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1.  Starting Point 
1.1 State of the art and preliminary work 
This project investigates iconic metaphors in German Sign Language (DGS) from a linguistic 
perspective. Previous assumptions of various research on metaphors in different signed lan-
guages suggest a double mapping, i.e., both a metaphorical and an iconic mapping, the latter 
being realized by the iconic place of articulation (PoA). Following these assumptions, this re-
search innovatively investigates metaphorical signs in an established corpus of DGS by iden-
tifying the iconic PoA and combining these results with experimental processing studies. Due 
to double mapping, recognizing metaphors in signed languages differs from the identification 
of metaphors in spoken languages (Section 1.1.1). The iconic feature seems to be unique to 
the visual-gestural modality (Section 1.1.2) as indicated by studies on metaphorical gestures 
as well (Section 1.1.3). The iconic properties of metaphorical signs also raise interesting ques-
tions regarding the gesture-sign interface as it is not yet clear where on the gesture-sign-con-
tinuum they can be placed. Thus, this project addresses metaphors from a multi-methodolog-
ical point of view and will investigate i) how iconic metaphorical signs can be detected in a 
corpus and how they are structurally composed, i.e., to what extent natural data from corpus 
narration and interaction tasks shed light on the gesture-sign distinction (Section 1.1.4.1), ii) 
whether there is a difference in processing signs with a literal or metaphorical meaning or 
gestures (Section 1.1.4.2), and iii) how different types of metaphors in written German are 
processed by DGS native signers and whether metaphors in the L1 (DGS) influence pro-
cessing of metaphors in the L2 (written German) (Section 1.1.4.3). 
 
1.1.1 Metaphors in spoken languages 
There is a long tradition of research into metaphors in linguistics (of spoken/verbal languages). 
In fact, this tradition takes off long before linguistics is established as a scientific discipline in 
the 19th century. It dates back to ancient Greek philosophers, above all to Aristotle who is said 
to initiate a Western tradition that treats metaphors not only in terms of similarity but also in 
terms of deviation from literal language. Within the linguistic research, metaphors have been 
considered cases of semantic change. They are conceptual vehicles that explain how novel 
expressions come into being through similarity or analogy. In the late 19th century, the Neo-
grammarians published profound studies on this subject. For example, according to Hermann 
Paul, the lexicalization of the new meaning is preceded by a period of polysemy, with the orig-
inal and the new meaning used side by side (cf. Paul 1920, 94–96). There are examples where 
a former metaphor cannot be recognized except through the etymology e.g., as in German 
Rappe (‘black horse’), metaphorically derived from Rabe (raven, ‘black bird’). In other cases, 
the metaphor is easier to comprehend synchronically, as in units like ‘neck of a bottle’, ‘leg of 
a chair’, ‘foot of a mountain’. In many studies, these cases are labelled dead metaphors, frozen 
metaphors, or conventional metaphors (cf. Müller 2008b). The existing studies clearly show 
that metaphoricity is a matter of degree. At the same time, these studies, particularly those 
conducted in the framework of the Cognitive Theory of Metaphor (CTM), show that metaphors 
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are omnipresent in any natural language and thus assumed to be equally used both in spoken 
and signed languages. The CTM – initiated by Reddy’s (1979) study on the conduit metaphor 
and developed mainly by Lakoff & Johnson (1980), Lakoff (1987), Goossens (1990), Croft 
(1993), Kövecses & Radden (1998), Feyaerts (1999), Panther & Radden (1999), Dirven & 
Pörings (2002) among others – met with wide response. It has been stated that metaphors are 
not only lexical units with a salient imagery basis perceived as marked items. Many of the 
above-mentioned dead metaphors such as ‘legs of a table’ or the adjective ‘fruitful’ in terms of 
‘productive’ do not point to a concept directly but by using another concept. Here, we are deal-
ing with both source and target domain. Metaphors allow for an understanding of one concept 
(target domain) by using elements of another non-related concept (source domain) without the 
associated literal meaning. This link between concepts is based on similarity or analogy be-
tween these domains and created by a metaphoric mapping consisting of a unidirectional re-
lation between a source and a target domain (cf. Dancygier & Sweetser 2014). Thus, a mental 
projection process between the two domains is required in order to understand a metaphor (cf. 
Spieß & Köpke 2015). Metaphors, therefore, provide insight into the humans’ conceptual sys-
tem that is in principle independent of language modality (cf. Cienki & Müller 2008; Müller 
2008a). 
Supporters of the CTM developed a theoretical framework in which different linguistic phenom-
ena, e.g., novel metaphors, idioms, dead metaphors and the like stand on an equal footing in 
the mental lexicon. Thus, they can be analyzed in the same terms because the same cognitive 
mechanisms are responsible for processing and storage of all these linguistic phenomena. The 
metalinguistic apparatus proposed in the framework of this theory proved to be efficient for the 
analysis of all kinds of metaphorical expressions, from novel and/or poetic metaphors to near-
universal SPACE-TIME1-shifts in the semantics of prepositions. The respective assumptions 
have been successfully adopted and emulated by many other linguists and have been also 
used for cross-linguistic (e.g., Baldauf 2003; Baranov & Karaulov 1994; Baranov & Dobro-
vol’skij 1996; Kövecses 1995) and psycholinguistic analysis of metaphor processing (e.g., 
Gibbs 1996; Gibbs et al. 1997). Moreover, varying results regarding different types of figurative 
language call for a more fine-grained distinction in processing studies (Bambini et al. 2021).  
Looking at figurative language acquisition, studies suggest that the abilities underlying meta-
phor comprehension are elaborated world knowledge, sophisticated multi-representation and 
comparison abilities, as well as categorization skills (cf. Colston 2020). Other studies show that 
metaphoric competence, which “[…] involves the ability to understand one entity in terms of 
another (apparently unrelated) entity” (Littlemore & Low 2006, 269), is related to cognitive de-
velopment (cf. Billow 1975; Kogan 1983; Johnson 1991) and, therefore, a cognitive phenome-
non (cf. Littlemore 2010). Waggoner & Palermo (1989) observed that young children (age five) 
show some ability to interpret metaphors but cannot explain their interpretation. However, this 
ability increases with age and older children can explain their own interpretation of a metaphor 
and produce metaphors as well (cf. Littlemore 2010). Studies on metaphor comprehension and 
production skills in L1 and L2 suggest a relationship between the two (cf. Johnson 1996; Lit-
tlemore 2010). 
1.1.2 Metaphors in signed languages 

