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Abstract

This study investigates for the first time the comprehension of rhetorical questions (RhQs) in
bilingual children. RhQs are non-canonical questions, as they are not used to request information,
but to express the speaker’s belief that the answer is already obvious. This special pragmatic
meaning often arises by means of specific prosodic and lexical-syntactic cues. Being childhood
learners, children have to acquire the concept of rhetoricity, but being bilinguals, they further need
to acquire the different cues marking RhQs in their two languages. We tested 85 bilingual children
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comprehension improves with age in both languages. Bilingual children are able to exploit prosodic
and syntactic cues to comprehend RhQs in their ML and HL with a slight advantage in the ML. This
advantage could be either an effect of the cues used in the experiments in the two languages or
of a higher proficiency in the ML. In addition, our results point to a later acquisition of prosodic
rhetorical cues, which has implications for bilingual acquisition of non-canonicity in general.
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I Introduction

Rhetorical questions (RhQs), like (1), are considered to be non-canonical. They differ
from canonical, information-seeking questions (ISQs) in not literally asking for informa-
tion. Instead, the RhQ in (1) implies the speaker’s belief that the answer is obvious, as
nobody likes paying taxes. The combination of ‘?” and ‘!’ is used to signal an RhQ
reading.

(1) Who likes paying taxes?!

Understanding RhQs involves the ability to process the linguistic cues that mark rheto-
ricity in order to interpret the non-literal meaning and understand the speaker’s intent.
Many languages use prosody to mark rhetoricity, for example by means of specific into-
national contours or tone of voice. Prosody serves both linguistic (e.g. differentiating
statements and questions) and paralinguistic functions (e.g. expressing emotion), and
both are relevant for RhQs.

Why study such a complex phenomenon as RhQs in bilingual children? RhQs are a
(interface) phenomenon for which children need to learn to integrate information from
different sources, which is particularly challenging when they provide conflicting infor-
mation, as is the case in RhQs or other pragmatic phenomena (e.g. Ackerman, 1982;
Morton and Trehub, 2001). Since prosody-meaning mappings are still developing in
primary-school-aged children (Lle6, 2018; Saindon et al., 2016), children at that age are
known to rely less on prosodic cues than on literal meaning if there are inconsistencies
between the two (Capelli et al., 1990; Glenwright et al., 2014). Interestingly, bilingual
children were shown to have advantages over monolingual children in dealing with con-
flicting information during pragmatic interpretation (Siegal et al., 2009; Yow and
Markman, 2011; but see Antoniou et al., 2020; Dupuy et al., 2019). If this is correct, they
may also perform well on RhQs. However, previous research on the acquisition of RhQs
is very limited for monolingual children and, to our knowledge, no studies have addressed
how bilingual children acquire RhQs.

To fill this research gap, the present study investigates RhQ comprehension in Italian—
German bilingual children living in Germany. Bilingual children need to acquire not only
the concept of RhQs but also the sets of cues that mark rhetoricity in their two languages.
If the two languages employ different cues for the same phenomenon, they can poten-
tially influence each other in either direction. This is referred to as cross-linguistic influ-
ence and is conditioned by intra- and extra-linguistic factors, both of which will be taken
into account here.

As to extra-linguistic factors, bilingual children hardly ever have the same proficiency
in their two languages and the amount of input they receive in the two languages is not
always the same. This is especially the case if one language is a heritage language (HL)
acquired in the family and the other one is the majority language (ML) of the society
which eventually becomes the dominant language. Moreover, interpreting RhQs involves
many prosodic and lexical-syntactic cues, various (extra-)linguistic and cognitive
domains and irony! comprehension, as outlined further below, as well as potential lan-
guage imbalance. Thus, studying RhQs can be informative with respect to which cues are
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transferred (lexical-syntactic vs. prosodic), under which conditions (balance vs. imbal-
ance) and in which direction (from stronger to weaker language and/or vice versa).

The aim of this study is thus to investigate whether primary-school-age children are
able to comprehend RhQs in their ML (German) and what factors mediate their compre-
hension. In addition, we compare the children’s ability to comprehend RhQs in the ML
to their ability to comprehend RhQs in their HL and discuss the acquisition of different
sets of cues and their possible interaction. This article is structured as follows: Section II
provides an overview of RhQs in German and Italian followed by relevant literature on
the acquisition of RhQs and related pragmatic phenomena (Section III). In Sections IV
and V, we present our study and the results, which we discuss in Section VI. We conclude
with Section VII.

Il RhQs in German and Italian

As illustrated in (1), RhQs have the same syntactic surface structure as canonical inter-
rogatives, but they differ from ISQs in their discourse function. Unlike ISQs, RhQs do
not require an answer from the addressee (Biezma and Rawlins, 2017) because the
answer is assumed to be already obvious, that is, in the common ground shared by the
speaker and the addressee (Caponigro and Sprouse, 2007). Pragmatically, RhQs are sim-
ilar to assertions because they are often used to make a point (Biezma and Rawlins,
2017).

RhQs bear similarity with ironic statements because their comprehension requires the
comprehension of both the literal and the intended meaning. Listeners can exploit differ-
ent cues in order to understand RhQs (see Neitsch, 2019: 46-50). These include world
knowledge and context (e.g. Is the pope catholic?; Sadock, 1974) and language-specific
implementations of prosodic cues (for a cross-linguistic survey on RhQs, see Dehé et al.,
2022) and lexical-syntactic cues, such as discourse particles (DiPs).

I RhQs in German

RhQs in German can have the same syntactic surface as ISQs, as illustrated in (2). To
disambiguate the two question types, the speaker can use phonological, phonetic, or
syntactic cues.

(2) Wer isst Bananen?/?!
‘Who eats bananas?/?!’

In terms of phonetic and phonological cues, the intonational contour of RhQs containing
the wh-element wer ‘who’ (wh-RhQs) ends in a low tone (Braun et al., 2019). In phono-
logical terms, this is referred to as a low edge tone (L-%). wh-ISQs exhibit more varia-
tion with respect to edge tones, which can be low (L-%), or exhibiting a shallow rise
(L-H%) or high rise (H-"H%).2 With respect to the accent associated with the most
prominent syllable (i.e. nuclear pitch accent), Braun et al. (2019) report that RhQs are
mostly realized with low rising ones (L*+H), and ISQs with high rising ones (L+H¥).
Phonetically, RhQs have a longer constituent duration than ISQs, especially at the end of
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the utterance. Additionally, RhQs are more often realized with a breathy voice quality,
also called murmured or whispery voice, on the wh-word. Note that, in perception, the
type of nuclear pitch accent is the strongest cue to rhetoricity in German, with duration
and voice quality being additional secondary cues (Kharaman et al., 2019).

