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1 Starting Point 
1.1 State of the art and preliminary work 
Human communication is a multimodal system in the sense that the sounds, words and 
utterances are usually accompanied by prosodic and body signals such as co-speech gestures 
(e.g., McNeill 1992). Co-speech gestures have been defined as visible communicative actions 
made by bodily movements (hand movements, head movements, among others) that co-occur 
with speech (e.g., Kendon 2004; see Wagner et al. 2014 for a review). Prosodic signals 
comprise word- and utterance-level elements such as tone, stress, pitch accents, or boundary 
tones signalling prosodic structure and information structure (Gussenhoven & Chen 2020). 
From a multimodal perspective, it is well-established that manual co-speech gestures are 
strongly connected to speech from three different perspectives, namely semantic, pragmatic, 
and phonological (Kendon 1980; McNeill 1992). Indeed, according to McNeill’s (1992) three 
“synchrony rules”, gestures are co-expressive with the semantic and pragmatic meaning 
expressed in speech, and prominent phases of co-speech gesture (i.e., the stroke) occur just 
before or simultaneously with pitch accented (or prosodically prominent) syllables in speech 
(see section 1.1.3 below for a summary of previous work on gesture-speech alignment patterns 
across languages). 
In this project we are interested in assessing how a crucial part of semantics and pragmatics, 
namely the way that relevant information is packaged in discourse, is encoded multimodally. 
While the relevance of speech prosody for information signalling is largely acknowledged (e.g., 
Kügler & Calhoun 2020 for a review), the contribution of co-speech gestures in communicative 
settings and information signalling has been less studied (e.g., Swerts & Krahmer 2020; see 
also Brown & Prieto 2021 for a review). While many authors have acknowledged the close 
semantic relationship between prosodic and gestural features of language (Swerts & Krahmer 
even coined the term “visual prosody” to refer to “visually perceivable correlates of speech 
prosody”, 2020: 477), very few empirical investigations have been performed on the 
multimodal marking of information structure. The current project intends to investigate from 
an experimental and corpus-based perspective the effects that the information structure of an 
utterance has on the gesture-prosody link across Romance and Germanic language families. 

1.1.1 Information structure 
Information structure (henceforth IS) can be broadly described as the ways in which speakers 
“package information” to transmit to their interlocutors, with the goal of updating the shared 
common knowledge between speakers (i.e., their common ground (CG)) and ultimately move 
communication forward (e.g., Chafe 1976; Krifka 2008). Studies regarding IS in general have 
used a variety of approaches (see e.g., Lambrecht 1994; Krifka 2008; and the proposals in Féry 
& Ishihara 2016). We follow the view that IS can be conceived of as a cognitive domain that 
interacts with linguistic domains in order to guide the controlling and updating of information 
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about interlocutors’ common beliefs (Zimmermann & Féry 2010). An utterance can be 
partitioned according to its IS, and three independent cognitive categories of IS, focus, 
givenness, and topic, have been identified (most notably, Krifka 2008).  
In a question-answer pair, the notion of focus denotes a set of propositions in the question, 
while the answer identifies one of these propositions and adds it to the CG content (information 
focus, Krifka 2008). The focus thus highlights information, marking it as prominent, a correlation 
that has mainly been based on finding from Germanic languages. Other types of focus, like 
correction of information, increase the prominence. The notion of (aboutness) topic refers to the 
information that the remainder of the sentence is about (Krifka 2008), being usually less 
prominent than a focus, as it often contains given referents. A topic may, however, contain a 
focus, rendering it a contrastive topic (cf. also Büring 2003; Gast 2010) and increasing its 
prominence. The notion of Givenness indicates the information status of a referent that has 
been explicitly mentioned in previous discourse, which is usually accompanied with less 
prominence than new referents not previously used in context (Krifka 2008). 
The category of Focus is often equated with new information (e.g., beginning with Halliday 
1967). The division of IS categories we follow here nonetheless emphasizes the independence 
of the categories (Krifka 2008), meaning that focus can entail referents of any information 
status, a fact that is supported from processing evidence (Chen et al. 2012). Languages encode 
IS categories through morphological, syntactic, and/or prosodic means (e.g., Féry & Ishihara 
2016), as well as through multimodal means using co-speech gestures (e.g., McNeill 1992; Im & 
Baumann 2020; Debreslioska & Gullberg 2020; s. section 1.1.3 below). In fact, many Romance 
languages require syntactic movement of non-focused constituents to ensure utterance-final 
focus coincides with rightmost prosodic prominence (Vallduví 1992 for Catalan). Conversely, in 
Germanic languages the focus position is more flexible (Fanselow 2016), allowing for early 
focus aligning with the maximum prosodic prominence (e.g., Kügler & Féry 2017). Hence, 
Romance languages employ a more rigid focus-to-the-right constraint than Germanic 
languages. Importantly, in both language families, focus requires maximal prosodic prominence. 

