
TISLR 13 Hamburg 29 

Poster session 3 
 

Saturday, 28.09.19, 16.30-17:30 
West Wing of Main Building (ESA-W), Edmund-Siemers-Allee 1 
Rooms 120, 121, and 221 
Room 120: Posters 3.01-3.16 
Room 121: Posters 3.17-3.32 
Room 221: Posters 3.33-3.63 
 

# 
 

Presenters 
 

Title 
 

3.01 Anastasia Bauer 
Seeing stress: Temporal reduction in Russian 
sign language mouthing 

3.02 Carl Börstell and Ryan Lepic 
Spatial metaphors in antonym pairs across 
sign languages 

3.03 Fabian Bross 
Object shift and differential object marking in 
German Sign Language (Deutsche 
Gebärdensprache) 

3.04 
Brigitte Garcia and Carolina Plaza-
Pust 

Laying the groundwork for a comparative 
approach to the study of European sign 
languages: The international research network 
EURASIGN 

3.05 Matthew Hall and Sheila Dills Against communication mode 

3.06 
Ethan Hartzell, Rabia Ergin, Leyla 
Kürşat, and Ray Jackendoff 

Lexical variation in Central Taurus Sign 
Language 

3.07 
Julie Hochgesang, Jennifer Willow, 
Rafael Treviño, and Emily Shaw 

Gallaudet University Documentation of ASL 
(GUDA) – Whither a corpus for ASL? 

3.08 
Elena Koulidobrova and Tatiana 
Luchkina 

Two models of sign phonology in SignL2 by 
Deaf learners: Sonority wins 

3.09 

Justyna Kotowicz, Bencie Woll, 
Rosalind Herman, Magda 
Schromova, Maria Kielar-Turska, 
and Joanna Łacheta 

Executive function in deaf native signing 
children 

3.10 Jeremy Kuhn 
Iconic biases on quantification in sign 
language 

3.11 
Cornelia Loos, Jens-Michael 
Cramer, and Donna Jo Napoli 

Taboo terms in German Sign Language 
(DGS): Exploring the influence of iconicity 

3.12 
new: 
1.62 

Evie Malaia, Julia Krebs, Joshua 
Borneman, and Dietmar Roehm 

Cortical entrainment to visual information as 
basis of sign language comprehension 

3.13 Nick Palfreyman 
One sign language, two manual alphabets: 
Variation across fingerspelling-related tokens 
in the BISINDO Corpus 

3.14 Aurore Paligot 
Sociolinguistic variation of two-handed signs 
In French Belgian Sign Language: Weak Drop 
as a stable reduction phenomenon 

3.15 Stephen Parkhurst 
Laban’s efforts and signing styles in 
narratives, poetry and song 

3.16 Liona Paulus 
Conditional clauses in German Sign 
Language (DGS) and Brazilian Sign 
Language (Libras) - A comparison 
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3.17 Deborah Chen Pichler 
Effect of minimal sign language instruction on 
hearing learner’s constituent order 

3.18 
Justin Power, David Quinto-Pozos, 
and Danny Law 

Can the comparative method be used for 
signed language historical analyses? 

3.19 
Morgan Proietti and Chiara 
Bonsignori 

Metaphors in (e)motion: The case of Italian 
Sign Language 

3.20 Sina Proske 
Does verb type matter? Investigating word 
order in German Sign Language 

3.21 Anna Puupponen 
Semiotic strategies in nonmanual signals: A 
study on the actions of the signer’s head and 
body in Finnish Sign Language 

3.22 Lauren W. Reed 
A sociolinguistic sketch of the Port Moresby 
deaf community and Papua New Guinea Sign 
Language 

3.23 Wanette Reynolds and Kari Spector 
SPEAK SIGN SAME-TIME?!: Codeblending 
patterns of school-aged bimodal bilingual 
children 

3.24 
Pasquale Rinaldi, Maria Cristina 
Caselli, Luca Lamano, Tommaso 
Lucioli, and Virginia Volterra 

Manual and non-manual components: 
Acquisition and mastery in deaf and hearing 
signers 