With respect to syntactic cues, rhetoricity can be signaled in German using DiPs, such
as schon (‘already’), as indicated by examples (3a)—(3c) (Bayer and Struckmeier, 2017;
Biezma and Rawlins, 2017; Meibauer, 1986).> Example (3a) presents a syntactically
ambiguous question. In most of the semantic literature, there is consensus that schon as
a DiP is an unambiguous signal for an RhQ (3b). However, it is homophonous with the
temporal adverb schon; thus, (3b) could be compatible with an ISQ reading. If the parti-
cle schon is combined with another particle, denn (‘then’) — as in (3c) — the rhetorical
reading is reinforced (Meibauer, 1986: 119). On its own, denn, which expresses a speak-
er’s concern (Bayer et al., 2016: 593), can be used in both illocution types (Thurmair,
1991) and is therefore considered to be ambiguous.

(3) a. Wer will heute einkaufen?
b.  Wer will heute schon einkaufen?
c.  Wer will denn heute schon einkaufen?
‘Who will go shopping today?/?!’
(adapted from Bayer and Struckmeier, 2017)

2 RhQs in ltalian

String-identical RhQs and ISQs are also possible in Italian, as shown in (4). Similar to
German, phonetic and phonological cues serve as disambiguating prosodic cues.
According to Sorianello (2018), phonologically, wi-RhQs end more often with a low
edge tone (L%), as opposed to the high (H%) or rising edge tones (LH%) found for ISQs.
Duration and pitch excursion are two additional phonetic cues to rhetoricity: RhQs dis-
play a longer duration of the final tonic vowel and the pitch excursion is smaller in RhQs
than in ISQs (Sorianello, 2018, 2019). The findings by Ferin (2022) show that the com-
bination of these cues allows adult monolinguals to interpret a question as RhQ or ISQ
respectively in a decision task.*

(4) Chi mangia le banane?/?!
‘Who eats bananas?!’

RhQs can also be marked by additional lexical and morphosyntactic cues. In an elicited
production study Ferin (2022) found that the initial adversative particle ma ‘but’, as in
(5a), is used very frequently in spontaneous speech to mark RhQs that express disagree-
ment. This particle is used with counter-expectational value (i.e. something in the previ-
ous context does not conform to the speaker’s beliefs) and as such can also occur in other
types of non-canonical questions expressing a conflict with the previous context. The
particle ma was often found in combination with clitic right dislocation (CLRD), a syn-
tactic structure marking a familiar topic (5b). Its frequent occurrence in RhQs is presum-
ably due to the fact that the answer is given, thus establishing a link with the common



Geiss et al. 5

ground. However, like German denn, CLRD on its own is also compatible with ISQs,
constituting an ambiguous cue. Another cue for rhetoricity is the adverbial particle mai
‘ever’ (Coniglio, 2008; Obenauer and Poletto, 2000), which is also possible in combina-
tion with a conditional verb, as in (5¢). However, as Ferin (2022) shows, this cue seems
to belong to a more formal register.

(5) a. Ma chi mangia le banane?

but who eats the bananas
b. Chi le mangia le banane?
who CL eats the bananas

c. Chi mangerebbe mai le banane?
who would eat ever the bananas
‘Who eats bananas?/?!’

In sum, both languages exploit specific prosodic cues for rhetoricity. With respect to the
syntactic cues, Italian ma and German schon can be considered strong correlates of
rhetoricity, especially if they combine with another syntactic cue (Italian: CLRD,
German: denn), which on their own would be ambiguous. However, while (denn) schon
appears to be a direct marker of rhetoricity in German, Italian resorts to cues that trigger
a rhetorical reading in a more indirect way.

1l The acquisition of RhQs

Research on the acquisition of RhQs is scarce. To our knowledge, the only study inves-
tigating RhQs in children is the study by Recchia et al. (2010). Therefore, the following
literature review also includes studies on related pragmatic phenomena. Whenever pos-
sible, reference to studies on bilingual children is made.

According to Recchia et al. (2010), 4-year-old monolingual children can comprehend,
at least to some extent, RhQs in a naturalistic (family) environment. This ability improves
with age: 6-year-old children in Recchia et al.’s (2010) study were better than 4-year-
olds. Studies on phenomena comparable to RhQs, such as irony, show similar results
(e.g. Banasik, 2013; Giustolisi et al., 2017). Children around the age of 6 years can com-
prehend ironic statements (for monolingual Polish children, see Banasik, 2013; for bilin-
gual Polish-English children, see Banasik and Podsiadlo, 2016), while younger
(monolingual) children tend to interpret them literally (Ackerman, 1982; Banasik, 2013).
The studies also show that irony comprehension is facilitated by contextual information
(Ackerman, 1982), advanced Theory of Mind development (Banasik, 2013), and pros-
ody (Capelli et al., 1990; Glenwright et al., 2014).

As outlined above, RhQs involve the ability to infer the speaker’s intent, which goes
beyond the literal meaning of the question and is often signaled by prosodic cues. This
poses a challenge for language acquisition as the different sources (i.e. literal meaning
and prosodic cues) can contradict each other (e.g. Ackerman, 1982; Morton and Trehub,
2001). Interestingly, studies suggest that bilinguals are particularly good at integrating
cues from different sources (Siegal et al., 2009; Yow and Markman, 2011). For example,
bilingual children aged 4 to 6 years were better in detecting violations of the Gricean
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conversational maxims than monolingual children (Siegal et al., 2009). However, more
recent studies on children’s comprehension of pragmatic meaning show no difference
between monolingual and bilingual children (e.g. Antoniou et al., 2020; Dupuy et al.,
2019).