1.1.2 The prosodic expression of information structure 
The prosodic marking of IS categories has been extensively studied in a number of languages 
(see Kügler & Calhoun, 2020, for a review). Crosslinguistic evidence on adult speech suggests 
that informationally relevant material, such as new and/or focused information, tends to be 
prosodically more prominent than information which is expected in discourse or given to the 
interlocutors (e.g., Dufter & Gabriel 2016 for Romance; Baumann et al. 2006; Féry & Kügler 
2008 for German). The main acoustic correlates of prosodic prominence are intensity, duration, 
and fundamental frequency (henceforth F0) (Ladd 2008; Kügler & Calhoun 2020). From a 
phonological point of view, pitch accentuation is used across intonation-based languages such 
as Germanic and Romance language families to confer prosodic (and specifically tonal) 
prominence to target syllables. 
In Germanic languages, prosodic expression of focus shows a general tendency that focused 
material receives nuclear (most prominent) accentuation, while background constituents are 
frequently deaccented (for English, see Breen et al. 2010; for German, see e.g., Féry & Kügler 
2008; Baumann et al. 2006). With respect to perception, Kügler and Gollrad (2015) showed that 
variations in F0 pitch peak contribute to the prominence perception, with higher peaks being 
interpreted as more prominent in terms of contrastive focus. Accentuation and deaccentuation 
patterns have also been found to systematically signal the information status of referents, 
e.g., given referents tend to be associated with lower prosodic prominence, and tend to be 
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deaccented more often than new referents, even if they are part of a focused constituent 
(Baumann & Grice 2006; Baumann & Schumacher 2020; Féry & Kügler 2008; Ladd 2008). 
Regarding speech processing, it has been shown that for speakers of Germanic languages, 
discourse processing is harder when new referents are deaccented and given referents are 
accented (Baumann & Schumacher 2020; Dahan et al. 2002). 
In Romance languages such as Catalan, Peninsular Spanish, and Italian, the nuclear pitch 
accent of the sentence is associated with focused constituents, and focused subjects usually 
appear in the right periphery of the sentence where prosodic prominence falls (Dufter & Gabriel, 
2016; Vallduví & Engdahl 1996; Zubizarreta 1998). Regarding the prosodic marking of 
information status, Romance languages, like Spanish and Catalan (Cruttenden 1993), have 
been reported to lack systematic deaccentuation of given referential expressions. To our 
knowledge, the only comparative study involving Germanic and Romance languages is by 
Swerts et al. (2002) investigating the prosodic encoding of noun phrases conveying new, given, 
and contrastive information in Italian and Dutch. They claimed that while accentuation in Dutch 
signals new and contrastive information, the presence or absence of accent in Italian is not 
used systematically to mark IS, especially within noun phrases (for similar results, see Avesani 
& Vayra 2005). 
Interestingly, the phonetic expression of pitch accentuation in terms of pitch alignment and 
pitch scaling can also vary as a function of IS categories across languages. For instance, pitch 
accents associated with topic constituents usually show later peak alignment than those 
associated with focus constituents (e.g., Braun 2006 for German), and a rising pitch accent 
associated with a contrastive focus constituent tends to show tighter peak alignment patterns 
than pitch accents associated with broad focus constituents (e.g., Hanssen et al. 2008 for Dutch; 
Vanrell et al. 2013). Regarding pitch scaling patterns, we are faced with different degrees of 
prominence across IS categories, with contrastive pitch accents being more prominent than 
broad focus or narrow focus pitch accents (e.g., Vanrell et al. 2013; Kügler & Gollrad 2015).  
All in all, Germanic and Romance languages differ in their prosodic marking of IS such that 
Romance languages are less consistent in their use of pitch accentuation for the distinction 
between IS categories, given the tendency in Romance languages to accent given referential 
expressions. This important typological difference offers an opportunity to assess the role of co-
speech gesture and its potential link to prosodic prominence patterns and IS marking from a 
crosslinguistic perspective. Given that Romance languages are less systematic in their prosodic 
marking of IS constituents, it could be the case that gestural marking of IS plays a more 
important role. Moreover, from a multimodal perspective, little is known about the relation 
between pitch accent alignment and scaling patterns and the gestural and IS domains. 

1.1.3 The prosody-gesture link 
As mentioned before, co-speech gestures tend to be tightly aligned with speech both from a 
phonological and temporal point of view. Previous studies assessing the temporal alignment 
between co-speech gestures and prosodic prominence in different contexts and languages 
have confirmed McNeill’s (1992) phonological synchronization rule, showing that gestural 
prominence and speech prominence are temporally integrated. Previous studies on academic 
discourse produced by skilled lecturers, and on prepared discourses, have demonstrated that 
co-speech gestures tend to be associated with prominent pitch accented syllables in 80-90% of 
the cases (Loehr 2012; Im & Baumann 2020; Esteve-Gibert & Prieto 2013; Shattuck-Hufnagel & 
Ren 2018; Ambrazaitis & House 2017; see Fig. 1). In phonetic-acoustic terms, a pitch accent 
signaling prosodic prominence entails an F0-maximum with which the apex of pointing gestures 
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in contrastive focus constituents is aligned 
(Esteve-Gibert & Prieto 2013). From a 
processing perspective, ter Bekke et al. 
(2020) tested the links between gesture-
speech asynchrony and processing 
advantages. Their results showed that while 
questions with gestures got faster responses 
than questions without them, there was no 
evidence that questions with larger gesture-
speech asynchronies got faster responses. 
These results suggest that gestures might 

have the potential to facilitate predictive language processing, yet further experimental 
investigations or analyses of larger datasets are needed. 
Apart from temporal synchronization patterns, the tight link between prosodic and gestural 
prominence is shown in their amplitude patterns, with pitch accents with higher F0 scaling 
values attracting the use of prominent gestures. For example, Loehr (2012) describes how the 
production of rising L+H* pitch accents in English is much more emphatic and used to mark 
contrastive elements in speech to a much larger degree than H* pitch accents, and that more 
prominent pitch accents often attract the presence of non-referential gestures. Im and Baumann 
(2020) also report that more prominent pitch accents in English (e.g., L+H* and H*, as opposed 
to !H* and L*) tend to attract the presence of more gestures. Regarding pragmatic synchrony, 
Loehr (2012) described how co-speech gestures and pitch accentuation are pragmatically 
synchronized by noticing that non-referential gestures coupled with pitch accentuation mark 
high prosodic prominence in focus and novel information. So far, to our knowledge, the gesture-
prosody coupling in the marking of less prominent prosodic events has not been explored 
(except for Im & Baumann 2020 for English). 