3.25 Annie Risler 
Pointing gestures and personal references in 
Seychelles Sign Language and Creole 
Seychellois 

3.26 Angelica Rodrigues 

The emergence of the adversative conjunction 
BUT in Brazilian Sign Language: 
Grammaticalization path from gesture to 
grammar unit 

3.27 Patrick Rosenburg and Adam Stone 
The relationships between lower-level and 
higher-level comprehension skills in ASL 

3.28 
Katherine Rowley, Jordan Fenlon, 
and Kearsy Cormier 

Metalinguistic awareness of regional variation 
in BSL 

3.29 
Paweł Rutkowski, Joanna Filipczak, 
Piotr Mostowski, and Anna Kuder 

Lexical frequency in the Polish Sign Language 
Corpus at different time points of its 
development 

3.30 Keiko Sagara 
Numeral systems and their diachronic 
changes in Japanese Sign Language, Taiwan 
Sign Language and Korean Sign Language 

3.31 Mirko Santoro 
Typological perspective on compounds in LIS 
and LSF 

3.32 
Emily Saunders and David Quinto-
Pozos 

Does iconicity benefit an L2 leaner’s 
comprehension? 

3.33 
Krister Schönström and Johanna 
Mesch 

Frequency and distribution of signs and sign 
proficiency in second language (L2) signers – 
A longitudinal and comparative study 

3.34 
Anique Schüller, Annika Schiefner, 
and Ellen Ormel 

Native and non-native signers’ performance 
on a sentence repetition task for Sign 
Language of the Netherlands 

3.35 Zed Sevcikova Sehyr 
Lexical and sublexical factors that influence 
sign production: Evidence from a large scale 
picture-naming study 

3.36 
Nina Semushina and Rachel 
Mayberry 

Age of acquisition affects automatic 
magnitude estimation in ASL number signs 
and arabic digits 
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3.37 Anita Slonimska and Olga Capirci 
Dismantling the notion of Constructed Action 
as a metalinguistic tool: Efficient information 
encoding through direct representation 

3.38 Wink Smith Jr. 
A cognitive grammar view on depictive 
expressions in ASL 

3.39 Charley Soares 
Theoretical study of phonethemes in Brazilian 
Sign Language: Some reflections about this 
approach 

3.40 Adam Stone and Rain Bosworth 
Do the hands have gravity? Time-series 
analysis of gaze behavior during sign 
language comprehension 

3.41 Marianne Rossi Stumpf 
Terminology and linguistics of corpus in Libras 
(Brazilian Sign Language): Recognition of 
specificities of terms 

3.42 
new: 
2.57 

Beyza Sümer, Veerle Schoon, and 
Aslı Özyurek 

Child-directed spatial language input in sign 
language: Modality specific and general 
patterns 

3.43 
Rachel Sutton-Spence and Johanna 
Mesch 

What are norms of sign language poetry? 
Studies from sign language poetry anthologies 
and collections 

3.44 
Felix Sze, Chin-lung Yang, Monica 
Wei Xiao, and David Lam 

Lexical co-activation in bimodal bilinguals 
during spoken language comprehension: An 
eye-tracking study of Hong Kong Sign 
Language and Cantonese 

3.45 
Yufuko Takashima and Nami 
Arimitsu 

The semantic network based on conceptual 
metaphor and negation: The case of 
UNDERSTAND in Japanese Sign Language 

3.46 Angoua Jean-Jacques Tano 

Deaf parents and their hearing children 
gestures and signs in expression of negation: 
Case of rural and urban deaf families of Côte 
d’Ivoire 

3.47 Phoebe Tay 

Revisiting the past to understand the present: 
The impact of linguistic colonialism on the 
Singapore deaf community and the evolution 
of Singapore Sign Language (SgSL) 

3.48 
Oksana Tkachman, Bryan Gick, and 
Kathleen Currie Hall 

Body anchoring and iconic anchoring: 
Biomechanical and semantic motivation of 
signs’ locations 

3.49 
Piotr Tomaszewski, Marta 
Majewska, and Piotr Krzysztofiak 

Critical period hypothesis and sign language 
acquisition by Polish deaf people under 
different linguistic stimulation conditions 