RhQs also involve the ability to decode prosodic and paralinguistic cues. Although
children’s ability to interpret such cues in RhQs have not been investigated so far, studies
on emotion recognition might tell us what to expect. These studies show that, by the age
of 4 years, children rely primarily on what the speaker said to make their judgements,
although they have acquired the paralinguistic cues associated with happiness and anger
or sadness (Friend, 2000; Morton and Trehub, 2001).* When presented with contextual
cues, children between 5 and 7 years rely on the situation to make their judgement
(Aguert et al., 2013). Between 7 and 9 years, children begin to pay more attention to the
prosodic cues, and by the age of 10 years, children can make their judgement solely on
the basis of the prosodic cue (Friend, 2000; Morton and Trehub, 2001). More recent stud-
ies suggest that the ability to infer emotions through prosodic cues is not fully mastered
by age 13 years (Aguert et al., 2013; Chronaki et al., 2015). Studies of bilingual children
suggest that they acquire the ability to weigh prosodic over lexical cues faster than
monolingual children, but still not in an adult-like manner (for a comparison, see, for
example, Yow and Markman, 2011). According to Champoux-Larsson and Dylman
(2019), this bilingual advantage is a prosodic bias: bilingual children rely on prosody
when asked to identify the semantics of the word. In other words, bilingual children have
more difficulties in ignoring the irrelevant discrepant prosodic cue.

With respect to the acquisition of prosodic cues more generally, studies have shown
that infants are already sensitive to the acoustic parameters associated with questions and
statements (for yes/no questions in European Portuguese, see, for example, Frota et al.,
2014; for declarative questions in English, see Soderstrom et al., 2011). However, early
sensitivity does not entail that infants acquired the concepts of questions and statements
and their corresponding prosodic form. The ability to reliably map prosodic forms onto
the respective category (i.e. statement or question) is still developing around the age of 6
years (see, for example, Saindon et al., 2016). Bilingual children showed a delay of sev-
eral months compared to monolingual children in producing nuclear pitch accents in a
target-like shape (i.e. differences in alignment and scaling were found; for an overview,
see Lleo, 2018). At the same time, transfer from the ML to the HL can occur, resulting in
non-target-like intonational contours in the HL (LIéo et al., 2004). The observed differ-
ences in production might be an indication that bilingual children also comprehend pros-
ody differently than monolinguals, but this has not been investigated. As a consequence
of their yet unstable prosody—meaning mappings, children may rely less on prosody than
adults, especially when the literal meaning and (para)linguistic cues are discrepant, as is
the case for RhQs.

In summary, previous research has shown that (para)linguistic cues play an important
role in differentiating questions from statements, and in the recognition of emotion and
irony, suggesting that this might also be the case for RhQ comprehension, where prosody
can be used to disambiguate RhQs from ISQs (see Section II.1). To date, no study has
investigated at what age bilingual children are able to comprehend RhQs in their ML and
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which of the relevant linguistic cues discussed in the literature they use to make their
judgements. Therefore, we address the following research questions:

e Research question 1: How do prosodic and syntactic cues affect bilingual chil-
dren’s comprehension of RhQs in their ML?

e Research question 2: To what extent is RhQ comprehension mediated by irony
comprehension, language dominance, and age?

e Research question 3: Is there a difference in RhQ comprehension between the ML
and the HL?

IV Method

In this study, we examine comprehension of RhQs by Italian-German bilingual chil-
dren.” All bilingual children were tested in both languages on different days using two
main experiments (a Perception Task and a Comprehension Task). The aim of these tasks
is to investigate the effect of prosodic and syntactic cues on RhQ comprehension (lin-
guistic factors) as well as of language dominance, age and irony comprehension.

| Participants

Eighty-four Italian—-German bilingual children took part in this study, divided into four
age groups (6-, 7-, 8-, and 9-year-olds). All children were exposed to Italian from birth.
Forty-seven had one Italian- and one German-speaking parent (2L1), while 37 had two
Italian-speaking parents and acquired German sequentially between the ages of 1 and 7
years (€L.2).3 At the time of testing, all children were living in Germany. An overview of
participant profiles is provided in Table 1.

Before taking part in the study, parents signed a consent form, approved by the ethics
committee of the University of Konstanz, and completed a questionnaire about the
child’s language history. Information from the questionnaire was used to determine rela-
tive language dominance. A language score was calculated for both languages. The
scores are comprised of four macro areas, with a maximum of 5 points each: informal
quantity (i.e. time spent with people in informal contexts, e.g. How much time does your
child spend with the grandparents?), formal quantity (i.e. time spent with people in for-
mal contexts, e.g. How many hours does your child receive formal instruction in school?),
informal quality (i.e. quality of input and language use in informal settings, e.g. With how
many people (outside of the family) does your child speak German and Italian?), and
formal quality (i.e. quality of input and language use in formal settings, e.g. Is your child
attending an Italian language class?). For more details, see Furlani (2021).

Relative language dominance, shown in Table 2, was calculated by subtracting the
Italian score from the German score. Positive scores indicate German dominance, nega-
tive scores indicate Italian dominance. Scores close to zero indicate balanced bilingual-
ism. On an individual level, most children received a positive score, indicating that they
are German-dominant. Herein, we treat dominance as a continuous variable, that is, in
each group (German-dominant, Italian-dominant), a greater dominance indicates a
greater difference between German and Italian exposure and language use.
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Table 1. Participant profiles.

Group Total N Gender  Age (years) Nof2LI  Nofel2 elL2 AcO
German
6-year-olds 23 7m; 1 6f 6.5 (SD=.36, 14 9 2.5 (SD=1.27,
range=6.1-6.9) range = |-5)
7-year-olds 21 I'lm; 10f 7.5 (SD=29, 14 7 3 (SD=.8,
range =7.07-7.9) range=1.54)
8-year-olds 18 é6m; 12f 87 (SD=.19, 6 12 3 (SD=1.46,
range =8.2-8.9) range=1.5-7)
9-year-olds 22 I15m; 7f 9.5 (§D=.32, 13 9 3(Sb=1.7,
range=9-10) range=[.3-5.5)

Notes. m = male. f = female. 2L1 = simultaneous bilingual. eL2 = early sequential bilingual. AocO = age of
onset.

Table 2. Overview of dominance and irony measures.