                                                        
1 Usually, conceptual metaphors are indicated by using small caps. However, since small caps are reserved for 

glosses in sign language linguistics, we will indicate conceptual metaphors in italic small caps, as suggested by 
other researches in the sign language field. 
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In contrast to the vast amount of spoken language research on metaphors, studies on sign 
language metaphors are still scarce and yet an absolute desideratum for DGS. Little is known 
about metaphorical signs, their structure, and how they are processed. Nevertheless, aspects 
such as the use of iconicity to create metaphors have different weight in visual languages as 
opposed to more sequential spoken languages. Furthermore, as sign languages are lan-
guages without a systematic writing system and cannot be traced back in time as easy as 
written languages, metaphorical expressions are not classified as those in spoken languages. 
For example, novel or conventional expressions, or discussions about metaphors being ‘dead’ 
or ‘alive’ as in Müller (2008b) have not yet been discussed in studies on metaphors in signed 
languages. 
Taub (2001) proposes three possibilities on how metaphors might emerge. First, metaphors 
could be newly created signs, second, creatively modified existing signs, or third, an estab-
lished metaphorical scene could be modified during the discourse. She argues for the double 
mapping in metaphorical signs where an iconic mapping can be found in addition to the meta-
phorical mapping. To the best of our knowledge, this iconic property of metaphors is unique to 
sign languages. Taub (2001) notes that the source domain is iconically depicted by the linguis-
tic form of the sign. For example, in the American Sign Language (ASL) sign ANALYZE, the 
movement iconically represents digging deeper into something (Taub 2000). However, the 
iconic mapping is not only restricted to physically depicting an object or action that should be 
represented (Emmorey 2014). The iconic feature can be at a sublexical level of a sign as in an 
iconic location of a sign. Therefore, the place of articulation (PoA) can be iconic, as shown by 
Zeshan & Palfreyman (2019) for perception signs. These signs involve metonymy, as the 
sense organ functions as a base, as in the Indonesian Sign Language (BISINDO) and Indian 
Sign Language (ISL) sign DO-NOT-WANT-TO-KNOW where the dominant hand covers the eyes 
(Zeshan & Palfreyman 2019). This refers to the conceptual metaphor of SEEING IS KNOWING. 
For signs of the semantics of cognition, the head can be viewed as the base and might there-
fore indicate that a sign is metaphorical (Zeshan & Palfreyman 2019). In a comparative cross-
linguistic study, Rosenstock (2006) already describes the relation of the domain thought with 
the location head as the place of thoughts.  
Kimmelman et al. (2017) investigate metaphors in the domains cognition and emotion for Rus-
sian Sign Language (RSL) from a formal perspective and emphasize that metaphorical signs 
can also be non-iconic. Yet, they also point out that their data on metaphorical signs in the 
domains cognition and emotion are iconic signs (Kimmelman et al. 2017). They amend the 
proposed model by Taub (2001) by four mechanisms how a sign acquires a metaphorical 
meaning: i) no modification of the existing sign, ii) sequential compounding, iii) morpheme ac-
quires metaphorical meaning in a multi-morphemic sign in a specific context, and iv) other 
cases.  
Referring to Taub’s (2001) studies, Meir (2010) formulates constraints on the metaphorical 
extension of iconic forms for signed languages. Since iconicity and metaphors are each based 
on mappings of two domains (form and meaning for iconicity and source and target domain for 
metaphors), both mappings must obtain their structural correspondence when using an iconic 
sign in a metaphoric context. Otherwise, the metaphorization process is blocked. Meir calls 
this the double-mapping constraint (cf. Meir 2010). In their study on taboo terms in DGS, Loos 
et al. (2020) propose a more general approach of the blocking, namely that “[…] the semantic 
extension of an iconic sign is blocked if its form highlights meaning components not shared by 
all referents of the expanded referent set” (Loos et al. 2020, 105).  
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In sum, research on metaphorical signs suggests that metaphors in the domains cognition and 
perception are iconic which can be realized by the PoA. 
 
