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Over the last decade, language evolution research has been the driving force behind a 

renewed interest in non-arbitrary mappings (Cuskley & Kirby, 2013), as well as 

multimodal theories of language development (Vigliocco et al., 2014). These theories have 

focused largely on lexical iconicity in language systems. Here, we begin to extend this line 

of research by considering how non-arbitrariness plays a role in language development and 

emergence beyond the lexicon, moving from lexical to pragmatic meaning across different 

modalities. In other words, we focus on non-arbitrariness in situated language (Murgiano 

et al., 2021; Özyürek, 2021). Specifically, we consider the role of indices of dominance in 

scaffolding the development of questions. By surveying the state of the art in research on 

prosody, gesture, and signing, we outline evidence for cross-linguistically attested, iconic 

gestural scaffolding of questions across signed and spoken languages. This supports 

development of indexical use of pitch in question prosody, which has analogies in non-

arbitrary dominance signalling. We conclude by synthesizing this evidence, presenting a 

novel non-arbitrary bootstrapping theory for the emergence of questions. 

1. Introduction 

Making our desires known through linguistic directives, such as questions, lies 

at the very heart of human communication. Questions play a key role in driving 

conversations by engaging in a collaborative effort in building common ground 

(Roberts, 2012) and have a prominent place in accounts of first language 

acquisition (Thornton, 2016). While morphosyntactic cues to questions are 

arbitrarily aligned and exhibit considerable cross-linguistic variation, different 

modalities – gesture and intonation - are aligned across many languages. For 

example, while both English and Mandarin use rising intonation to encode 

questions, English combines rising intonation with a sentence-initial auxiliary 

‘do’ and Mandarin with a question particle. Moreover, questions in both 

languages will be accompanied by raised eyebrows, hands, and shoulders. 
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Intonation and by extension, gesture (Bolinger, 1983) can mirror features 

associated with dominance asymmetries (Ohala, 1983). We argue that questions 

inherently involve a temporary dominance asymmetry within a conversational 

dyad, where the speaker uses upward movement to encode that they need 

something from the addressee (materially or informationally). 

We propose that a rich inventory of developmentally robust and cross-

culturally attested multimodal, that is: non-morphosyntactic cues scaffolds the 

emergence of complex linguistic questions, both in development and language 

evolution. This paper will draw on previous literature for synthesising three 

distinct lines of evidence for this novel theory: i) the cross-linguistic ubiquity of 

non-morphosyntactic cues to questionhood ii) the importance of such cues in early 

pragmatic development, iii) the parallels of grammaticalized facial cues in spoken 

and signed languages. On this basis, we show that non-arbitrary cues are likely to 

have played a key role in the emergence of questions given them a role as a 

catalyst in language development, the key features occurring consistently across 

languages and dominant signalling modalities.  

2. Non-arbitrariness across modalities and languages 

Questions of whatever morphosyntactic form engage the addressee to 

respond to the speaker’s epistemic stance (Heim, 2019). Questions are widely 

considered the marked form of human conversation as opposed to assertions, 

which occur more frequently (Huddleston, 1994). Correspondingly, an auxiliary-

initial question word order, which make up the majority of questions in the 

caregiver input of an English-speaking child (Estigarribia 2009), occurs less often 

than an auxiliary-medial word order (Newport et al., 1977). Morphosyntactic 

marking of questions is present in 80% of the world’s languages (Dryer, 2008), 

and comes in the shape of word order changes, interrogative clitics and particles, 

and/or verbal inflection (Siemund, 2001). Content questions have an additional 

cue form of a variable corresponding to the element unknown (e.g., wh-pronouns 

in English) and sometimes omit other cues present in yes-no questions. While 

morphosyntactic marking varies significantly across languages, other modalities, 

such as intonation and gesture, show considerable cross-linguistic consistency. 

By far the most common cue to mark questions is rising intonation (Ultan, 

1978), although prosodic details vary alongside how pitch is employed at the 

lexical level. Pitch plays a key role in other kinds of non-arbitrariness, particularly 

linked to size sound symbolism via the frequency code hypothesis (Ohala, 1994). 

The mechanism of motivatedness behind the frequency code is that a larger 

resonant chamber is an index for a larger producer, but motivatedness can have 

multiple mechanisms (Ahlner & Zlatev, 2010). For example, while high vowels 

are generally considered “smaller” than low vowels, Diffloth (1994) describes 

Bahnar, a language where high vowels are large and low vowels are small, 

mediated by the size of the tongue within the mouth (which occupies a larger 

volume when producing high vowels like /i/ relative to low vowels like /a/).  
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Despite some cross-linguistic variation in how question intonation is 

deployed, it is nonetheless a reliable indexical cue, motivated by dominance 

asymmetries in pragmatic context across languages. For example, Gussenhoven 

& Chen (2000) show that peak alignment, peak height, and end pitch are 

associated with questions by speakers of Dutch, Chinese, and Hungarian; 

although these languages vary in their specific encoding of questions. In general, 

animals and humans exhibit a strong association between pitch and dominance 

(Puts et al., 2007), with lower pitch signalling larger size and greater dominance.  