Group Mean dominance score Mean irony score  Parental irony score
6-year-olds:

Mean 5 .88 524
SD 4.09 .16 1.54
Range -8.52-11.84 57-1 1-7
7-year-olds:

Mean 5.9 9l 5.62
SD 3.95 .15 49
Range .09-12.84 S5-1 2-7
8-year-olds:

Mean 2.7 .99 5.14
SD 5.81 .04 1.64
Range -8.81-12.05 .86—I 1-7
9-year-olds:

Mean 5.4 97 53
SD 5.42 .08 1.81
Range —7.64-12.47 -1 1-7

Given the similarity between irony and RhQs, we used different measures to assess
children’s ability to understand and use irony. This will allow to explore whether the two
phenomena are driven by the same underlying factors. Therefore, all children completed
an irony comprehension task based on Giustolisi et al. (2017). We selected seven out of
10 stories and translated them from Italian into German. Each story ends in a remark. In
three of the stories, the ironic remark was expressing a criticism (target condition). The
remaining four stories served as control conditions and contained literal remarks. In half
of the remarks a compliment was expressed, in the other half a criticism (for details, see
Giustolisi et al., 2017). The children completed the task in their preferred language as
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Table 3. Overview of test items in the Perception and Comprehension Task.

Sentence Translation

Wer mag (DiP) Bananen? ‘Who likes (DiP) bananas?’
Wer spielt (DiP) Gitarre? ‘Who plays (DiP) the guitar?
Wer isst (DiP) Melonen? ‘Who eats (DiP) melons?’
Wer will (DiP) Orangen? ‘Who wants (DiP) oranges?
Wer will (DiP) Sandalen? ‘Who wants (DiP) sandals?’
Wer mag (DiP) Vanille? ‘Who likes (DiP) vanilla?

reported by the parents.” Overall, accuracy was very high (94%) showing that the chil-
dren were able to understand irony. Note that although there was higher variability in the
6-year-olds, their mean accuracy was above 87%, while the other groups reached over
90% (7-year-olds: 92%, 8-year-olds: 99%, 9-year-olds: 97%). As an additional measure,
the questionnaire included a question on general irony use across languages in the family
and on the child’s general ability to comprehend and use irony as assessed by the parent,
on a scale from 1 (minimum) to 7 (maximum). The results of this measure are reported
in Table 2.

2 Materials and procedure

Two experiments were used to assess the children’s acquisition of RhQs: a Perception
Task (Experiment 1) and a Comprehension Task (Experiment 2). Children were tested in
both tasks in both languages on different days. The order of the languages was
counter-balanced.

a Experimental items. The experiments in both languages use string-identical wh-ques-
tions of the structure Who eats bananas? All questions contain the wh-word wergpyian’
chiipapan Who’, one out of four verbs, and one out of six nouns. In both languages, the
nouns were trisyllabic with stress on the penultimate syllable (e.g. BaNAnen ‘bananas’).
The nouns used were expected to be known by children of the age tested and they do not
(dis)favour an RhQ interpretation (for an overview of test items, see Table 3; for a list of
all items, see Appendix 1 in supplemental material'?).

The prosodic cues used in the German experiments are based on Kharaman et al.
(2019). ISQs were produced with an early-peak accent (H+!H*) and normal (i.e. modal)
voice quality, RhQs with a late-peak accent (L*+H) and a breathy voice quality on the
wh-word. Recordings were manipulated in Praat (Boersma and Weenink, 2015) ensuring
an overall shorter sentence duration for ISQs (—10% of mean duration) and longer sen-
tence duration for RhQs (+10% of mean duration); see Figure 1.

Additionally, the questions were manipulated syntactically. Following Meibauer
(1986: 199), the combination of the two DiPs denn and schon is used as a strong cue to
rhetoricity (rhetorical condition). This condition was only used with RhQ prosody. The
ambiguous condition contained the DiP denn, which can appear in both question types,
ISQs and RhQs. The third syntactic condition does not contain any DiP (neutral
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Pitch - frequency (Hz)
Pitch - frequency (11z)

wer | will Sandalen wer | will Sandalen

T T T
H* H+H* L-% L*+H L-%
1 1 1 1 1

Figure |. Example of a string-identical sentence pair: Wer will Sandalen?/?! ‘Who wants
sandals?/?'". The ISQ (left) has an early-peak accent (H+!H¥) and the RhQ (right) has a late-peak
accent (L¥+H).

Table 4. Overview of prosodic and syntactic cues used in the German experiments.

ISQs RhQs
Prosodic cue H+!H* L*+H
Modal voice quality Breathy voice quality
Shorter duration Longer duration
Syntactic cue Neutral (no DiP) Neutral (no DiP)
Ambiguous (denn) Ambiguous (denn)

Rhetorical (denn schon)

Note. ISQs = information-seeking questions. RhQs = rhetorical questions.

condition). This condition is treated as neutral as it does not contain any syntactic cue
that might trigger a certain question interpretation. The filler items (yes/no ISQs and
RhQs, e.g. Does anyone like limes?/?!) were created in the same way (for an overview,
see Table 4). All questions were recorded by the first author, a female native speaker of
German, in a sound-attenuated booth at the University of Konstanz. The stimuli were
judged as natural and correctly identified as either RhQ or ISQ by two groups of mono-
lingual German adults in two pilot studies.

The stimuli in the Italian Perception and Comprehension Tasks were designed in par-
allel to the German ones. Following Sorianello (2018, 2019) and Ferin (2022) the pro-
sodic and syntactic cues presented in Table 5 were selected. The items were recorded by
the second author, a female native speaker of Italian. A study with monolingual Italian
adults ensured the effectiveness of the cues. For a more detailed description of the Italian
stimuli, see Ferin and Geiss (2022).

b Experiment [: Perception Task. The aim of this task was to find out if the children are
able to perceive the prosodic cues used in Experiment 2. Therefore, children listened to
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Table 5. Overview of prosodic and syntactic cues used in the Italian experiments.

Information-seeking questions (ISQs)  Rhetorical questions (RhQs)

Prosodic cue Shorter duration Longer duration
Greater pitch excursion Smaller pitch excursion
Low edge tone Rising edge tone

Syntactic cue Neutral (no syntactic marker) Neutral (no syntactic marker)
Ambiguous (CLRD) Ambiguous (CLRD)

Rhetorical (ma + CLRD)

Note. CLRD = clitic right dislocation. ISQs = information-seeking questions. RhQs = rhetorical questions.