1.1.4 The gestural expression of information structure and its annotation 
As for the annotation of IS, Götze et al. (2007) propose a comprehensive annotation scheme, 
whose reliability has been proven by applying inter-annotator consistency measures (Ritz et al. 
2008). The system implements the view on independent IS-categories discussed in section 
1.1.1 (Krifka 2008), suggesting an annotation of IS on independent layers. The system has 
been widely adopted, and IS can be annotated without reference to prosody or gesture, for 
instance. The layer of focus identifies the parts of the utterance that are most relevant to 
discourse and function to move the discourse forward. A fine-grained tag set is available to 
annotate different focus types if necessary. The layer of topic identifies “aboutness” topics as 
referents upon which the remainder of the sentence (comment) is predicated. To test the topic 
status of a constituent, the ‘as for’ paraphrase can be used. Contrastive topics entailing a focus 
are annotated on two layers in an independent fashion, as topics at the topic layer and as focus 
on the focus layer (see e.g., Ritz et al. 2008: 2138). Finally, the layer of the information status 
of individual discourse referents identifies new, accessible, or given referents, which 
represent the degree of cognitive activation of these referents for the addressee. 
The annotation of prosody requires a phonological analysis of the language's tonal grammar. 
ToBI systems fulfill this requirement and have been proposed for a variety of languages 
including Catalan (Prieto 2014) and German (Grice et al. 2005). Although further systems have 
been proposed for German intonation (see Kügler et al. 2019 for an overview), we will follow the 
GToBI annotation for reasons of comparability between our two target languages.  
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Different systems for the annotation of co-speech gestures have been proposed, many of which 
are based on McNeill's (1992) and Kendon's (1980) classification systems. Up to now, no 
particular standard annotation system for co-speech gesture annotation has been proposed for 
corpora annotation in the community. Co-speech gestures can be distinguished in terms of their 
semantic properties in relation to speech and contextual content. A general division established 
is between referential gestures (e.g., iconic, metaphoric, or deictic gestures) and non-
referential gestures, which do not portray any semantic meaning in speech and typically 
associate with prosodically prominent positions. Unlike referential gestures, non-referential 
gestures have been suggested to be intimately associated with a number of discourse-
pragmatic functions including adding emphasis, marking focus, introducing new characters, or 
adding further information (McNeill, 1992, p. 169í171; Kendon, 2004; Loehr, 2012). As for 
annotation, recent work within the MultiModal MultiDimensional gesture labeling initiative (M3D; 
https://osf.io/ankdx/) strives to overcome some of the drawbacks of previous annotation models 
by offering a dimensionalized and flexible approach to the annotation of communicative body 
movements (i.e., manual gestures, head movements, and other articulators) in terms of their 
form, their semantic and pragmatic contributions to speech, and their relationship to speech 
prosody (e.g., Shattuck-Hufnagel & Prieto, 2019). 
Non-referential gestures are commonly described as “yellow highlighters”, coupling with 
prosodic prominence to add emphasis to parts of discourse that speakers deem important. 
Even though previous literature has defined non-referential gestures as being discourse 
pragmatic markers, little empirical evidence has been given to support such claims. Previous 
empirical investigations on the gestural marking of IS suggest that both referential and non-
referential gestures tend to mark the introduction of either new referents or accessible referents 
in discourse (e.g., Rohlfing 2019; Ferré 2019; Debreslioska & Gullberg, 2020; Im and Baumann 
2020). Interestingly, a study by Ebert et al. (2011) has shown that focus domains marking new 
information foci are associated with gesture phrases/domains. However, these previous studies 
have not investigated the issue taking a comprehensive perspective of IS, nor investigated in an 
integrated way the role of prosody and gesture. This is why we still do not know the potential 
unique contribution of gesture to IS structure marking. 

1.2 Project-related publications   
1.2.1 Articles published by outlets with scientific quality assurance, book publications, 

and works accepted for publication but not yet published.  
[1] Brown, Lucien & Pilar Prieto. 2021. Gesture and prosody in multimodal communication. In Michael Haugh, Dániel 

Z. Kádár & Marina Terkourafi (eds.), The Cambridge Handbook of Sociopragmatics, 430–453. Cambridge: CUP. 
[2] Esteve-Gibert, Núria & Pilar Prieto. 2013. Prosodic structure shapes the temporal realization of intonation and 

manual gesture movements. Journal of Speech, Language, and Hearing Research 56(3). 850-864. 
[3] Féry, Caroline & Frank Kügler. 2008. Pitch accent scaling on given, new and focused constituents in German. 