3.50 
Patrick C. Trettenbrein, Giorgio 
Pappito, Emiliano Zaccarella, and 
Angela D. Friederici  

The neural basis of sign language processing 
in deaf signers: An Activation Likelihood 
Estimation meta-analysis 

3.51 Martha Tyrone and Claude Mauk 
Signing space is reduced at faster signing 
rates in American Sign Language 
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3.52 

Alicia Calderón Verde, Donny 
Wilson Limonta, Gilma Cervantes 
Soliño, Ariel Hernández Hernández, 
and Elena Benedicto 

NMM for [eyegaze] and [mouth]: Grammatical 
functions in Motion Predicates in LSCu (Sign 
Language of Cuba) 

3.53 
Agnes Villwock, Erin Wilkinson, 
Brianne Amador, Pilar Piñar, and Jill 
Morford 

Connected, but not confused: Deaf middle 
school students co-activate English print and 
American Sign Language in a monolingual 
semantic judgment task 

3.54 
Kayla Vodacek, Laurie Lawyer, 
Todd LaMarr, and David Corina 

The role of movement in the memory for signs 

3.55 Elisabeth Volk 
Pragmaticalization of gestures in German 
Sign Language 

3.56 Arnfinn Muruvik Vonen 
Personal pronouns in Norwegian Sign 
Language – One system of two origins 

3.57 
Sabrina Wähl, Gabriele Langer, 
Anke Müller, Julian Bleicken, 
Thomas Hanke, and Reiner Konrad 

Exploring lexical variation in a growing corpus 
of DGS 

3.58 
James Waller and Susan Goldin-
Meadow 

A componential analysis of constructed action 
in American Sign Language 

3.59 Debora Wanderley 
Libras corpus in SignWriting: Analysis of verbs 
with person-number 

3.60 Shuyan Wang 
Adjectives or relative clauses? A new 
perspective on adjectives in American Sign 
Language 

3.61 
Anne Wienholz, Derya Nuhbalaoglu, 
and Nivedita Mani 

The influence of overt localization on the 
processing of referential expressions in 
German Sign Language 

3.62 Junhui Yang 
A semantic analysis of calendric terms in 
Chinese Sign Language 

3.63 
Giorgia Zorzi, Jordina Sánchez 
Amat, and Beatrice Giustolisi 

Testing similarity to confirm the use of minimal 
pairs and phonologically related signs as 
phonological distractors in a comprehension 
task 

 
  

cancelled 

cancelled 
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data, we will learn more about the prosodic structure of sign language poetry, and 
better understand how sign language poetry is translated, as well as verify to what 
extent sign language prosody can impact its spoken translations.  

Figure 3: Vocal signal of the 
translation of the extract in Figure 1  
 
 
 
 
 
Figure 1: Hip rotation 

segment sequence in four 
prosodic groups 
 
 
 
 
 
 

 
Figure 2: Manual amplitude  
(calculation with cylindrical  
coordinates) segment sequence  
in the same four prosodic groups  

 
Selected references. BLONDEL M. and LE GAC D. (2007). Entre parenthèses... y a-t-il une intonation 
en LSF ? Silexicales 1-16. | BOYES-BRAEM P. (1999). Rhythmic temporal patterns in the signing of 
deaf early and late learners of Swiss German Sign Language. Language and Speech, 42(2-3), 177-208. 
| BRENTARI D., FALK J., WOLFORD G. (2015). The acquisition of American Sign Language Prosody. 
Language 91, 144–168. 10.1353/lan.2015.0042. | CATTEAU F., BLONDEL M., VINCENT C., GUYOT 
P., BOUTET D. (2016). Variation prosodique et traduction poétique (LSF/français) : Que devient la 
prosodie lorsqu’elle change de canal ? Journées d’Etude sur la Parole (JEP), Paris. | JANTUNEN T. 
(2013). Signs and transitions: Do they differ phonetically and does it matter? Sign Language Studies 
13(2), 211-237. | LIDDELL, S. K., JOHNSON, R. E. (1989). American Sign Language: The phonological 
base. Sign Language Studies, 64, 197–277. | TANAKA S., VAN DER HULST H. (2004). Speed of hand 
movement: a quantitative study. Poster session in TISLR 8, Barcelona. | TYRONE M. E., NAM H., 
SALTZMANE E., MATHUR G., GOLDSTEIN L. (2010). Prosody and Movement in American Sign 
Language: A Task-Dynamics Approach. Proceedings of Speech Prosody 2010, Chicago. | WILBUR, R. 
B. (1999). Stress in ASL: Empirical evidence and linguistic issues. Language & Speech, 42: 229–250. | 
WILBUR, R.B., MALAIA, E. (2018). A new technique for assessing narrative prosodic effects in sign 
languages. In A. Hübl & M. Steinbach (eds.), Linguistic Foundations of Narration in Spoken and Sign 
Languages, Amsterdam, John Benjamins. 
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More than a pointing: Pointing sign as an interjective hesitator in 
Hong Kong Sign Language 
 