1.1.3 Metaphorical gestures 
Scrutinizing the gesture-sign interface reveals interesting interactions between both categories 
(Amundsen & Halvorsen 2011; Engberg-Pedersen 2002, Wilcox & Wilcox 1995). The border-
line between gestural and grammatical elements is difficult to define as grammaticalization 
processes from gesture to sign (for both manual signs and non-manual markers) are immanent 
in sign languages and subject to constant change (cf. van Loon et al. 2014). Many studies 
have shown that certain gesture-like elements show linguistic systematicity and have found 
their way into sign language lexicons and grammars (cf. Herrmann & Pendzich 2014; Pendzich 
2020). To what extent iconic elements in signing are analyzed as gestural or not is often hard 
to define and an issue of much debate depending on the theoretical framework. Thus, investi-
gating metaphors, which show a high degree of iconicity in sign languages, clearly contributes 
to tighten the boundary between gesture and sign and to stimulate current debates and dis-
cussions of theoretical implications.  
In gesture studies, iconic gestures are described as representing something pictorial (cf. 
McNeill 1992, Mittelberg 2014). If an additional metaphorical mapping can be observed in an 
iconic gesture, this is then referred to as a metaphorical gesture (cf. Müller 1998). Traditionally, 
metaphorical gestures were defined as representing the source domain of a metaphor by hand 
movements (e.g., cf. McNeill 1992). Cienki & Müller (2008) emphasize that not only an abstract 
concept is represented by a concrete concept but instead, a concrete concept can also be 
represented in terms of another concrete concept. Therefore, metaphoric gestures are “[…] 
voluntary movements of the body which use a cross-domain mapping to express certain 
thoughts or feelings” (Cienki & Müller 2008, 487). Studies on gestural metaphors show that 
metaphors do not only occur in linguistic systems but are instantiations of a general cognitive 
principle and, therefore, suggest that metaphors are multimodal (cf. Cienki & Müller 2008).  

As for gestures and processing, Özyürek (2018) generally discusses the role of gesture 
in language processing and notes that gestures may act as primes to subsequent words (Yap 
et al. 2011). Integration effects of gestures – when semantically incongruent – result in com-
parable ERP components as with semantic mismatches in spoken languages (Wu & Coulson 
2007, Özyürek et al. 2007).  
 
1.1.4 Different methodological approaches to metaphoric signs 
Complementing corpus data with experimental research has been noted as a promising com-
bination both for spoken and sign language research (cf. Arppe & Järkvikivi 2007; Kimmelman 
et al. 2018). This is particularly important for multi-modal utterances and the interplay of ges-
tural and grammatical elements (both oral components and visual-manual components) in sign 
languages (Goldin-Meadow & Brentari 2017).  
 
1.1.4.1 Corpus studies  
This proposal aims at bringing together results from the DGS corpus (cf. Konrad et al. 2020) 
and experimental data on the processing of metaphors at the gesture-sign interface, con-
trasting the processing of literal versus figurative versus gestural meaning in an EEG study. 
So far, there have not been many studies on metaphors in sign languages using pre-existing 
corpus data. Zeshan & Palfreyman (2019) relied on informal interviews with native signers, 
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publicly available signs, and published data for their research on perceptual metaphors in sign 
languages. Similarly, Kimmelman et al. (2017) created their own corpus of RSL signs with data 
from the Russian National Corpus and existing dictionaries (both electronic and printed). 
Rosenstock (2006) used parts of lexicons of 16 geographically non-related languages. Other 
studies on metaphors investigated spontaneously produced metaphorical signs in interpreting 
settings (cf. Nilsson 2016 with a focus on embodying conceptual metaphors in the signing 
space), or the metaphorical use of space in sign language poetry (cf. Sutton-Spence 2010).  
The resource of the DGS-Korpus project offers the unique opportunity to investigate metaphors 
across 330 signers and 13 regions in Germany. The annotated DGS corpus data have a lexical 
focus and a very detailed phonological annotation as the data build the basis for the online 
dictionary DW-DGS (cf. Müller et al. 2020). This allows for more systematic search options in 
terms of phonological components such as PoA that have been described to be relevant for 
the unfolding of metaphors and double mappings in other sign languages (Zeshan & Palfrey-
man 2019). Corpus work offers the possibility of conducting the analysis on a huge number of 
occurrences and evaluating variety and frequency data (cf. Filatkina et al. 2015; Lemnitzer & 
Zinsmeister 2006; Scherer 2006).  
 