Journal of Phonetics 36(4). 680–703.  
[4] Kügler, Frank & Sasha Calhoun. 2020. Prosodic Encoding of Information Structure: A typological perspective. In 

Carlos Gussenhoven & Aoju Chen (eds.), The Oxford Handbook of Language Prosody, 453–467. Oxford: OUP. 
[5] Kügler, Frank & Caroline Féry. 2017. Postfocal downstep in German. Language and Speech 60(2). 260–288. 
[6] Kügler, Frank & Anja Gollrad. 2015. Production and Perception of Contrast: The case of the rise-fall contour in 

German. Frontiers in Psychology 6(1254). 1–18. doi:10.3389/fpsyg.2015.01254 
[7] Prieto, Pilar. 2014. The intonational phonology of Catalan. In Sun-Ah Jun (ed.), Prosodic typology II: The 

phonology of intonation and phrasing, 43–80. Oxford: OUP. 
[8] Prieto, Pilar, C. Puglesi, J. Borràs-Comes, E. Arroyo & J. Blat. 2015. Exploring the contribution of prosody and 

gesture to the perception of focus using an animated agent. Journal of Phonetics 49(1). 41-54. 
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1.2.2 Other publications, both peer-reviewed and non-peer-reviewed 
[9] Kügler, Frank, S. Baumann, B. Andreeva, B. Braun, M. Grice, J. Neitsch, O. Niebuhr, J. Peters, C. T. Röhr, A. 

Schweitzer & P. Wagner. 2019. Annotation of German Intonation: DIMA compared with other annotation systems. 
In Proceedings of the 19th International Congress of Phonetic Sciences, Melbourne. 1297-1301. 

[10] Shattuck-Hufnagel, Stefanie & Pilar Prieto. 2019. Dimensionalizing co-speech gestures. In Proceedings of the 
19th International Congress of Phonetic Sciences, Melbourne. 1490–1494. 

1.2.3 Patents: N/A 

2 Objectives and work programme 
2.1 Anticipated total duration of the project 
The anticipated total duration of the project is 72 months. For the first phase, we are applying 
for financial support for a total duration of 36 months. 

2.2 Objectives 
The main goal of this project is to assess the multimodal marking of IS from a crosslinguistic 
perspective by focusing on two languages that use two distinct types of prosodic strategies to 
convey IS categories, namely Catalan and German as representatives of two language families 
(Romance and Germanic). The ultimate aim of the project is to investigate the potential unique 
role of co-speech gesture in the marking of IS in the two languages. Starting from a well-
established synchronization between co-speech gestures and prosodic prominence (see 
section 1.1.3 above), the general question is whether differences in prominence brought by 
different IS categories that are signalled by variations in prosodic events are signalled by similar 
variation of co-speech gestures. The following two major research questions and hypotheses 
will be pursued: 
a. Research Question (RQ) 1: Do co-speech gestures mark Focus constituents more than 

Topic constituents, as well as New and Accessible referents more than given referents 
across the two languages? If so, does the presence of co-speech gestures help process IS 
distinctions in perception? 
Hypotheses: In both Catalan and German, co-speech gestures (and more specifically non-
referential beat gestures) will tend to be associated with focus domains and new information 
status of referents. However, we expect that co-speech gesture marking may have a more 
important role in Catalan, given the fact that Catalan is less systematic in the prosodic 
marking through deaccentuation of the non-focus and given referents, whereas German is 
more flexible in the position of prosodic prominence marking within the utterance. 

b. Research Question (RQ) 2: More generally, is the relationship between co-speech gesture 
and pitch accentuation as a marker of prosodic prominence direct, or is it mediated by IS? 
Three sub questions within this topic will be assessed, namely (a) is the presence of co-
speech gesture dependent exclusively on the presence/absence of pitch accentuation, or is it 
mediated by IS?; (b) is gesture prominence directly correlated with prosodic/accentuation 
prominence, or is it mediated by IS?; (c) is gesture temporally aligned with pitch accentuation 
domains, or is it mediated by IS?   
Hypotheses: (a) We expect that the presence of co-speech gesture will not be exclusively 
predicted by the presence/absence of pitch accentuation, but rather mediated by IS; (b) We 
expect that in both languages we will see that gesture amplitude patterns are directly 
correlated with degrees of prosodic/accentuation prominence; (c) We expect that even 
though gesture will be temporally associated with pitch accentuation domains, different types 
of IS constituents might affect temporal alignment patterns. 
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In general, we expect that the presence of co-speech gesture will not be exclusively predicted 
by the presence/absence of pitch accentuation, but rather will have a unique role that will be 
predicted by IS. The project thus relates to the general goal of the Priority Programme 
investigating “the special features and linguistic significance of visual communication” in that the 
relationship between the special feature of linguistic prominence (as variation of IS) and its 
multimodal marking is studied. The fact that we are investigating the co-speech gesture-prosody 
synchronization discloses the interaction of the visual modality with the auditory channel of 
communication. Our project will contribute to the development of “a comprehensive theoretical 
linguistic model of human communication and its cognitive foundations” (SPP general proposal). 
As an outlook for the second phase, a typological extension to further languages of distinct 
prosodic types is envisaged to further our understanding of multimodal marking of prominence.  