Table 6. Number of experimental and filler items used in Experiment | in each language.

Same Different

ISQ-ISQ RhQ-RhQ RhQ-ISQ ISQ-RhQ
Neutral 4 4 2 2
Ambiguous 4 4 2 2
Rhetorical 4
Filler 6 6
Total 20 20

Note. ISQs = information-seeking questions. RhQs = rhetorical questions.

two string-identical questions and they had to decide whether the pairs sounded gleich
‘same’ or unterschiedlich ‘different’. The two options were presented as two cards con-
taining two notes symbolizing the two options as well as gleich and unterschiedlich
below the notes (in Italian: uguale and diverso, respectively).

Each task consisted of 20 experimental items of the category same, that is, sentence
pairs with the same syntactic structure and the same prosody. Another eight experimental
items were used in the category different, where the sentence pairs had the same syntactic
structure but a different prosodic contour. In this category, half of the pairs started with
an RhQ followed by an ISQ, while the other half had the opposite order. Additionally, 12
filler items (yes/no ISQs and RhQs) were used in the category different to balance the
number of same and different pairs. This resulted in 40 items (Table 6). All sentence pairs
were concatenated with an inter-stimulus interval of 1,000 ms and presented in a pseudo-
randomized order.

The Perception Task was carried out online through Zoom. The children were tested
individually and they were asked to be in a quiet room and to wear headphones, if pos-
sible. During the test, the children saw the PowerPoint slide with the two cards via screen
sharing, while the experimenter played the sound files and noted down the answers on
SoSci Survey (Leiner, 2019). The task started with a training session, consisting of six
practice items that were similar to the experimental items. The children had to identify at
least two sentence pairs of each category correctly in order to proceed to the actual task.
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Table 7. Number of experimental and filler items used in Experiment 2 in each language.

ISQ prosody RhQ prosody
Neutral 6 6
Ambiguous 6 6
Rhetorical 6
Filler 10 4
Total 22 22

Note. ISQs = information-seeking questions. RhQs = rhetorical questions.

The training session could be repeated up to three times. If the children did not pass the
training, the task was interrupted.

¢ Experiment 2: Comprehension Task. The aim of this task was to find out whether chil-
dren can identify ISQs and RhQs and which role prosodic and syntactic cues play in the
interpretation. The Comprehension Task was a forced-choice experiment. To explain the
difference between ISQs and RhQs types, the children were (re)introduced to two Disney
characters, depicted on cards. The children knew the two characters from a previous
production task. Rapunzel was introduced as a friendly, curious character and Drizella as
Cinderella’s grumpy unfriendly sister. The two characters stressed the different attitudes
expressed by the two question types: inquisitiveness for ISQs (Rapunzel-type questions)
and ironic criticism for RhQs (Drizella-type questions) (for full instructions, see Appen-
dix 2 in supplemental material). Additionally, the character description included an
example sentence. The children’s task was to decide which character uttered the
question.

This task consisted of 30 experimental items and 14 yes/no questions used as filler
items (Table 7). The items were presented in pseudo-randomized order without context.
The Comprehension Task took place after Experiment 1. Again, the experimenter used
SoSci Survey to play the sound files and to note down the given answers while the chil-
dren saw another PowerPoint slide with the characters. The task started with a training
session with four practice items.

3 Statistical analyses

For the statistical analyses, we used generalized linear mixed-effects regression models
(glmer) included in the R package Ime4 (Bates et al., 2015). The ANOVA and summary
functions of the /merTest package (Kuznetsova et al., 2017) were used to obtain p-values.
To investigate interactions, we ran post-hoc tests based on pair-wise comparisons using
the emmeans package (Lenth, 2020). For Experiments 1 and 2, we fitted logistic mixed-
effects regression models with ‘correct’ (i.e. correctly identified sentence pair/question
type) as binary categorical dependent variable. Different independent variables (IVs)
were used in the models. ‘Age group’ (6-, 7-, 8-, 9-year-olds) was used in the between-
group analyses. In Experiment 1, ‘condition’ (same, different) was used as an additional
IV. In Experiment 2, the IVs ‘prosodic cue’ (ISQ, RhQ) and ‘syntactic cue’ (neutral,
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ambiguous, rhetorical) were used to determine the linguistic effects. To investigate the
effects of language dominance and irony comprehension, the IVs ‘dominance’ (continu-
ous variable), ‘irony score’ (raw score obtained through Irony Comprehension Task), and
‘parental use of irony’ (information taken from the questionnaire) were added. The IV
‘language’ (German, Italian) was used to compare the children’s performance in
Experiment 2 in their two languages using a within-group design. Participant and item
were added as random effects. Random slopes for participant and item were included if
they improved the fit of the model.!! We followed stepwise model comparison based on
the Akaike Information Criterion (AIC). The first model always contained all the factors
and relevant interactions described above. Subsequently, we removed non-significant
interactions and main effects.!? Appendix 3 in supplemental material provides the model
specification of the final model, and Appendix 4 in supplemental material presents the
complete effects of the final models.

V Results

In this section, we briefly present the results of Experiment 1, which was the prerequisite
for Experiment 2. Then, we address the potential effects of prosody and syntax (research
question 1) and other potentially mediating factors (research question 2). Finally, we
compare the children’s performance in German with their performance in Italian
(research question 3).!* Each section begins with the descriptive statistics followed by
the statistical analyses.

| Perception Task

The results of the German Perception Task, summarized in Figure 2, show the mean
participant accuracy for each condition and age group. Six children (two 6-year-olds,
three 7-year-olds, one 8-year-old) did not pass the training session and were removed
from all subsequent analyses.

Overall, the mean accuracy is very high in this task (94.8%). There are slight differ-
ences between the groups (6-year-olds: 91%, SD=12%; 7-year-olds: 95%, SD=6%;
8-year-olds: 98%, SD=6%; 9-year-olds: 95%, SD="7%). The effect of age group did not
reach significance (X*=6.94, df=3, p=.07). No significant effect of condition is found
either (X?=1.64, df=1, p=.2).

One 6-year-old child scored below chance (50%) in the different condition and was
therefore excluded from the Comprehension Task analyses. To account for individual
variation in the Perception Task and the fact that the ability to discriminate string-identi-
cal sentence pairs with a different prosody is an important prerequisite for the
Comprehension Task, the children’s performance in the category different is used as a
fixed effect in the following analyses.