Kenith K. L. Chan & Felix Y. B. Sze 
 
Thursday, 1.27 
 
Pointing signs in sign language are regarded as a multi-functional device. They can 
serve either a referential function (e.g., pronouns, determiners) or a locative function 
(e.g., locative adverbial) according to existing literature (e.g., Tang & Sze, 2002; Sze, 
2012; Cormier, Schembri, & Woll, 2013). In this paper, we will present evidence from 
conversational data of Hong Kong Sign Language to show that there is a non-
referential and non-locative use of pointing signs — they can be used as an interjective 
hesitator. We propose that such use of pointing signs is a result of pragmaticization, a 
process of language change through which a grammatical item becomes a discourse 
particle (Hayashi & Yoon, 2006) and that this universal process of language change 
occurs in both spoken and sign languages.  
 
Interjective hesitators, such as uh used by English speakers, are a subcategory of 
fillers observed in spoken languages which speakers produce when they meet a word-
finding difficulty. It is different from placeholders, another type of fillers which carry a 
syntactic function and occupies the position of the word that the speaker is trying to 
remember in the sentence. Interjective hesitator, theoretically, can occur anywhere in 
an utterance, since it is a unit that fills up the delay rather than being a syntactic 
constituent of the utterance (Hayashi & Yoon, 2006).  
 
While interjective hesitators have been observed and discussed in various aspects in 
spoken languages (e.g. Hiyashi & Yoon, 2006; de Leeuw, 2007; McDougall & 
Duckworth, 2017), neither the fillers nor their subtypes have been thoroughly 
investigated in sign languages. The lack of the research may be attributable to the fact 
that very little attention has been paid to word-finding difficulty and disfluency of sign 
language users. For instance, there are no standardized treatments and assessments 
established for the signing stutter yet (Cripps, Cooper, Evitts & Blackburn, 2016). Also, 
previous studies related to sign stuttering require further investigation since they mainly 
adopted interview or questionnaire (Silverman & Silverman, 1971; Riegar, 2001; 
Whitebread, 2004; Cosyns, Herreweghe, Christiaens & Van Borsel, 2009). Thus, the 
current research aims to fill the above-said gap with a direct observation of natural 
signing material. 
 
In our preliminary study, we analyzed a conversation between two native HKSL deaf 
signers who were in their 30s and observed that pointing signs were used when they 
were hesitating about what to say next. The pointing signs were further confirmed to 
be meaningless and non-referential by a native HKSL deaf signer and thus identified 
as interjective hesitators. The direction of these pointing hesitators are not fixed, but 
they tend to avoid directions that would lead to misunderstanding or require strenuous 
wrist extension. For example, signers did not downward (which may be misperceived 
as pointing at locative/referential loci on the horizontal plain), toward the signer 
himself/herself (which may be misperceived as meaning ‘I’), or to the ipsilateral side of 
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the signing hand (which requires wrist extension that is phonetically marked). On the 
other hand, the pointing hesitators seem not to be related to the break of eye-gaze as 
closely as those hesitators in spoken languages do. The production rate of pointing 
hesitators obtained in our preliminary study (~2 per 100 signs) was generally lower 
than that of interjective hesitator found in spoken language research (e.g. ~5 per 100 
words, Altıparmak & Kuruoğlu, 2018).  
 