2.3 Work programme including proposed research methods 
2.3.1 Methods 
We approach our RQs by running experimentally controlled studies on the production and 
perception of multimodal IS marking. In addition, for the evaluation and extension of the 
experimental findings to spontaneous discourse we will investigate naturally occurring 
spontaneous multimodal speech analysing an existing corpus (SaGA speech corpus; Lücking et 
al. 2010). For Catalan, we aim at collecting similar corpus data (WPs C; in cooperation with 
Mehler/Lücking, see section 6.4). 
For the collection of experimentally controlled data (WPs B) we propose a two-step process to 
reduce potential risks in failing to elicit appropriate data. In WP B1, we will apply an already 
established, and hence ecologically-valid method to elicit co-speech gestures with different 
degrees of focus prominence relying on the method in Esteve-Gibert et al. (2021) with the 
general goal to investigate in adult speech in the Catalan and German languages whether an 
increase of prominence in different focus types and variation in the information status of 
discourse referents affect the synchronisation of prosody and co-speech gestures directly or 
indirectly (RQ 2). Esteve-Gibert et al. (2021) tested French children who were prompted by 
picture scenarios (e.g., Fig. 2) in which a little girl with covered eyes should select an object 
displayed on a card. Objects differed in form and colour (similar like Swerts et al. 2002, but with 
more realistic objects like a suitcase, gloves, towel). They thus promoted children to produce 
sentences with NPs like ‘Take the orange suitcase’ which contained two fully crossed factors: 
focus type on the NP (broad or corrective focus) and focus position (noun or adjective) 
depending on the reaction of the little girl. The action to be done was shown in the upper corner 
depicting, for instance, an animal whose neck was hidden behind the object to be taken from a 
bag that included the different alternative objects. Children produced a large number of head 
gestures, which were analysed. The adaptation of the task to adults will be done in collaboration 
with Dr. Esteve-Gibert (see section 6.5). We plan to employ the board game as Task 1 for both 
Catalan and German (WP B1). 
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In order to collect controlled data on the other information structure categories, topic (WP B2) 
and givenness (WP B3), we will develop a method that extends the setting of Task 1 (as part of 
WPs B2/B3). The necessary requirement for Task 2 is to activate participants to use information 
structurally more complex and longer sentences instead of the elicitation of focused nominal 
phrases. We envisage an interactive game inspired by a recent task developed in the Cologne 
phonetics lab (Sbranna et al. 2021), where participants played a game with a playboard that 
contained 62 windows, behind which pictures were hidden (Fig. 3). The order of the pictures will 
differ for the participants. The pictures will differ in form and colour (again similar to Swerts et al. 
2002; Esteve-Gibert et al. 2021). The goal of winning the game is to collect the most ‘golden 
apples’. During the game, the scores may increase if participants collect golden apples in the 
correct order, or may drop if bombs were accidentally collected. For our purposes, we will 
collaborate with SPP 2392 project Hoseman/Grice to extend this kind of method. Both projects 
have the goal of eliciting longer sentences instead of single nominal phrases. In collaborating on 
this method, we will be able to share data between projects to compare different languages 
(Catalan/German) and modalities (spoken speech/sign language in the Hoseman/Grice project). 
The production data of WPs B1-B3 will be evaluated on speech perception data using rating 
tests with original and manipulated stimuli (for this method on a prosody alone perception task, 
see Kügler & Gollrad 2015; for prosody and gesture see Prieto et al. 2015). The stimuli will, for 
instance, consist of a particular hand gesture (with specific alignment and prominence features), 
which accompanies a prosodically prominent element in a given IS constituent. Following the 
match/mismatch paradigm used by Ebert et al. (to appear), we will create video items in which 
we will vary the domain of the co-speech gesture and cross it with a particular prominence 
pattern related to a particular IS context. Ebert et al. (to appear) successfully showed that the 
domain with which an iconic co-speech gesture was aligned triggered a distinct interpretation. In 
case of a co-speech gesture alignment with an NP alone (e.g., ‘window’), the gesture 
exemplifies the concept of a window. In case of a co-speech gesture alignment with a DP (e.g., 
‘a big clean window’), the gesture triggers a reading of a particular concept compared to the 
situation a speaker is referring to. In our case, we will compare different degrees of gesture-
prosody prominence and alignment matches and mismatches.  
To validate and extend our experimental results, we will analyse the interface between IS 
marking and prosodic and co-speech gesture features in a corpus of spontaneous speech. To 
this end, we will use the SaGA corpus (Lücking et al. 2010), which is a collection of 25 dialogs 
of a spatial communication task, where participants had to give directions and sight descriptions 
for a location which they were exposed to in a virtual reality environment. The corpus consists of 
about 5000 referential (iconic/deictic), and about 1000 non-referential co-speech gestures, 
which were annotated. Information structure was annotated at a rather flat level distinguishing 
theme/rheme structure following Halliday (1967). The level of focus and referential information 
status were conflated, and need revision. The IS annotation will thus be refined using the 
annotation guidelines discussed above (Götze et al. 2007; s. section 1.1.1) (WP C2). 

