian and section 2.2 for Ger-
man). L1 ltalian displays strong Mass on Syll3, both when it
is new and when it is given and post-focal, supporting the find-
ing that the final word requires an accent in the language, inde-
pendently of pragmatic status. By contrast, in L1 German we
only observe strong Mass on Syll3 when it is new, whereas

Mass is weak on the post-focal given element, showing that,
in line with previous studies reporting deaccentuation, the final
position is prosodically highlighted or attenuated according to
information status.

As previously shown, in their L2, Italian learners clearly pre-
sent weak Mass across conditions on Syll3, with values simi-
larly distributed below one. The values appear to be even
more negatively distributed than in the NG condition by L1 Ger-
man speakers, also displaying weak Mass. As a result, learn-
ers do not seem to transfer Mass patterns from their native
language as they do for FO and, instead, show prosodic atten-
uation as in the target language, which might be interpreted as
an attempt to reproduce deaccentuation. However, in compar-
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green for given-new (GN, upper row with syllable three being a new item) and red for
new-given (NG, bottom row with syllable three being a given item). (For interpretation of
the references to colour in this figure legend, the reader is referred to the web version of
this article.)

ison with L1 German, learners’ Mass on SylI3 is weak not only
in NG but also in GN, i.e. they appear to deaccent new infor-
mation as well.

To summarise, learners’ prosodic strength patterns diverge
from their native Italian and tend to reproduce the native Ger-
man for the NG condition, with the difference that a) they seem
to attenuate the post-focal element even more than native
speakers of German, and b) this same pattern is extended to
GN as well, showing that they do not use prosodic strength
to mark information status contrasts (which is something they
do not do in their native Italian either). This will be tested as:

a) Mass. In L2: NG and GN on SylI3 lower than in either native
language.

The results of the Bayesian analysis support our
observations.

a) Mass. On SylI3 in both conditions, the L2 group presents
lower values than both in the native (difference for NG:
0 =0.34, CI[0.29; 0.39], P (3 > 0) = 1; and GN: 6 = 0.38, CI

[0.33; 0.43], P (6 > 0) = 1) and target language (difference
for NG: 6 = 0.09, CI [0.03; 0.15], P (8 > 0) = 0.99; and GN:
6 =0.42, Cl[0.35; 0.48], P (6 > 0) = 1).

4.2.3. Summary

To summarise, ltalian learners of German produce FO
shapes that resemble those in their L1, but they use a different
Mass pattern across all conditions, one that is similar to L1
German deaccentuation in the NG condition. However, mod-
elling the phonetic details reveals that learners’ modulations
of both FO and prosodic strength are robustly different from
both their native Italian baseline and the native German target.
In particular:

@® Comparing FO shapes in L2 German and L1 Italian, the models pro-
vide evidence for learners using more negative Synchrony on Syll1
in NG when speaking their L2 German than their L1 Italian, which
suggests that they used a less steep slope in the early FO fall in
L2. Likewise, the AFO values in L2 were closer to zero across con-
ditions. This suggests that learners tend to exploit a narrower FO
range in their interlanguage. These consistent differences are, how-
ever, slight, as can be informally observed in Fig. 8, and are unlikely
to have a communicative value.

@® Comparing the patterns of Mass in L2 German and L1 German in
the NG condition, the model shows compelling evidence for more
negative Mass on the first syllable of the given item when this item
is second (Syll3 in NG) in the interlanguage, meaning that learners
prosodically attenuate this given word even more than native Ger-
man speakers. This might suggest that learners perceive a reduc-
tion in Mass as a salient cue to be reproduced, intending to
sound more like a native German when speaking their L2 and pos-
sibly overgeneralising its use.

5. Discussion

Using an exploratory bottom-up approach, we found that
Italian learners of German transfer aspects of their L1 intona-
tion contours. However, statistical results indicating systemati-
cally different modulations of FO for the two conditions provide
evidence that the transfer is only partial. Specifically, learners
produce the fall in the NG condition with a shallower slope
and a reduced FO range overall. Although a narrower FO range
is characteristic of L1 German, it is not very likely that learners
intentionally compress their Italian native FO range to approach
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the target language. In fact, other L2 studies involving different
language pairs have made the same observation about
reduced FO ranges (Dutch learners of Greek in Mennen,
1998; Taiwan Mandarin learners of English in Visceglia,
Tseng, Su, & Huang, 2011; ltalian learners of English in
Urbani, 2012; French learners of German and German learn-
ers of French in Zimmerer, Jugler, Andreeva, Mobius, &
Trouvain, 2014; Chinese learners of Japanese in Shi, Zhang,
& Xie, 2014). This has been interpreted as a characteristic of
interlanguages, not necessarily ascribable to transfer or learn-
ing effects. Instead it is more likely to be related to insecurity in
speaking a second language (Mennen, 1998; Shi et al., 2014;
Zimmerer et al., 2014). This is further corroborated by the fine-
grained variation we found across proficiency levels, where
beginners compressed their FO range more than advanced
learners.