2 Comprehension Task

The results of the German Comprehension Task are summarized in Figure 3, showing the
response accuracy of each participant averaged over group, prosodic cue, and syntactic
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Figure 2. Accuracy, averaged over participant, per age group and condition
(different vs. same).

cues. For all groups, mean accuracy is higher for ISQs than for RhQs, and there is con-
siderably more variation in the RhQ condition (see Table 8). In the ISQ condition, the
neutral condition tends to have a higher accuracy than the ambiguous condition, except
for the 7-year-olds where the pattern is the opposite. In the RhQ condition, sentences
with the rhetorical condition denn schon have the highest accuracy in all age groups, fol-
lowed by the ambiguous condition denn. The comparison of the different age groups
suggests that accuracy improves with age, except for the 9-year-olds who seem to per-
form worse than the 8-year-olds.

To address research question 1, we ran two mixed effects models. The first model
includes only the neutral and ambiguous condition crossed with ISQ and RhQ prosody
(two-level comparison). We find a significant effect of prosodic cue (X*>=12.85, df=1,
p<<.001). This analysis confirms that children, irrespective of age, have significantly
more difficulties in identifying RhQs compared to ISQs (B=1.81, SE=.51, z=3.58,
p<.001). In addition, we find an effect of age group (X?>=8.74, df=3, p <.05). A post-
hoc test shows that 7-year-olds have significantly more problems identifying the two
question types than 8-year-olds (B=—1.53, SE=.59, z=-2.6, p <.05). All other compari-
sons are not significant. As expected, the performance in the Comprehension Task is
affected by the performance in the Perception Task (different condition), that is, a higher
accuracy in the Perception Task is related to a higher accuracy in the Comprehension
Task (3=5.39, SE=2.22,2z=2.43, p<.05).

The second model compares the accuracy of all three levels (neutral, ambiguous,
rhetorical) in the RhQ condition, leaving aside the ISQ condition (three-level compari-
son). We find a significant interaction between syntactic cue and age group (X*>=19.63,
df=6, p<.01). A post-hoc test'* reveals a significant difference between the neutral and
the rhetorical condition for all age groups; 6-, 7- and 9-year-olds perform significantly
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better in the rhetorical compared to the ambiguous condition; 9-year-olds perform sig-
nificantly better in the ambiguous compared to the neutral condition. All other compari-
sons are not significant.

Regarding research question 2, we find no effect of irony comprehension (two-level:
irony score: X>=.11 df=1, p=.73; parent use of irony: X>=.06, df=1, p=.81; three-
level: irony score: X>=.17 df=1, p=.68; parent use of irony: X>*=.51df=1, p=.48)!> and
of dominance (two-level: X*>=.39, df=1, p=.53, three-level: X>*=2.03, df=1, p=.15) in
either analysis.

3 Comparison between German and Italian

As a next step, we compare the children’s performance in the HL with their performance
in the ML (research question 3; for the ISQ condition, see Figure 4; for the RhQ condi-
tion, see Figure 5). One child was excluded from this analysis due to their poor perfor-
mance in the Italian Perception Task.

As indicated by the mean accuracy per age group, children of all ages are better at
identifying questions in German than Italian, irrespective of the question type except for
the 8-year-olds who are slightly worse at identifying ISQs in German than in Italian (see
Table 8).

The statistical analysis (two-level comparison) shows a significant three-way interac-
tion between language, age group, and prosodic cue (X>=12.92, df=3, p<.01). In the
ISQ condition, there is no significant difference between German and Italian irrespective
of age.'® In the RhQ condition, a post-hoc test shows that children of all age groups are
significantly better in identifying RhQs in German than in Italian (6-year-olds: B=1.45,
SE=.29, z=5.06, p<.0001; 7-year-olds: B=.84, SE=.3, z=2.76, p<.01; 8-year-olds:
B=2.37, SE=.38, z=6.23, p<.0001; 9-year-olds: p=.86, SE=.28, z=3.08, p<.01).
There was no significant effect of syntactic cue (neutral, ambiguous; X*=2.71, df=1,
p=.1).

In the three-level comparison (RhQ prosody only), the three-way interaction between
language, age group, and syntactic cue is not significant (X>=7.91, df=6, p=.24).
However, we find a significant interaction between language and age group (X*=11.61,
df=3, p<.01), between age group and syntactic cue (X?=25.57, df=6, p<.01), and
between language and syntactic cue (X>=6.36, df=2, p<.05). The post-hoc test reveals
that the 6- and 8-year-old children were better in German than in Italian for all syntactic
cues.!” The 7-year-olds are better in identifying questions with the neutral condition
(RhQ prosody only; f=.87, SE=.44,z=1.96, p <.05) in German than in Italian. For the
other conditions, the difference between the languages is not significant (ambiguous:
B=.7, SE=.44, z=1.57, p=.12; rhet.: $=.16, SE=.5, z=.32, p=.75). The 9-year-olds
show no significant difference between the neutral (3=.5, SE=.42,z=1.21, p=.23) and
the rhetorical condition (=1.72, SE=1.16, z=1.49, p=.14), but they are better at iden-
tifying the ambiguous condition in German than in Italian (B=1.39, SE=.45, z=3.1,
p<.0l).
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Table 8. Mean accuracy in percent (SD) in Comprehension Task by question type (ISQ vs.
RhQ), language, and age group.

German task Italian task

I1SQs RhQs I1SQs RhQs
6-year-olds 91 (14) 79 (23) 87 (18) 57 (28)
7-year-olds 90 (16) 71 (31) 84 (22) 66 (29)
8-year-olds 95 (10) 93 (10) 97 (6) 71 (27)
9-year-olds 97 (8) 83 (17) 93 (17) 73 (25)

Note. ISQs = information-seeking questions. RhQs = rhetorical questions.