2.3.2 Work package A – Annotation 
WP A is concerned with annotation aspects of the corpus data as well as the experimental data. 
For IS annotation we rely on the guidelines discussed in section 1.1.4 above (Götze et al. 
2007), which closely mirror the proposals on IS categories of Krifka (2008) discussed in section 
1.1.1, which we follow in this project. For prosody, we rely on Cat_ToBI (Prieto 2014) and 
G_ToBI (Grice et al. 2005). We strive to define a coherent set of annotations for non-referential 
co-speech gestures. This will be done in collaboration with Dr. Shattuck-Hufnagel (see section 
6.5). In this project, we adopt an adapted version of McNeill’s (1992) standard gesture 
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classification that includes (a) referential gestures (e.g., iconic, deictic, or metaphoric gestures) 
which directly describe and represent semantic content of speech or present in space and (b) 
beat gestures (that is, non-referential gestures which do not portray any semantic meaning in 
speech and typically associate with prosodically prominent positions). We use a more recent 
and comprehensive definition of beat non-referential gestures that does not limit these gestures 
to “a simple flick up-and-down or in-and-out”, McNeill 1992, p. 15) that is explained in the M3D 
labelling system (Rohrer et al. 2020). Indeed, these gestures can have more complex gesture 
forms and phasing properties, and also tend to have discursive and pragmatic functions (e.g., 
Rohrer et al. 2020; Shattuck-Hufnagel & Prieto, 2019; among others). Hence, this WP aims at 
unifying different accounts on the annotation of co-speech hand gestures in order to extend 
guidelines that can be used in our project, as well as in the Priority Programme in general. As a 
long-term goal, annotation guidelines should hold cross-linguistically (starting with our 
comparative approach between Romance and Germanic languages). For processing our 
multimodal speech data, we will rely on a standard software, ELAN (Version 6.2), which uses 
separate layers for the annotation of IS, prosody, and co-speech gestures. In this way, the 
temporal alignment patterns between IS, gesture and prosodic constituents can be easily 
assessed. Importantly, ELAN works in an integrated fashion with Praat, which will allow us to 
assess the phonetic measures of prosodic prominence patterns together with the visual 
prominence patterns. This WP will be handled at the very beginning of the project in a project 
kick-off meeting. It will be pursued during the phases of the project, while adding annotation to 
the SaGA corpus, and for annotating similarly collected data on Catalan (see WP C2Cat). 

2.3.3 Work packages B – Controlled experimental studies 
A number of controlled experimental studies aim at assessing the role of IS on the co-speech 
gesture–prosody link. Allowing for comparison, the design will be parallel for German and 
Catalan. Each sub-WP contains a production and a perception study using adult speech. For 
the elicitation of production data in WPs B2-B3, we will develop an interactive board game 
discussed in section 2.3.1 (cooperation with SPP 2392 project Hoseman/Grice).  
WP B1 – Focus (information focus, contrastive focus and corrective focus) 
Production experiment. The goal is to investigate whether an increase of prominence in 
different focus types affects the synchronization of prosody and co-speech gestures directly or 
indirectly (RQ 2) in the German and Catalan languages. We plan for 30 participants per 
language, and we will use the interactive board game, Task 1, as described in section 2.3.1, 
which is an already established method to naturally elicit different degrees of focus prominence 
accompanied by head nod movements (e.g., Esteve-Gibert et al. 2021). Examples of elicited 
target sentences in the three focus conditions in phrase-final position in German and Catalan 
are as follows. We expect that different IS categories will affect the prosodic and gestural 
prominence patterns, in the sense that corrective and contrastive foci will attract more 
prominent pitch accent choices and gestures (e.g., the presence of more (and more prominent) 
head nod movements): 

Focus 
condition 

Context German Catalan 

Broad 
information 
focus 

Bag contains only one 
coloured object, e.g., an 
orange suitcase.   

Nimm den orangenen Koffer. 
‘take  the orange    suitcase’ 

Agafa la maleta taronja. 
‘take  the suitcase orange’ 

Contrastive 
focus 

Bag contains more items, two 
suitcases differ in colour. 

Nimm den ORANGENEN 
Koffer. 

Agafa la maleta TARONJA.  
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Bag contains different objects 
all in identical colour. 

Nimmer den orangenen 
KOFFER. 

Agafa la MALETA  taronja. 
 

Corrective 
focus 

Identical bag as in contrastive 
focus, but the girl accidentally 
takes the wrong coloured item, 
or the wrong item. 

Nimm den ORANGENEN 
Koffer.  
 
Nimmer den orangenen 
KOFFER. 

Agafa la maleta TARONJA.  
 
 
Agafa la MALETA taronja. 
 

The data will be annotated orthographically, prosodically, and gesturally. The expected amount 
of utterances to be obtained is 900 utterances per language (60 trials per participant x 30 
participants x 2 languages). The synchronization of non-referential gestures with prosodic 
prominence (in terms of pitch accent types) will be analysed. According to RQ 1, we expect that 
more gestures will be associated with corrective focus than with contrastive focus constituents, 
and more gestures will be associated with contrastive focus constituents than with information 
focus constituents. Given constituents will barely be associated with gestures. According to RQ 
2, we expect the amplitude of the co-speech gestures’ strokes will be dependent on the degree 
of prominence of the pitch accentuation. 
Perception experiment. In order to test RQ 2b and 2c, we will design a rating task using video 
items in which we will - as a working hypothesis - (a) cross the different amount of gesture 
amplitude (e.g., amplitude of the stroke phase) with the different degrees of prominence of the 
focus types (e.g., by varying pitch range for example), and (b) vary the corresponding alignment 
patterns between the co-speech gestures and the focus domain. Similar to what has been 
shown for tonal scaling in German (Kügler & Gollrad 2015), we expect a higher gesture 
amplitude to result in higher acceptance in contrastive/corrective focus than in broad information 
focus in both languages. For the gesture alignment, we expect a tighter synchronisation 
between gesture and speech to correlate with higher degree of prominence in both languages. 
WP B2 – Topic 
Production. Since topics are highly correlated with rising accents in German (e.g., Braun 2006) 
and in Catalan (e.g., Feldhausen 2016), alignment differences in F0 accompany different types 
of topics, like aboutness and contrastive topics (e.g., Braun 2006), the question arises whether 
the synchronisation of co-speech gestures co-varies with the expected differences in phonetic 
alignment of the target pitch accents between both types of topics in both German and Catalan. 
We plan for 30 participants per language (German / Catalan) and for a similar amount of items 
as in WP B1. For topic elicitation, we will develop and extend the interactive board game, Task 
2, as described in section 2.3.1, in close cooperation with Hoseman/Grice. Consider for 
instance a scenario where the playboard also contains certain containers like bags or baskets 
into which certain items must first be collected. This scenario would require that speakers 
topicalise groups of items (e.g., green cows). 