1.1.4.2 Processing signed metaphors using EEG 
When studying metaphor comprehension via event-related potentials (ERPs) in spoken lan-
guages such as English, two components have been observed repeatedly: The centro-parietal 
negativity (N400), which is associated with semantic mismatches, and a later parietal positivity 
(P600/LPC) that is linked to processes of interpretation (cf. Bambini et al. 2016). The under-
standing of literal meanings and the cognitive effort needed when processing metaphorical 
expressions is of particular interest in numerous studies. Weiland et al. (2014), for instance, 
investigate whether figurative aspects in spoken languages can be accessed directly (direct 
access approach) or whether literal aspects are processed first and figurative aspects are only 
processed subsequently if the literal interpretation is not sufficient in this context (indirect ac-
cess account). They used a combination of cross-modal masked priming and ERP. Without 
the prime words, subjects showed a biphasic N400-Late Positivity pattern. With priming, how-
ever, the N400-difference was reduced suggesting that literal aspects are initially available 
(Weiland et al. 2014). A study by Bambini et al. (2016) investigates the effect of context on the 
EEG-components. Participants were presented with metaphors and equivalent literal expres-
sions in a minimal context and in an explicit context. Their results suggest that the observed 
N400 relates to the contextual aspects and the expectations that arise whereas the P600 re-
flects pragmatic interpretative processes to understand a metaphor’s meaning. 
EEG studies allow for the investigation of different aspects of processing metaphoric language, 
such as the influence of context or the cognitive effort needed when processing metaphors. 
EEG is a very time-sensitive method. This is of particular importance when scrutinizing the 
indirect and subtle nuances of figurative language use, particularly in a vulnerable group such 
as deaf signers. Up to now, EEG studies on metaphors in sign languages are an absolute 
desideratum. Therefore, this project aims to determine the cognitive mechanisms when pro-
cessing signed literal meanings vs. signed figurative meanings vs. gestures.  
 
 
1.1.4.3 Reading and processing written L2 metaphors using eye tracking 
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Deaf children’s acquisition of a sign language as their L1 is influenced by different factors (cf. 
Urbann et al. 2019). Research suggests that if children acquire a signed language by their 
(deaf) parents from birth, milestones in their acquisition are similar to those in spoken lan-
guages (cf. Hänel 2005). These children are typically defined as native signers (cf. Hänel-
Faulhaber 2012). Further, the age of acquisition is more important (Newport 1988) than the 
time of exposure to a signed language (Mayberry 1993) to acquire a language as a L1, con-
firming research on the critical period of language acquisition also for sign languages (a.o., 
Hennies et al. 2016; Morford 1996; Newport 1988). 
Native deaf children grow up in a bilingual-bimodal environment as the surrounding major lan-
guage is a spoken and written language. Various research on the relation between signing and 
reading skills indicate that acquiring a signed language as a L1 positively affects reading skills 
as well as the production and processing of written language (cf. Chamberlain & Mayberry 
2000; Clark et al. 2014; Hänel-Faulhaber 2014; Hermans et al. 2008; Hoffmeister 2000; Hoff-
meister & Caldwell-Harris 2014).  Trecostzek et al. (2009) summarize studies on reading com-
prehension of deaf and hard of hearing students and concluded that general reading compre-
hension and comprehension of figurative language are closely related (cf. Fruchter et al. 1984; 
Orlando & Schulman 1989). Independent of comprehension difficulties of figurative language, 
reading skills of bimodal-bilingual adults differ from those of unimodal-bilingual adults. Addi-
tional research shows that deaf native bimodal-bilingual adults and children have increased 
reading span and read faster compared to their hearing peers (Bélanger & Rayner 2015; Bé-
langer et al. 2018).  
In addition to the overall processing of metaphors in the written L2 by deaf signers, co-activa-
tion effects of the underlying sign language are of particular interest to many recent studies. 
Reading studies with bimodal-bilingual adults include implicit priming studies and show that 
their sign languages are activated during reading without spoken phonology involved (cf.  Cos-
tello et al. 2021; Giezen & Emmorey 2016; Ormel et al. 2012). Even though signing is not used 
during the experiments and is not required to successfully complete the tasks, the sign lan-
guage translations are activated when reading the written words (cf. Kubus et al. 2015; Morford 
et al. 2011; Villwock et al. 2021). Co-activation of DGS as L1 while reading German metaphors 
will be investigated by additional conditions in Experiment 2 (Section 2.3.1). To study the cog-
nitive effort required to interpret a metaphor, full-phrase or sentence reading time studies have 
proven to be particularly successful and most effective (cf. Colston & Gibbs 2016). Thus, the 
proposed eye tracking experiments comprise full sentences (see Experiment 2 in Section 
2.3.1) 
In sum, the investigation of the different modalities (sign and written) provides information 
about the role of conceptual metaphors in various aspects of language production and com-
prehension (cf. Müller 2008a; Steen & Gibbs 1999). Eye-movement techniques and other 
online techniques, also including brain activity measures such as ERPs allow for a better pic-
ture of the real time processing of figurative language (cf. Colston & Gibbs 2016), in this case 
metaphors that will be drawn and selected from the DGS-Korpus data. 
 