The manual-gestural modality shows similar non-arbitrariness in marking 

questions, arguably tied more straightforwardly to dominance: hands and 

eyebrows are raised (Krahmer & Swerts, 2005). This contrasts markedly with 

negation, where facial articulators show the opposite direction: eyebrows are 

lowered, and lips are pressed against each other (Benitez-Quiroz et al., 2016). 

Hence, just like with intonation, a downward movement expresses dominance, an 

upward movement a lack thereof. One other prevalent gesture associated with the 

absence of knowledge is the palm-up (epistemic) gesture, which is also associated 

with submissiveness (Cooperrider et al., 2018) and echoes the upward pitch 

contours often associated with questions in speech (Ultan, 1978). In contrast to 

co-speech manual gestures, House (2002) argues that facial cues are less reliable 

than manual ones for encoding questions, at least in spoken languages. Sign 

languages, however, are more reliable in this context: They generally mark 

questions with raised eyebrows (Cecchetto, 2012) including ASL, Sign Language 

of the Netherlands, and Kazakh-Russian Sign Language (Kimmelman et al., 

2020). This facial gesture is also a widespread marker of submissiveness in 

primates (Keating, 1985), lending further support to the idea that dominance 

indices played a catalyst role in language emergence. 

Areas that require further research are cues such as breathiness, duration 

effects, and speech rate (Dehé et al., 2022), which have all been found to encode 

questions in several languages. Moreover, in Yélî Dnye (Levinson, 2010), 

questions are marked by mutual gaze making rather than intonation. This 

nonetheless arises from systematic dominance asymmetries within a conversation 

(with the speaker asserting dominance, rather than telegraphing submission).  

3. Non-arbitrariness in pragmatic development  

Non-arbitrary cues to questionhood are not only attested widely across 

languages and modalities, but also in language development. Here, too, non-

arbitrary cues tend to be non-morphosyntactic. Intonation and gesture provide an 

avenue into pragmatic development, and questions in child directed speech which 

use non-morphosyntactic cues are ubiquitous (Kania, 2016). Morphosyntactic 

encoding of questions, on the other hand, has a long developmental trajectory, 

with the first questions marked by word order occurring from around 20 months 

in Italian, German and Swedish, but only from 30 months in English. It takes years 

for children to master the morphosyntactic variation in questions, especially when 
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they include negation (Guasti, 2017). With non-morphosyntactic cues appearing 

early, the acquisition of morphosyntactic cues can benefit from multimodal 

scaffolding in development, building on motivated manual and facial gestures, 

which then bootstrap indexical use of pitch. 

We assume manual and facial gestures to be the starting point of this 

developmental process, because they are the first means available for 

communication (Iverson & Goldin-Meadow 2005). Gestures frequently serve as 

precursors for what is later expressed using more complex linguistic structure 

(Capirci et al., 2005). Children then combine vocalizations and gestures for 

relating non-arbitrary signs to previous experience with a rapid increase of 

gestures during the first year (Burkhardt-Reed et al., 2021). Pointing, too, serves 

as a cue to questions when the addressee is knowledgeable (Begus & Southgate, 

2012). From 14 months, infants use prelinguistic vocalizations to differentiate 

conversational strategies (Grünloh & Liszkowski, 2015). Combining these 

findings with the those of intonational cues, we find that non-arbitrary forms are 

well-suited for bootstrapping linguistic development (Bohn et al., 2019). 

Intonational cues follow early on. Sensitivity to different sentence melodies 

is evident form as early as 5 months (Frota et al., 2014). Intonational distinctions 

of questions from other speech acts occur as early as 7 months, and adult-like 

intonation is produced by English-speaking children in their second year of life 

(Prieto Vives & Esteve Gibert, 2013). Yet, infants show notable variation as to 

when this command equals adult performance. Correspondingly, children use 

different strategies for asking questions up to age 11 (Patel & Grigos, 2006). 

German children aged 2;8-2;10 (age; month) show striking variability in 

producing question intonation and appear not to reach prosodic targets before age 

3;0 (Lleó & Rakow, 2011). Hübscher and colleagues (2019) show that facial and 

prosodic cues for expressing knowledge states are employed at the age of three, 

while lexical items are only employed later. This strongly suggests that non-

arbitrary, non-morphosyntactic cues play a central role in advancing pragmatic 

development and can act as a platform for later integrating morphosyntactic cues. 