Topic 
condition 

Context / Task German Catalan 

Aboutness 
topic 

Collect the items into groups 
and place them in a basket to 
count them. 

Die grünen Rinder]Top kommen 
in den braunen Eimer. 

Les vaques verdes]Top          van 
a la galleda marró. 

Contrastive 
topic 

Collect particular items into 
one container, the other group 
into another container. 

Die grünen Rinder]Top+Contrast 
kommen in den braunen Eimer, 
die blauen Bälle kommen in die 
große Tasche. 

Les vaques verdes]Top+Contrast  
van a la galleda marró, les 
boles blaves van a la bossa 
gran. 

‘The green cows go to the brown bucket. / The green cows go to the brown bucket, the blue balls go to the big bag.’ 
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The predictions according to RQ 2 are that co-speech gesture coordination varies between 
aboutness and contrastive topics if IS is assumed to mediate between prosody and gesture. If 
on the other hand, a close direct relation between prosody and co-speech gesture is at work, 
the coordination of both should be identical and synchronised with the rising pitch accent. 
Perception. Applying a rating task design we will test whether the variation found in production 
for co-speech gesture – prosody alignment mirrors in its contextual interpretation to assess RQ 
2. Following a match/mis-match design in Ebert et al. (to appear) we will create video items in 
which we will vary the alignment of the co-speech gesture and cross it between aboutness and 
contrastive topics. Participants’ task is to rate the acceptability of the target sentence in a given 
context on a 7-point Likert scale. (Items can be created in a Video studio at Goethe University). 
Instructions to the participants include to pay attention not only to the audio but also to the video 
track. Filler items that include clear match cases of iconic gestures with the text (e.g., a pointed 
rectangle as a window) or clear mismatch cases (e.g., a pointed rectangle for a question mark) 
act as distractors as well as a baseline to decide on participants’ judgements. We plan for 30 
participants per language (German / Catalan). 
WP B3 – Givenness 
Production. According to RQ 1, we expect fewer co-speech gestures to occur on given 
referents. Pre-focus given referents may carry an accent in German (e.g., Féry & Kügler 2008) 
and Catalan. Such a pitch accent would be less prominent though (Baumann & Roehr 2015), 
being, for instance, labeled as rhythmically induced (Calhoun 2010). We investigate the 
prosodic variation in prominence of given referents by evaluating RQ 1: if co-speech gestures 
on given referents tend to occur more often if referents are accented than if not. In order to test 
RQ 2 we also compare prenuclear new referents with given ones. If IS mediates between co-
speech gesture and the pitch accentuation, then a difference in the alignment between the 
stroke/apex of the gesture and the pitch accent is expected. If, on the other hand, a direct link 
between co-speech gesture and prosody exists, an identical coordination pattern is expected. 
Consider a scenario of Task 2 (see section 2.3.1 above) in which the initial task is to choose an 
item which belongs to a series of items. Three items are given by the experimenter, and the 
participant needs to continue the series by also mentioning the complete series of items. This 
would ensure that given referents appear in pre-focal position in both languages. We plan for 30 
participants per language, and a similar amount of experimental items as in WP B1. 

Condition Context German Catalan 

pre-focal given blauer Ball - gelbe Blume - 
blaue Kuh - … 

Das Mädchen nimmt den blauen Ball, 
die gelbe Blume, die blaue Kuh und 
die gelbe Vase. 

La noia agafa la bola 
blava, la flor groga, la vaca 
blava i el gerro groc. 

‘blue ball–yellow flower–blue cow–…’ ‘The girl takes the blue ball, the yellow flower, the blue cow and the yellow 
vase.’ 

Perception. Stimuli for a rating task will contain pre-focal given referents that prosodically are 
accompanied by a pitch accent and a new referent in focus. The synchronisation of a co-speech 
gesture that comes with the focus will appear in that position (original stimulus) and on the pre-
focal given referent (manipulated stimulus) in order to assess the contribution of co-speech 
gesture in relation to less prominent pre-nuclear pitch accents. The task will consist of rating the 
acceptability of the target sentence in a given pragmatic context on a 7-point Likert scale. 
According to RQ 2, if IS mediates the co-speech gesture-prosody coordination, manipulated 
stimuli should be rated worse than original stimuli. Instead, if the relationship between co-
speech gesture and pitch accentuation as a marker of prosodic prominence is direct, we would 
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expect similar acceptability rates for manipulated and original stimuli. We plan for 30 
participants per language. 