 
 
 
 
1.2 Project-related publications 
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1.2.1 Articles with scientific quality assurance and book publications 
1. Filatkina, N. 2014. Constructionalization, Konstruktionswandel und figurative Sprache (sprach)historisch be-

trachtet. In Dalmas, M. & E. Piirainen (eds.), Figurative Sprache – Figurative Language – Langage figuré. 
Festgabe für Dmitrij O. Dobrovol’skij. Tübingen: Stauffenburg Verlag, 41–57. 

2. Filatkina, N. 2010. Phraseologie der germanischen Sprachen kontrastiv: Geschichte, Ergebnisse und Per-
spektiven. In Dammel, A., S. Kürschner & D. Nübling (eds.), Kontrastive Germanische Linguistik. Teilband 1 
[Germanistische Linguistik, 206–209]. Hildesheim: Olms Weidmann, 275–309. 

3. Filatkina, N. 2005. Multi-methodologische Korpuserstellung als empirische Basis für phraseologische und 
phraseographische Untersuchungen. Am Beispiel des Lëtzebuergeschen. In Eckhard, E., J. E. Schmidt & D. 
Stellmacher (eds.), Moderne Dialektologie – Neue Dialektologie. Akten des 1. Kongresses der Internationalen 
Gesellschaft für Dialektologie des Deutschen (IGDD) am Forschungsinstitut für deutsche Sprache "Deutscher 
Sprachatlas" der Philipps-Universität Marburg vom 5.-8. März 2003 [Zeitschrift für Dialektologie und Linguistik 
– Beihefte, vol. 130]. München: Franz Steiner, 555–572. 

4. Herrmann, A. & N.-K. Pendzich. 2018. Between narrator and protagonist in fables of German Sign Language. 
In Hübl, A. & M. Steinbach (eds.), Linguistic Foundations of Narration in Spoken and Sign Languages. Amster-
dam: Benjamins, 275–308. 

5. Herrmann, A. & N.-K. Pendzich. 2014. Nonmanual gestures in sign languages. In Müller, C., A. Cienki, E. 
Fricke, S. H. Ladewig, D. McNeill, & J. Bressem (eds.), Handbook Body – Language – Communication. Berlin, 
Boston: De Gruyter Mouton, 2147–2160. 

6. Piirainen, E., N. Filatkina, S. Stumpf & C. Pfeiffer. 2020. Formulaic language and new data: Theoretical and 
methodological implications [Formelhafte Sprache / Formulaic Language, vol. 3]. Berlin & Boston: De Gruyter 
Mouton. 

7. Quer, J., R. Pfau & A. Herrmann. 2021. The Routledge Handbook of theoretical and experimental sign lan-
guage research. London New York: Routledge, Taylor & Francis Group. 

8. Wienholz, A., D. Nuhbalaoglu, M. Steinbach, A. Herrmann & N. Mani. 2021. Phonological priming in German 
Sign Language: An eye tracking study using the visual world paradigm. Sign Language & Linguistics 24(1). 4–
35. 

 
1.2.2 Other publications 
9. Filatkina, N., C. Moulin, I. Gurevych & R. Eckart de Castilho. 2015. Analyzing Formulaic Patterns in Historical 

Corpora. In Gippert, J. & R. Gehrke (eds.), Historical Corpora: Challenges and perspectives. Tübingen: Narr, 
51–63. 

10. Herrmann, A. & M. Steinbach. 2019. Expressive Gesten - expressive Bedeutungen. Expressivität in gebär-
densprachlichen Erzählungen. In d'Avis, F. & R. Finkbeiner (eds.), Expressivität im Deutschen. Berlin: de Gruy-
ter, 313–337. 