We also found that, as in their L1 Italian, these learners do
not make use of prosodic strength to distinguish the two prag-
matic conditions. However, the strength pattern learners use is
not present in their L1 as they strengthen the first word and
weaken the second, similarly to L1 German productions in
the NG condition. This might be an attempt to reproduce a pat-
tern typical of German. However, learners attenuate the sec-
ond word even more than L1 German speakers, probably as
a form of hypercorrection (cf. Eckman, lverson, & Song,
2013; Kelly, 2022; Petrov, 2021), and apply this pattern across
all pragmatic conditions (i.e. also in GN), risking a misinterpre-
tation of its function. This misinterpretation is possibly because
in their L1 ltalian prosodic strength is not used to encode infor-
mation status. In Italian, positional rules prevail. This involves
accenting words in final position independently of information
status. Thus, ltalian learners of German may not be aware of
the different function it has in German. In an earlier study on
the prosody of Italian learners of German, Avesani et al.
(2015) also reported cases of prosodic attenuation that were
not linked to discourse-related properties, although these
accounted for less than a fifth of their data. Our results in line
with Avesani et al.'s results, although, for the specific dimen-
sion of prosodic strength (as opposed to pitch contours) we
found attenuation to be widespread. Both Avesani's and our
results appear to be in line with the Markedness Differential
Hypothesis (see section 2.1), in that they point to partial acqui-
sition of superficial form without linking this form to information
structure in the target language.

For Italian learners of German, we also found a minority of
NG items realised in the same way as GN, that is, without
matching prosody to the information status of the last element.
This phenomenon was also observed in their native language
(Sbranna et al, 2023) and assessed through a perception
experiment in which ltalian native listeners were asked to indi-
cate which information structure corresponded to the contours.
Results showed that those NG instances produced with a con-
tour similar to GN (for which the fall on the second syllable of
the first word is decisive), were not recognised as such and
were confused with GN. A future, in-depth investigation of this
minority of NG instances might be useful to observe and verify
whether their distribution reveals a link to L2 proficiency.

This subset of NG instances can be explained by at least
two factors. The more general explanation resides in the distri-
butional property of the prosodic mapping onto information sta-

tus, by which no one-to-one mapping exists, but different
options are available and intonational strategies can differ in
their frequency of occurrence. A complementary context-
specific explanation is related to some limitations of this elicita-
tion method. In the context of the elicited noun phrases, pro-
sody is not always necessary for the correct interpretation of
the sentence, given the inherent redundancy in the commu-
nicative situation. Secondly, speakers may not have paid
attention to the question posed by the interlocutor, since game
turns are repetitive in their structure, an effect that cannot be
completely avoided, despite being limited by the insertion of
distractors in the design. Finally, speakers may choose differ-
ent strategies for accomplishing a task. Instead of a listener-
oriented strategy (also referred to as audience design; Bell,
1984), where speakers try to make sure that the interlocutor
can receive and interpret the message properly, some speak-
ers may have applied a self-oriented strategy. A prerogative
to win the board game was to correctly write down all the
images named by the interlocutor. As a result, some speakers
may have shifted their attention from the interlocutor’s ques-
tions to the writing task and, consequently, produced their
answers without having the pragmatic context of the questions
in mind.

Furthermore, although the interactivity of the elicitation
method was enhanced in relation to the previous studies, the
type of speech investigated here cannot be described as com-
pletely spontaneous. Future research should strive for the best
possible compromise between spontaneity and systematic
data collection, aiming to collect fully spontaneous conversa-
tional speech in order to increase the ecological validity of
research findings. This is also important in terms of learners’
skill assessment, as improvement in controlled exercises or
tasks might not be retained in spontaneous speech in which
there is a different cognitive load.