2.3.4 Work package C – Spontaneous speech (corpus data) 
The general goal of WP C is to compare the experimental results with naturally occurring 
discourse and to extend our RQs to this domain. For German, we will use the SaGA corpus 
(WP C2; Lücking et al. 2010). For Catalan, a similar corpus will be collected (WP C1). 
WP C1 – Collection of Catalan corpus data. To obtain comparable data between Catalan and 
German, we will collect data of a spatial communication task similar to the SaGA corpus 
(Lücking et al. 2010). To this end, we will collaborate with colleagues from the Text Technology 
Lab at Goethe University Frankfurt (Mehler/Lücking). Based on an existing virtual reality setting 
(for examples see: https://www.youtube.com/channel/UCST6Bz8tydqR-VOnihevKtg), for our 
project we will implement a similar city map as was done for the SaGA corpus. Under the 
supervision of Mehler & Lücking, student assistants will develop the appropriate scenario and 
the PhD students will be trained with the technique to conduct the data collection. The system 
will use head-mounted displays, and it will be a mobile system that can be used in Barcelona to 
collect Catalan data. We estimate a total workload of eight weeks to implement and to get 
trained on the virtual reality scenario. 
The Catalan data collection will consist of recordings of five direction-giving dialogues. We 
restrict the data collection to five dialogues (as opposed to 25 such dialogues in the SaGA 
corpus) because of time limits (mainly in order to process the data after recordings). However, 
five dialogue pairs seem reasonable enough to elicit a reliably large amount of data. Estimating 
the expected number of referential and non-referential gestures based on the numbers of the 
SaGA corpus (5000 referential and 1000 non-referential gestures in 25 dialogues; Lücking et al. 
2010) will provide us with approximately 1000 referential and 250 non-referential gestures. 
Based on this number, we can expect to conduct reliable quantitative analyses on the 
interaction of IS, prosody and gesture. The average duration of a SaGA dialogue was about 
seven to ten minutes. We estimate two weeks for data collection in Barcelona. 
WP C2 – Annotation of SaGA / Cat-SaGA corpus.   
WP C2Ger. The SaGA corpus contains word-level annotation, and gestural annotations are 
made at different levels (Lücking et al. 2010): the stroke phase of referential and non-referential 
gestures, representation techniques of hands (like indexing, sizing and so on), and gesture 
morphology (like handshape, wrist position or hand orientation). As for IS, a few dialogues are 
coded, however with a sparse IS annotation (distinction between theme/rheme following 
Halliday 1967) that is confounded for focus and information status (“information foci given, and 
new.” Lücking et al. 2010: 93). The cognitive categories focus and information status given 
appear to be conflated. We will systematically revise and extend IS annotation according to the 
above discussed guidelines (Götze et al. 2007). We will hence be able to investigate the three 
IS-categories topic, focus and givenness independently of each other.  
WP C2Cat. For the Cat-SaGA corpus, both word-level annotation, IS annotation and co-speech 
gesture annotation needs to be conducted. In collaboration with the Text Technology Lab, we 
will use automatic annotation tools for word segmentation as well as gestural annotation. The 
automatic annotation needs to be adjusted by hand, which is less time consuming than 
annotating all levels by hand. Like WP C2Ger, we will apply an IS annotation. 
WP C2Ger / WP C2Cat. For the annotation of the corpora, we will implement identical routines 
for the German and Catalan corpus data. First, we will train the PhD students and the student 
assistants. Having been part of the SFB ‘Information structure’ (Potsdam/Berlin until 2012), PI 
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Kügler is experienced in the annotation of IS and will oversee that WP. Second, during the initial 
phase of annotation, identical parts of two dialogues will be annotated by the PhD student and 
the student assistant, respectively, to eventually calculate inter-annotator agreement (similar to 
Ritz et al. 2008). Third, if an inter-annotator agreement similar to Ritz et al. is reached, the 
annotation will be conducted for a total of five communication tasks for both Catalan and 
German by the student assistants regularly supervised by the PhD student and PIs. We 
estimate the IS annotation to take one hour per one minute of speech. Altogether, given an 
average duration of seven to ten minutes of the SaGA dialogues, the annotation of IS in five 
communication tasks will amount up to 50 hours per language. Additionally, a similar amount of 
time is estimated for the gestural and prosodic annotation of the Catalan data. 
WP C3 – Corpus analysis. The main goal of this WP is to comprehensively analyze the 
interactions between IS, gesture and prosodic occurrences in two large datasets of naturally 
occurring interactions in Catalan and German. One of the advantages of using a naturally 
elicited corpus of interactive speech is that it contains ecologically valid data. Similar to what Im 
& Baumann (2020) did for an analysis of the information status of referents in English, we will 
conduct a quantitative corpus study to establish the co-speech gesture-prosody synchronisation 
for all three IS-categories. The comparison will provide data on RQ 1, showing whether focus 
and new information show a more precise synchronisation pattern than topic and given 
information. We will further gain data on RQ 2, whether multimodal coordination patterns are 
direct or mediated via IS. We expect to confirm the findings from WPs B in naturally occurring 
discourse. 

2.3.5 Work plan/Timing 
During the project, we plan for two larger project meetings per year, including extended lab 
exchanges for the PhD students, and regular fortnightly online project meetings (using Zoom). 
As dissemination of the WPs, we expect three journal articles per language, with each of the 
PhD students as first author, respectively, which sum up as a cumulative PhD thesis 
(Production/Perception of focus in German/Catalan, Production/Perception of further IS-
categories in German/Catalan, Corpus analysis for German/Catalan). The timeline of the WPs is 
displayed in the following Gantt chart.  

Activity per quarter of years Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

WP A: Annotation             
WP C1: VR setting | Cat data collection             
WP B1: Production (Focus prominence)             
WP B1: Perception (Focus prominence)             
WP B2: Production (Topic prominence)             
WP B2: Perception (Topic prominence)             
WP B3: Production (Givenness)              
WP B3: Perception (Givenness)             
WP C2Ger / C2Cat: Training             
WP C2Ger: Annotation SaGA             
WP C2Cat: Annotation Cat-SaGA             
WP C3: Corpus analysis             
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