 
2. Objectives and work program 
2.1 Anticipated total duration of the project 
First funding phase: 36 months (beginning: October 2022) 
We are planning to apply for a second funding phase: 36 months (beginning: October 2024) 
 
2.2 Objectives 
This project investigates metaphors in DGS by examining natural corpus data and using ex-
perimental processing data of literal and figurative meaning in deaf adults from a linguistic 
perspective. Focusing on metaphors in the domains of cognition and perception, this project is 
the first to systematically and multi-methodologically investigate metaphors in DGS. Thus, a 
descriptive analysis of these metaphors will provide insights into their internal structure and 
the composition of their iconic and linguistic features along the continuum between gesture 
and sign. The project aims to define and list metaphors in the domains cognition and perception 
for DGS and explore possible processing differences in literal vs metaphoric meaning in signs. 
Furthermore, it will be tested how deaf signers read German metaphors and whether meta-
phors in the DGS L1 have an impact on reading German metaphors (L2), i.e., in how far co-
activation effects become immanent. Contributing to the overall research aim of analyzing 
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iconic metaphors of DGS to shed light on the gesture-sign distinction for this specific mapping 
phenomenon, the objectives of the project can be summarized by the following research ques-
tions addressed in three work packages (WP):  

1. How are metaphorical signs internally structured (form) and used in   
DGS (function)? How are equivalents of different types of metaphors used in DGS such 
as lexicalized vs. novel metaphors? (WP1 Corpus study) 

2. Is there a difference in processing metaphorical signs versus literal signs, additionally 
investigating various types of metaphors? What does it tell us about the gesture-sign 
interface and their placement on the continuum from gesture to grammar? (WP2 EEG 
study)  

3. How do deaf bimodal-bilingual signers process German metaphoric and literal meaning 
in reading? Do metaphors in the L1 (DGS) influence the processing of metaphors in 
the L2 (written German)? (WP3 Eye tracking study) 

 
2.3 Work program including proposed research methods 
In this project, metaphorical signs of DGS will be investigated using corpus data of the DGS-
Korpus project (cf. Konrad et al. 2020) (WP1) and combining this approach with psycholinguis-
tic experiments. We will present a formal description of iconic metaphors starting with the do-
mains cognition and perception by searching according to iconic PoA, investigating the mean-
ing of those elements, and disentangling the composition in different contexts. Thus, we are 
analyzing metaphorical signs and their functions within context in natural sign language. Im-
portantly, we will discuss the extracted sample of metaphorical signs with deaf focus group 
experts.  

Furthermore, we will investigate the processing of literal and metaphorical meaning in 
deaf adult native signers using the experimental methods EEG (for signed DGS stimuli) (WP2) 
and eye tracking (for written German stimuli) (WP3). The identification and understanding of 
metaphorical DGS signs in the domain of cognition, for instance, add to our understanding of 
how metaphors are derived in a visual language such as DGS, and therefore this project also 
contributes to research on modality-specific and modality-independent features of metaphors 
and iconicity in general. While accounting for historical, literal and iconic metaphorical lan-
guage not only in signs (L1) but also in written German (L2), we further contribute to the un-
derstanding of literacy, one of the biggest challenges in deaf education. Therefore, the results 
will also have an impact on the field of language teaching and education (cf. Günther 2002; 
Plaza-Pust 2016). Outcomes of this research can be implemented into more profound DGS 
and German courses. 
 
2.3.1 WP1: Corpus study 
In a first step, metaphorical signs of DGS, e.g., in the domain cognition and perception, will be 
identified using corpus data. This will be achieved by using a HamNoSys (cf. Hanke 2004) 
search function within the DGS-Korpus (cf. Konrad et al. 2020) for signs with the location head, 
above head and forehead as well as the respective locations for perception (eyes, nose, ears, 
mouth, tongue, shoulder line, breast line; cf. Zeshan & Palfreyman 2019). Subsequently, these 
extracted signs will be tested for a metaphorical mapping. For example, the sign BEGREIFEN 
(to grasp) is articulated closely at one side of the forehead. The sign resembles in its form the 
sign GREIFEN (to grab), which is articulated in front of the upper body in the signing space. The 
signs differ mainly in their PoA. Since the location forehead is generally interpreted as iconic 
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due to human’s processing information in the brain, the sign BEGREIFEN (to grasp) can be in-
terpreted as grabbing an idea to understand something mentally. This is also in line with the 
conceptual metaphor IDEAS ARE OBJECTS (cf. Dancygier & Sweetser 2014).   
The resulting metaphorical target signs of this corpus search will be discussed with deaf and 
hearing experts to verify the identified metaphors. These discussions also ensure that potential 
iconic metaphors with a different PoA or non-iconic metaphors in the domains cognition and 
perception are considered as well. After reviewing the sample with experts, the set of meta-
phorical signs will be adjusted respectively and metaphorical signs in the domains cognition 
and perception can be described for DGS. Moreover, the signs meeting the criteria of an iconic 
PoA and showing a metaphorical mapping will be used as the data basis for the subsequent 
studies. 
Investigating metaphors in a pre-existing corpus may include both spontaneously produced 
metaphorical signs and conventional lexicalized metaphors, which makes it necessary to in-
clude context analyses. Contextual signs preceding and following the target signs are system-
atically retrievable from the annotation program iLex. Thus, distinctions between different types 
of metaphors (lexicalized vs. novel, etc.) can be validated. The PIs have direct access to more 
annotated corpus data beyond the public material and we envision both qualitative and quan-
titative research outcomes. Statistical frequency analysis can be drawn from the DGS-Korpus. 
A pilot study on frequency ratings of the identified metaphors will be conducted in analogy to 
the rating methodology of lexical signs from Trettenbrein et al. (2021) for DGS and the ASL-
CDI (Anderson & Reilly 2002; Caselli et al. 2020). This will help to clarify categorizations of 
frequent and rare metaphors, for instance. The results will be relevant for the creation of lists 
of stimuli for the experimental studies. 