Interestingly, these pointing hesitators are far less common in another conversation 
between two older HKSL deaf signer, who were in their 50s–60s. However, it does not 
mean the older signers met fewer word-finding difficulties than the younger signers. 
The elders produced fewer pointing interjective hesitators but showed a lot more 
disfluencies of other types, such as repetitions, pausing within a sign, and delaying the 
production of the next words. Such uneven distributions of pointing hesitators and other 
disfluency phenomena between these two groups of signers may suggest that pointing 
signs in HKSL have been pragmaticized from a referential deictic unit and can be used 
as a non-referential interjective hesitator for the younger generation. This process is 
similar to how some demonstrative units in spoken languages, such as ano ‘that’ in 
Japanese and nei-ge ‘that one’ in Mandarin (Hayashi & Yoon, 2006), undergo 
pragmaticization and are used while the speakers are hesitating. 
 
Selected references. Altıparmak, A., & Kuruoğlu, G. (2018). An Analysis of Speech Disfluencies of 
Turkish Speakers Based on Age Variable. Journal of Psycholinguistic research, 47(3), 699-718. | 
Cosyns, M., Van Herreweghe, A., Christiaens, G., & Van Borsel, J. (2009). Stutter-like dysfluencies 
in Flemish Sign Language users. Clinical Linguistics & Phonetics, 23(10), 742–750. | Cormier, K., 
Schembri, A., & Woll, B. (2013). Pronouns and pointing in sign languages, Lingua, 137, 230–247. | 
Cripps, J. H., Cooper, S. B., Evitts, P. M., & Blackburn, J. F. (2016). Diagnosing and Treating Signed 
Language Disorders: A New Perspective, 43, 223–237. | de Leeuw, E. (2007). Hesitation markers in 
English, German, and Dutch. Journal of German Linguistics, 19(2), 85–114. | Hayashi, M., & Yoon, K. 
(2006). A cross-linguistic exploration of demonstratives in interaction: With particular reference to the 
context of word-formulation trouble. Studies in Language, 30(3), 485–540. | McDougall, K., & 
Duckworth, M. (2017). Profiling fluency: An analysis of individual variation in disfluencies in adult males. 
Speech Communication, 95(May), 16–27. | Rieger, C. L. (2001). The Perception of Hesitation Pauses 
in American Sign Language Conversation, RASK, International Journal of Linguistics and 
Communication, 14, 33–48. | Silverman, F. H., & Silverman, E. M. (1971). Stutter-Like Behavior in 
Manual Communication of the Deaf. Perceptual and Motor Skills, 33 (1), 45–46. | Sze, F. Y. B. (2012). 
Right dislocated pronominals in Hong Kong Sign Language. Journal of Pragmatics, 44 (14), 1949–1965. 
| Tang, G., & Sze, F. Y. B. (2002). Nominal expressions in Hong Kong Sign Language: does modality 
make a difference? Modality and Structure in Signed and Spoken Languages, (1979), 296–319. | 
Whitebread, G. (2004). Stuck on the Tip of My Thumb: Stuttering in American Sign Language 
(Unpublished senior honors thesis). Gallaudet University, Washington, DC. 
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Word order or world knowledge? Effects of early language 
deprivation on simple sentence comprehension 
 
Qi Cheng & Rachel Mayberry 
 
Thursday, 15:00-15:30 
 
Previous studies have revealed selective age of acquisition (AoA) effects on language 
outcomes of late first language (L1) learners. Simple sentence structures such as basic 
word order appear relatively unaffected, while complex morpho-syntactic structures, 
such as relative clauses, are more vulnerable (Newport 1990; Boudreault & Mayberry 
2006). Understanding the nature of these selective AoA effects can illuminate the 
underlying mechanisms of the critical period for language and the early development 
of syntactic complexity among young children acquiring their L1.  
 
Still, we do not know whether late L1 learners actually make use of word order when 
processing simple mono-clausal sentences. Previous studies are insufficient to answer 
this question as they only looked at reversible sentences with probable meanings and 
animate subjects. One possibility is that late L1 learners may use alternative strategies, 
such as agent first and probable event bias, to comprehend simple sentences. Three-
year-old children show probable event bias when they were asked to act out 
improbable sentences, while four-year-olds rely more on word order (Strohner & 
Nelson 1974). Since late L1 learners acquire basic word order following a similar 
trajectory compared with young native learners (Cheng & Mayberry 2018), it is likely 
that they also rely on similar alternative strategies when comprehending simple 
sentences. 
 