VI Discussion

We examined the comprehension of RhQs in German by Italian-German bilingual chil-
dren of four different age groups (6-, 7-, 8-, and 9-year-olds) by means of two experi-
ments. In this section, we summarize our findings, discuss potential explanatory factors,
and compare the children’s performance in the Comprehension Task in their two lan-
guages. For a more detailed discussion of the Italian data, see Ferin and Geiss (2022).

| Understanding RhQs in the ML

Overall, our results indicated that bilingual children of all age groups were able to iden-
tify RhQs in German, which suggests that they acquired the concept of RhQs (for RhQ
comprehension in context for 4- and 6-year-olds, see Recchia et al., 2010). However, the
fact that they were significantly better in identifying ISQs over RhQs shows that they
have not yet acquired all relevant cues.'® This is in line with previous studies on ques-
tion—statement differentiation (e.g. Saindon et al., 2016) and emotion recognition (Friend,
2000; Morton and Trehub, 2001), which reported improvement with age.

The first two research questions aimed at identifying which linguistic factors (pro-
sodic and syntactic cues) provide stronger cues for RhQ comprehension, and whether
RhQ comprehension is mediated by irony comprehension, language dominance, and age.
In order to answer this question, the results of Experiment 1 (Perception Task) need to be
taken into consideration. The aim of the Perception Task was to ensure that the children
are sensitive to the prosodic cues used in Experiment 2 (Comprehension Task) and, more
specifically, that they can tell apart the two prosodic contours (category different). Our
results show, that, irrespective of age, the children were able to differentiate the two
prosodic forms. However, since children varied in their performance, we included accu-
racy in this task as an additional predictor for the results of the Comprehension Task; see
Section VI.2.

2 Factors influencing RhQ comprehension in the ML

First, as outlined in Section II, prosody is an important cue to differentiate ISQs from
RhQs. Our results show that children were significantly better at identifying sentences
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with ISQ prosody (above 90%) than sentences with RhQ prosody (71% to 83%). This
comes as no surprise, since ISQs are canonical questions, which are very frequent in
everyday speech and early acquired (for monolingual and bilingual children, see, for
example, Ll¢o and Rakow, 2011). In addition, higher accuracy in the Perception Task
went along with higher accuracy in the Comprehension Task (two-level comparison).
This was expected because only children who can perceive the differences in the pro-
sodic cues can also exploit them in comprehension.

Second, syntactic cues can serve as (additional) cues to rhetoricity. Our results show
that denn schon (in combination with RhQ prosody) was the strongest cue, followed by
the ambiguous condition denn, and the neutral condition (RhQ prosody only) with the
lowest accuracy. The high accuracy for the rhetorical condition is in line with previous
literature arguing that questions with denn schon are unambiguously rhetorical (Meibauer,
1986). The lowest accuracy for the neutral condition shows that RhQ prosody alone is
not always strong enough to trigger an RhQ interpretation. Nevertheless, children did not
ignore the prosodic cue (mean accuracy above 65%). If that had been the case, we would
have expected more ISQ answers in this category. Instead, there was considerable indi-
vidual variation in the 6- and 7-year-olds (and to a lesser extent also in the 8- and 9-year-
olds), for the neutral and the ambiguous condition. That is, some children can consistently
interpret the two conditions while others fail to do so. This suggests that not all children
have acquired these cues and/or that they have difficulties basing their judgements on
prosody. The latter would be in line with previous studies showing that the ability to
weigh prosody over content is still developing in children between 6 and 9 years (Aguert
et al., 2013; Chronaki et al., 2015; Friend, 2000; Morton and Trehub, 2001).

Third, the ability to understand RhQs can be mediated by other (non-)linguistic fac-
tors. As our data show, age plays an important role (two- and three-level comparison).
While the 6- and 7-year-olds had more difficulties understanding RhQs when there was
no rhetorical cue, 8-year-olds have mastered these cues. One possible explanation for
this is that with increasing age, the children’s mental abilities, such as Theory of Mind,
become more advanced, which might in turn affect RhQ comprehension (for irony com-
prehension, see Banasik, 2013). However, to date, the relationship between RhQs and
Theory of Mind development has not been investigated.

Finally, increasing age and language experience result in more opportunities to learn
the cues relevant to rhetoricity. Relatedly, the children in our study receive not only input
in the ML but also in the HL which might affect RhQ comprehension. Our results show
that dominance, calculated based on a questionnaire, did not affect RhQ comprehension
in the ML, but in the HL (for the results of the HL, see Ferin and Geiss, 2022; for similar
findings on the role of dominance, see Yip and Matthews, 2007). In addition, given the
similarities between RhQs and irony, we suspected that irony comprehension and RhQ
comprehension would be correlated. However, we did not find an effect. Since accuracy
in the Irony Comprehension Task was overall very high, in line with previous literature
showing that 6-year-olds can already understand irony (Banasik and Podsiadto, 2016), it
is possible that the Irony Task was not sensitive enough to reveal differences between the
children. Alternatively, the ability to understand irony may develop earlier than the abil-
ity to understand RhQs. Based on our results, we cannot tease these two possibilities
apart. Further investigation of the relationship between the acquisition of irony and RhQs
is needed.
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3 Comparing ML and HL

Research question 3 was concerned with a potential difference in RhQ comprehension
between the ML and the HL. The results of the German and Italian Comprehension Task
showed that bilingual children can identify ISQs equally well in their two languages
based on prosody, while all groups were better at identifying RhQs in their ML than in
their HL. A potential explanation is that the selected cues in the two languages, despite
their semantic similarities, are not acquired at the same time. This offers the possibility
to transfer prosodic and syntactic cues from one language to the other (for a discussion
of cue transfer in multilingual settings, see Westergaard, 2021), which will be discussed
in the following paragraphs.

First, the RhQs in this study were produced with distinct RhQ prosodies (i.e. prosodic
cues) in both languages. It is important to keep in mind that the selected cues in Italian
and German are not identical (i.e. they cannot be translated 1:1). With respect to prosody,
both languages use duration as a cue to rhetoricity (Dehé et al., 2022). However, in
German the nuclear pitch accent is crucial in differentiating RhQs and ISQs (Kharaman
et al., 2019), while in Italian edge tones and pitch excursion are used (Ferin, 2022;
Sorianello, 2018, 2019). The data from the neutral condition (RhQ prosody only) shows
that, in both languages, some children have difficulties interpreting questions as rhetori-
cal and default to the canonical question interpretation (ISQ) instead. This is in line with
previous research (Aguert et al., 2013; Chronaki et al., 2015; Friend, 2000; Morton and
Trehub, 2001) and points to a later or slower development of prosody in its function of
conveying additional pragmatic meaning (e.g. irony or rhetoricity). The question whether
there has been prosodic cue transfer cannot be answered.