 
2.3.2 WP2: EEG study 
This study aims to investigate processing differences for metaphorical signs, literal signs and 
gestures. Based on the results from the corpus evaluation (WP1), the identified metaphorical 
signs will be presented to 24 deaf adult native signers while obtaining their electroencephalo-
gram (EEG). The study will take place in the Experimental Sign Language Lab at the Institute 
of German Sign Language and Communication of the Deaf (IDGS). Participants’ data will be 
recorded using BrainVision actiCHamp Plus from 64 active electrodes placed according to the 
10-20 international convention. Electrode impedances will be kept below 20 kΩ. The EEG data 
will be recorded referenced to the left earlobe at a sampling rate of 1 kHz and filtered off-line 
with a bandpass filter of 0.1- 30 Hz. 
Epochs will be defined from –200 to 1000 ms after the onset of the critical sign. Baseline cor-
rection will be performed with reference to pre-stimulus activity 200 ms prior to the onset of the 
critical sign. Artifact correction, i.e., blinks and movement artifacts, will be performed using 
independent component analysis (ICA). To allow for an analysis of the EEG signal in relation 
to the different points in time, we will determine different timelocking (trigger) positions for each 
video. Some trigger positions may occur within the transition phase, i.e., the phase between 
two signs, as this phase was shown to already trigger neurophysiological responses (cf. Hose-
mann et al. 2013). 
The experiment will consist of 160 trials, with 40 trials per condition and filler sentences. Stimuli 
will be presented in three conditions:  A. literal meaning, B. metaphorical meaning by modifying 
the sign’s location, C. a gesture with a phonological resemblance to the sign. These conditions 
are exemplified below with the sign GRAB, respectively GRASP and a resembling gesture: 
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A. Literal meaning:  

DGS: LETZTE WOCHE GARTEN OMA STANGE GREIFEN. 
Engl.: LAST WEEK GARDEN GRANDMA ROD GRAB. 
‘Yesterday grandma grabbed a rod in the garden.’ 

B. Metaphorical meaning: 
DGS: GESTERN SCHULE KIND FRAGE BEGREIFEN. 
Engl.: YESTERDAY SCHOOL CHILD QUESTION GRASP. 
‘Yesterday, the child grasped the question.’ 

C. Gesture resembling the phonological form of the sign: 
DGS: EBEN ZUHAUSE VATER FLIEGE Geste vor der Stirn 
Engl.: EARLIER HOME FATHER FLY gesture in front of the forehead 
‘Earlier, the father scared away the fly.’ 

 
Peak amplitude and latencies will be analyzed with mixed effects models in R (R Core Team 
2020). As fixed effects, we will enter condition (e.g., literal, metaphorical, mismatch, gestural) 
and their interaction terms into the model. We will additionally include measures of language 
competence and reading proficiency (where applicable) as fixed effects. As random effects, 
we will include intercepts for subjects and items, as well as by subject random intercepts and 
slopes for the effects of condition. 

For the conditions above, effects are measured at different trigger points at the onset 
of the target sign (in bold). Similar to studies by Weiland (2014) and Bambini et al. (2016) and 
referring to the general modality-independent nature of ERP responses for Condition B, we 
expect a biphasic pattern including a centro-parietal (possibly late) negativity (N400) and a 
later parietal positivity (P600/LPC). Comparing conditions A, B, and C, as a basic assumption, 
we predict different effects for conditions in A and B with a higher processing load in condition 
B. Condition A is taken as the baseline, as this is a grammatically correct (literal) sentence. 
Based on existing processing research on gestures (Özyürek et al. 2007), we predict similar 
integration effects for condition C like in A.  
 