4. Non-arbitrariness in signed and spoken languages 

Parallels in the non-arbitrariness of encoding questions across spoken and 

signed languages add a third piece of evidence supporting our hypothesis of the 

catalytic function of these cues. Broadly speaking, non-arbitrariness has been 

shown to play an important role across both infant-directed speech and signing 

(Brand et al., 2002) across different modalities. Perniss and colleagues (2015) 

demonstrate that non-arbitrariness plays a greater role in referring to non-visible 

referents in child-directed signing compared to adult-directed speech. Laing and 

colleagues (2017) show that prosody in onomatopoetic words (e.g., quack) is 

more marked in infant-directed speech than in equivalent conventional words 

(e.g., duck). In both studies, however, the focus was very much on the non-

arbitrary signalling of lexical meaning, where the benefits for language 
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development are well-established (Ota et al., 2018; although see Nielsen & 

Dingemanse, 2021). This suggests that children acquiring language – regardless 

of the dominant modality (speech or sign) – exploit non-arbitrariness. We argue 

this extends to cues which aid in acquiring pragmatic concepts, such as questions. 

As in section 2, we focus here on the directionality of these cues, which 

shows consistent trends across spoken and signed languages. Zeshan (2004) 

reports that most signed languages use a combination of eyebrow raise, eyes wide 

open, eye contact, a head forward position or forward body posture to ask 

questions. These non-manual interrogative signs accompany manual/lexical 

question markers, such as content question words or dedicated morphemes. The 

non-manual signs are key components of marking questions across many sign 

languages (Kimmelman et al., 2020). Their frequent presence in questions remind 

us that these are the marked speech acts compared to assertions. Remarkably, the 

directionality of these upward and forward oriented non-manual signs in signed 

languages mirrors that of the intonational patterns observed in many spoken 

languages (Dixon, 2012). The same applies for the upward movement of co-

speech gestures in spoken languages.  

Even more remarkable is the fact that directionality changes exhibit the same 

patterns across modalities. Content and polarity questions in English, for instance, 

have a fall and rise as their standard intonational contours, respectively (Bartels, 

1997). Reversing the directionality for these types is meaningful, too, as their 

function changes from and open to a closed question (Hedberg et al., 2017), where 

‘closedness’ evokes a set expectation about the answer. We find the analogous 

pattern for non-manual signs in sign-languages. Italian Sign Language has raised 

eyebrows in polar questions and lowered eyebrows in content questions (Zeshan, 

2004) just as spoken Italian has a falling-rising contour for polar questions and a 

falling contour for content questions (D’Imperio, 2002). The paradigm is 

complete with lowered eyebrows reported for closed or loaded questions, as 

reported for Israeli Sign Language (Meir, 2004). The similarity between spoken 

and signed questions also has some equivalence in morphosyntax where both 

signed and spoken languages use the words for indefinite pronouns and question 

markers (Dixon, 2012). Studies that address the role of non-arbitrariness across 

infant-directed signing and speaking with respect to interactional strategies are 

still in their infancy and researchers have just begun the explore the richness of 

multimodal cues in the learner’s input. (Murgiano et al., 2021) 

5. Conclusions 

By comparing non-morphosyntactic cues across languages, ages, and 

modalities, we have argued that their non-arbitrariness presents an opportunity 

for bootstrapping morphosyntactic development of questions. By drawing on a 

wide range of findings from production and perception data, we establish that 

non-morphosyntactic cues are likely to be non-arbitrary, transcend cultural and 

linguistic borders, and precede morphosyntactic competence in infancy. These 
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properties make non-arbitrary cues to questionhood a strong candidate for playing 

a central role in pragmatic development, and by extension  in language emergence 

due to their prevalence and early availability. Moreover, this theory opens specific 

hypothesis spaces which can be probed with more specific experimental and 

typological work. For example, using iterated artificial language learning, we 

might expect that readily available indexical cues might outcompete complex 

morphosyntactic cues for questions in a dyadic face to face context. We outline a 

possible experimental approach wherein participants are trained on an artificial 

language with complex morphosyntactic cues for questionhood used irregularly 

(i.e., in 60% of questions) in the first generation. In a face-to-face condition, we 

predict that these cues will either stagnate or fade out of the system over iterated 

“generations”, in favor of indexical cues. In a virtual condition without the 

availability of indexical cues, we predict the cues will regularize and come to be 

more reliable cues to questionhood. In addition, typologically, we might expect 

that the 20% of languages without complex morphosyntactic cues (Dryer, 2008) 

are likely to have richer non-morphosyntactic cues. Assuming non-arbitrary, non-

morphosyntactic cues are to some extent present even in the many languages with 

complex morphosyntactic marking, this points to the former type of cues as an 

evolutionarily older strategy. In summary, we have established (i) the consistent 

cross-linguistic availability of non-arbitrary question cues, (ii) the use of these 

cues in bootstrapping the acquisition of question, and (iii) evidence that similar 

non-arbitrary cues play an important role in both acquisition and evolution. 

Together, these lines of evidence point to a novel theory for the emergence of 

questions, where non-arbitrary cues from intonation, gesture, and signing play a 

catalyst role in the language emergence and development. 
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