The present study used a sentence-picture matching experiment to explicitly 
investigate how deaf individuals with early language deprivation interpret simple 
subject-verb-object (SVO) sentences in American Sign Language (ASL). The design 
used 4 sentence conditions contrasting in event probability and argument animacy 
(Figure 1). Each condition consisted of 12 stimuli with matched pictures and 12 stimuli 
with mismatched pictures that involved reversed thematic roles. There were also 96 
control stimuli using noun phrases such as BLUE SMALL APPLE and intransitive 
sentences such as TALL BOY SLEEP, where the mismatch involved a change of one 
compositional component. If late L1 learners can use canonical word order to interpret 
sentence meaning, we would expect them to perform above chance across all 
conditions. Instead, if they rely on alternative strategies such as probable event bias, 
we would expect them to perform poorly on the improbable sentence conditions. 
 
Figure 2 shows the results from 22 participants collected so far. Native deaf signers 
and hearing L2 learners performed well across all conditions. Late L1 learners 
performed slightly worse and significantly above chance for the filler condition and the 
probable conditions, but significantly below chance for both improbable conditions, 
regardless of subject animacy. These results suggest that late L1 learners do not fully 
rely on abstract syntactic structures such as basic word order when comprehending 
simple ASL sentences in real time. Instead, they tend to adopt the probable event 
strategy, just like three-year-olds. We also noted that 4 out of 10 late L1 learners were 
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more prone to accept mismatched pictures in target but not filler conditions, suggesting 
that they may be more flexible when comprehending sentences with two arguments. 
 
Our preliminary findings suggest that late L1 learners show a discontinuity in syntactic 
development due to general difficulties in using abstract syntactic rules to map 
thematic roles, even in the simplest of sentences, which then prevents the subsequent 
acquisition of more complex sentence structures.  
 
Figure1: test conditions and examples  

 
Figure 2: preliminary results -- accuracy by condition and group 

 
 
Selected references. Boudreault, P., & Mayberry, R. I. (2006). Grammatical processing in American 
Sign Language: Age of first-language acquisition effects in relation to syntactic structure. Language and 
cognitive processes, 21(5), 608-635. | Cheng, Q., & Mayberry, R. I. (2018). Acquiring a first language 
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in adolescence: the case of basic word order in American Sign Language. Journal of child language, 1-
27. | Newport, E. L. (1990). Maturational constraints on language learning. Cognitive science, 14(1), 
11-28. | Strohner, H., & Nelson, K. E. (1974). The young child's development of sentence 
comprehension: Influence of event probability, nonverbal context, syntactic form, and strategies. Child 
Development, 567-576. 
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Changes in youth sign language variation in NGT 
 
Richard Cokart & Trude Schermer 
 
Thursday, 1.28 
 
As all other languages Nederlandse Gebarentaal (Sign Language of Netherlands, 
henceforth NGT) is prone to variation. Our previous studies (Cokart & Schermer 2013, 
Cokart et al 2016) investigated whether the usage of NGT on lexical level and syntactic 
level has changed within a certain period of time. Interestingly, we found age-related 
variation in both studies. Age effects language and has been found to be a contribution 
to language changes in sign languages (Lucas et al 2001, Schembri et al 2009). Very 
little research has been done on changes in the lexicon over time (diachronic changes)  
since Frishberg (1975) and Woodward (1976). This is probably due to the fact that only 
in recent years corpus projects have been initiated which describe sign languages at 
one point in time.  
 