2.3.3 WP3: Eye tracking study  
The eye tracking study explores the processing of written German comparing metaphoric lan-
guage (Condition 1) and literal, i.e., identical, expressions (Condition 2) in 24 deaf adult native 
signers. Previous research also suggests that the processing of figurative language in the L2 
is influenced by conceptual and linguistic knowledge as well as frequency in the L1. However, 
this influence varies depending on the amount of provided context. Therefore, the potential 
influence of L1 metaphors on the interpretation and processing of written metaphors in German 
(L2) will be examined by manipulating the presence or absence of underlying equivalent DGS 
metaphors in Condition 1 (see 1a and 1b). The stimuli will consist of two sentence utterances 
always providing a context in the first clause and presenting the target in the second clause. 
The experiment consists of 160 trials with 40 items per condition and filler sentences. Different 
types of metaphors will be chosen to check for the effect of lexicalized vs. novel metaphors. 
We will also factor in reading time. To ensure that participants remain attentive throughout the 
task, a comprehension task will follow each presented stimulus.  
 
1.a  German metaphors (no underlying DGS equivalent): 
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Opa geht an mir vorbei ohne eine Reaktion. Er hat einen Tunnelblick.  
‘Grandpa walks past me without any reaction. He has a tunnel vision.’ 

1.b  German metaphors (underlying DGS equivalent): 
Opa kennt sich mit moderner Technik nicht aus. Er geht immer mit  

 Scheuklappen durch das Leben. 
‘Grandpa does not know modern technical stuff. He always goes through life with blin-
ders.’ 

2. Literal meaning: 
Opa ist auf der Kostümparty als Pferd verkleidet. Er rennt mit Scheuklappen umher. 
‘Grandpa is dressed as a horse at the costume party. He runs around with blinders.’ 

 
To capture early processes reflecting initial activation of word representations, we will measure 
length of the first fixation on the target and gaze duration, i.e., sum of fixations on the target 
during first pass (cf. Thierfelder et al. 2020). In contrast, later processes interpreted as post-
lexical interpretation will be assessed using saccades, regressions, total reading times, i.e., 
sum of all fixations on the target throughout a trial, and overall reading times of a trial (cf. 
Friston et al. 2012; Rayner 1998). All measures will be analyzed separately using mixed effects 
models in R (R Core Team 2020) including each measure as a fixed effect and participants 
and items as random effects. Additionally, participants’ reading ability will be assessed using 
subtests of the Aachener Testverfahren zur Berufseignung Gehörloser (ATBG; Jäger et al. 
2002). Reading scores will be included as additional fixed effects. 

Due to higher processing demands in metaphors, we expect Conditions 1 and 2 to differ 
along all measures with longer and more fixations, more saccades and regressions as well as 
longer overall reading time for Condition 1 compared to Condition 2. To examine the influence 
of L1 on L2 processing, we will compare Conditions 1a and 1b with two possible outcomes. As 
metaphors of a L2 without a L1 equivalent are more difficult to perceive and to understand (cf. 
Koch 2010; Schröder 2006; Weininger 2013), we expect increased fixations, saccades, re-
gressions and overall reading time for Condition 1a as shown for Spanish-English and English-
Spanish bilingual readers (cf. Heredia & Cieślicka 2016). However, co-activation across lan-
guage modalities may evoke inhibition effects as well. If this is indeed the case, we expect all 
measures to be higher for Condition 1b compared to 1a. Overall, we expect that all effects will 
be stronger with increasing reading scores of the participants. Additionally, eye tracking allows 
to examine which parts of the sentence are actually fixated and, thus may provide sufficient 
information for metaphor comprehension and whether these fixations differ for different types 
of metaphors, i.e., lexicalized or novel metaphors or metaphors with and without equivalents 
in L1 and L2.  

 
2.3.2 Time schedule 
This project will apply for one PhD position, but collaborative work of both PIs and particularly 
of the position holder and deaf researchers at the institute is intended at all stages of the pro-
ject, such as stimulus creation and programming of experiments, piloting, data analysis, and 
preparation of manuscripts.  
The figure below illustrates the time schedule for this project including steps from experiment 
preparation to data analyses and publication of results for corpus data evaluation and the con-
duction of experiments, each aspect shown as colored lines. Time is presented in steps of 
three months.  
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4 Relevance of sex, gender and/or diversity 
As for metaphors, we do not expect any differences in the use and applicability of the results 
based on gender neither for the corpus data nor the experiments. We will however check for 
effects possibly resulting from gender differences, as this would be most interesting if there 
were differences in the usage based on gender.  
In terms of equity and diversity of researchers, this project will ensure that the gender perspec-
tive is taken into account in the project organization and the promotion of female, deaf, and 
early career researchers. We will participate in and follow the general equality measures of 
ViCom.  
As the proposed research project will investigate a signed language of a linguistic minority, the 
results on figurative language use could provide important impulses to the linguistic diversity 
debate in various settings such as in education and teaching (deaf and L2-learners). It might 
also have an impact on the cultural empowerment of the community.  
 