We also note a limitation regarding the way learners’ profi-
ciency is treated. To allow for more reliable statistical testing,
learners were categorised into two main proficiency groups,
since the sample contained more intermediate than beginner
and advanced learners (according to CEFR classification). To
investigate the process of second language acquisition and
critically discuss it in relation to the CEFR and its descriptors,
a larger sample for each proficiency level would be required. In
this way, it would be possible to observe if learners fulfil the
skill descriptors related to each level and, if not, allowing a tea-
cher to intervene with apposite and efficient pedagogical tools.
Moreover, it should be remembered that proficiency is a contin-
uum upon which the CEFR levels are developed, and looking
at single performances within a certain level will surely show
individual-specific variability (see discussion on the CEFR
labels within a dynamic system approach to second language
acquisition in Lowie, 2013). Ideally, future studies would collect
longitudinal data and shed light on the individual trajectories of
L2 development.

The results presented here have managed to shed new light
on interlanguage phenomena due to the methodologies we
present in this work, both for data elicitation and for data anal-
ysis. Speech style and degree of spontaneity have been
shown to have a considerable influence on intonation (for the
difference between read and spontaneous speech in ltalian
varieties and on German, see Grice, Savino, & Refice, 1997;
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De Ruiter, 2015 respectively). The design of the current elicita-
tion game was intended to create a high level of interaction
between participants, as well as engagement in the task which,
together with the lack of eye-contact, appeared to succeed in
promoting the use of prosody for conveying different pragmatic
meanings (further suggested by perceptual results in Sbranna
et al., 2023).

For the data analysis, the ProPer metrics allowed us to
compare entire structures with aggregated data, revealing pat-
terns which have not emerged previously in analyses based on
discretised categories. Labelling phonological categories
entails some degree of subjectivity due to the annotator-
specific perception of meaning and expectations based on
the native language of the annotator (Réhr, Baumann &
Grice, 2022; Cangemi & Grice, 2016; Bishop, 2013). Different
annotators can make different choices, and the individual-
specific bias is even more problematic when labelling an L2
as it is not a stable system, for which there would be clear
and stable reference values for categories (i.e. there is no
annotation system dedicated to the interlanguage). Traditional
categorical descriptions are useful and necessary for general-
isation purposes and SLA research applications (as when cre-
ating pedagogical tools for non-specialist teachers and
learners), but they are not optimal for exploratory studies that
attempt to capture a snapshot of the learners’ unique language
system, which is a moving target, in a constant state of flux.

We should note that some recent annotation systems are
capable of reflecting graded levels of prominence. These
include the Rapid Prosody Transcription (Cole & Shattuck-
Hufnagel, 2016) which takes the aggregated responses of mul-
tiple annotators to present prominence scores, and the DIMA
system (Kugler et al., 2015), which uses multiple levels of
prominence. However, these annotation systems would have
been sub-optimal for our research questions for the following
reasons: (1) both systems focus on privileged positions (ac-
cented syllables/words and edges of prosodic constituents)
so they do not provide information about entire structures; (2)
the limited inventory of symbols that describe accents in DIMA
(essentially H and L) is not designed to capture subtle differ-
ences in pitch contours; (3) RPT provides no direct information
on perceived pitch contours.

6. Conclusion

This investigation was inspired by previous research finding
that Italians learners of West Germanic languages do not mark
information status prosodically within noun phrases, neither in
their L1 nor their L2, which was also confirmed in perception.
Our goal was to find out whether a close inspection of contin-
uous phonetic parameters would bring to light subtle prosodic
modulations for differentiating information status. We found
that Italian learners of German do differentiate the two prag-
matic conditions, using two FO shapes which highly resemble
their native Italian ones. Still, they do not exhibit a complete
transfer and show small, but systematically different modula-
tions of FO across pragmatic conditions, which are somewhat
clearer at an advanced level. Furthermore, we found an inter-
esting pattern when we observed the modulation of syllabic
strength in terms of Mass. Learners seem to systematically
reduce the strength (in the acoustic power and duration dimen-

sions) of the second word in the noun phrase, regardless of
condition (i.e. irrespective of pragmatic considerations of infor-
mation status).

The present study has also demonstrated promising tools
for pedagogical applications.' By directly modeling the shape
of pitch contours on syllabic anchors (using the Synchrony
and AFO metrics), and separately accounting for the strength
(or weight) of syllables in the structure (using the Mass metric)
we can gain insights into the differences between the prosody
of a native language and a target language, as well as their inter-
language. Assessing learning outcomes of aspects of prosody
with the ProPer toolbox can help directing teachers towards
the strengths and weaknesses of L2 learners in a beneficial
way (see Moking et al. 2024 for more direct evidence on the
pedagogical applications of our methodology).
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