Second, we used two lexical-syntactic cues as additional markers for rhetoricity. In
German two DiPs (denn, denn schon) were used, while in Italian CLRD and the particle
ma in combination with CLRD were used. Similar to CLRD, the particle denn can be
considered an information structure device, as it makes reference to a previous topic
which is part of the common ground (Bayer and Obenauer, 2011). In addition, the use of
denn signals that the speaker is concerned about the answer, which is not the case for
CLRD, making denn a potentially stronger cue to rhetoricity than CLRD. In its rhetorical
use, schon translates as ‘against expectations’ (Viesel and Freitag, 2019: 1), being similar
to the counter-expectational adversative Italian particle ma.

When comparing the effects of the syntactic cues within RhQ prosody, in German
both the ambiguous and the rhetorical condition had a facilitative effect in RhQ compre-
hension (at least for some age groups); in Italian only the rhetorical condition showed a
facilitative effect. In other words, the particle denn was exploited as an additional cue by
itself, unlike CLRD. In particular, 6-year-olds showed a lot of variation for all conditions
in Italian, including the rhetorical condition (Figure 5), which is more reliably used at
later ages. Conversely, denn schon was used as a rhetorical marker by the majority of
children in German, including the 6-year-olds. This discrepancy points to a later devel-
opment of RhQQ comprehension in Italian than in German. Given the similarity of cues
and the fact that in Italian the rhetorical condition is the condition that worked best across
all groups, it is possible that the children transferred this cue to interpret RhQs from
German to Italian. Alternatively, it is possible that children are good in
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interpreting questions in Italian in the rhetorical condition because ma is a strong marker
for non-canonical questions, which is frequently used in colloquial speech (Ferin, 2022),
while the other cues need more time to be acquired.

The fact that children are better in the ML than in the HL could also be related to a
slower acquisition process of the relevant cues of the HL compared to the ML, possibly
due to a more limited amount of language experience. Monolingual baseline data are
needed to determine whether the differences between the languages are imputable to
purely linguistic factors, cue transfer, or bilingualism in general.

VIl Conclusions

To date, research on how monolingual and bilingual children acquire RhQs is scarce. The
present study addressed for the first time how bilingual primary school children compre-
hend RhQs in their ML (German), to what extent RhQ comprehension is acquired differ-
ently in the ML and the HL (Italian), and which linguistic cues facilitate RhQ
comprehension. Our results show that bilingual children can identify RhQs in the ML
and that RhQ comprehension is facilitated by the DiPs denn and denn schon accompa-
nied by RhQ prosody. In the HL, a facilitative effect was found only for the particle ma
and RhQ prosody. This might be the result of cue transfer or of the strength of the particle
ma in signaling non-canonicity. In both languages RhQ comprehension improved with
age, although in German the children already have a higher accuracy at the age of 6
years. This could be either an effect of the selected cues or of a higher proficiency in the
ML, the dominant language for most of the children. In addition, dominance affected
only the performance in Italian, while irony comprehension had no effect in either lan-
guage. Taken together, these findings suggest that RhQs in bilingual children are acquired
hand-in-hand in the two languages with a slight advantage in the ML, and their acquisi-
tion is not completed by age 6 years. Irrespective of age and language, some children
have difficulties interpreting questions as rhetorical and interpreted them in the canonical
way as ISQs. This has important implications for the acquisition of prosody, which is
used to convey additional pragmatic meaning, such as rhetoricity.
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Notes

1.

Herein, we do not differentiate between irony and sarcasm and use irony as an umbrella term
for both phenomena.

2. Transcription follows Gili Fivela et al. (2015) for Italian and Grice and Baumann (2002) for
German.

3. Herein, DiPs are considered part of syntax and will thus be considered syntactic cues.

4. The prosodic cues reported in Sorianello (2018, 2019) were attested for the variety of Italian
spoken in Bari, while the experiment in Ferin (2022) included speakers from all over Italy,
proving that, at least in comprehension, these cues are also used in other varieties of Italian.

5. Both studies report a facilitative effect of prosody on irony comprehension. Capelli et al.
(1990) recorded their stimuli with an ironic tone of voice, while Glenwright et al. (2014)
described the prosodic form of their stimuli on the basis of FO means and SDs.

6. InFriend (2000), children had to judge utterances as happy or angry. Utterances were recorded
by a native speaker of English. The phonetic and phonological properties of the stimuli are
not reported. The study by Morton and Trehub (2001) used happy paralanguage consisting of
a higher pitch level, greater pitch and a faster speaking rate, as opposed to sad paralanguage
which was realized with a lower and attenuated pitch and a slower speaking rate.

7. This study is part of a larger project on the acquisition of RhQs conducted at the University
of Konstanz. For more details on the project, see https://typo.uni-konstanz.de/questionsInter-
faces/index.php/project-p10 (accessed November 2022).

8. Herein, ‘sequential bilinguals’ refers to children who acquire one language from birth and a
second one sometime during early childhood.

9. The aim of this task was to test children’s ability to understand irony in general. We chose to
administer it in the child’s preferred language to reduce the possibility of underperformance
due to language ability rather than a failure to understand irony.

10. Theappendix is provided either online (https://www.researchgate.net/publication/364694845
APPENDIX Rhetorical question_comprehension_by Italian-German_bilingual children)
or by the first author.

11. Using syntactic cue as random slope was not possible due to convergence issues.

12. When a factor was not significant, it was removed from the model. In this case, we report the
ANOVA output for that factor in the last model that included it before it was removed.

13. The full results of the Italian Perception and Comprehension Task are reported in Ferin and
Geiss (2022).

14. For full presentation of results, see Appendix 4.

15. To be able to test for the effect of irony comprehension in the two- and three-level compari-
son, the random intercept item could not be included in the model due to convergence issues.
The results of the final model were very similar to the model with item as random intercept.

16. For full presentation of results, see Appendix 4.

17. For full presentation of results, see Appendix 4.

18. We tested monolingual German adults and German-dominant heritage speakers of Italian
with the same stimuli. For both groups, mean accuracy was above 95% for both question
types.
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