One phenomenon related to age is the occurrence of youth language (Appel & 
Schoonen 2005, Mutsaers & Swanenberg 2012). Around 2008 it was noted that deaf 
young people in the Netherlands had been developing and using their own lexical signs 
for concepts related to their lifestyle and interest in contrast to previous generation 
signers. This has been attributed to the implementation of bilingual deaf education 
around 1995. Schermer (2012:472) points out that “[t]he generation of Deaf children 
that grew up in this period are the only pupils that were exposed to bilingual NGT/Dutch 
education.” A small study was conducted in 2009 to investigate this so called street 
language in NGT (de Ronde et al 2010). In total 144 lexical items were found that were 
being used only by young deaf people, which have been published on a dvd-rom and 
in the online sign dictionary1. 
 
Fast-forwarding a decade later, the situation with respect to NGT had undergone many 
changes. The bilingual model never took off as a full-fledged part of the curriculum in 
deaf education, as a consequence of the influx of children with a cochlear implant. 
Currently, bilingual education in both NGT and Dutch is only offered at two high schools 
for the deaf in Haren and Sint Michielsgestel. 
 
The question was raised whether the current deaf pupils in schools for the deaf, whom 
still have access to bilingual education in NGT and Dutch, and other deaf pupils who 
attend regular education still use the lexical items as we found in our 2009 study in a 
similar manner as 10 years before or whether the signs have undergone phonological 
and morphological changes.  
 
In the paper we will present the results of our research study which is currently carried 
out. Given the changes in the landscape of deaf education and the increase of 
placement of deaf children in regular education with sign language interpreters we 
expect to find phonological and morphological changes in the use of these lexical 
items. In our paper we will discuss the results in relation to language planning policies 

                                                             
1 https://www.gebarencentrum.nl/gebaren/van-dale-ngt-uitgebreid 
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in general, the development of new lexicon and the results from our previous studies 
on changes in NGT lexicon. 
 
Selected references. Appel, R., & Schoonen, R. (2005). Street language. A multilingual youth register 
in the Netherlands. Journal of Multilingual and Multicultural Development, 26(2), 85 – 117. | Cokart, R. 
& Schermer, T. (2013). What happened to standard signs? The effects of the standardization of NGT 
lexicon on the variation of signs used within deaf families and their children. Poster presented at TISLR 
11, London, July 2013. | Cokart, R., Schermer, T. & Pfau, R. (2016). The auxiliary verb AUX-OP in 
Sign Language of the Netherlands (NGT): Patterns of use by Deaf NGT signers and NGT-Dutch 
interpreters. Paper presented at TISLR 12, Melbourne, January 2016. | Frishberg, Nancy. (1975). 
Arbitrariness and iconicity: Historical change in American Sign Language. Language 51:696–719. | 
Mutsaers, P. & Swanenberg, J. (2012). Super-diversity at the margins? Youth language in North 
Brabant, The Netherlands. Sociolinguistic Studies 6. 65–89. | Lucas, C., R. Bayley & C. Valli (2001). 
Sociolinguistic Variation in American Sign Language. Washington, DC: Gallaudet University Press. | De 
Ronde, T., Sijm, N., Muller S., Koolhof C. & Schermer G.M. (2010). Straattaal in de Nederlandse 
Gebarentaal [DVD]. Bunnik: Nederlands gebarencentrum. | Schembri, A., D. McKee, R. McKee, S. 
Pivac, T. Johnston & D. Goswell (2009). Phonological variation and change in Australian and New 
Zealand Sign Languages: The location variable. Language Variation and Change 21 (2), 193-231. | 
Schermer G.M. (2012). Sign Language planning in the Netherlands between 1980 and 2010. Sign 
Language Studies 12 (4), 467-493. | Woodward, J. C. (1976). Signs of Change: Historical Variation in 
American Sign Language. Sign Language Studies 10: 81–94. 
  



TISLR 13 Hamburg 128 

PERSON as a rescue mechanism for plural NPs in German Sign 
Language 
 
Franzi Conradts 
 
Thursday, 1.29 – CANCELLED 
 
In this work, I will investigate the syntax and semantics of 'N + PERSON'-constructions 
in German Sign Language (henceforth DGS) like in (1).  I will claim that PERSON 
('person') is a classifier that is used to establish the singular/plural-contrast that is 
necessary to derive the correct reading of plural NPs (Sauerland 2003, Spector 2007, 
Mayr 2015). 
 

(1)  FRAU PERSON>+>+      (Pfau & Steinbach 2003) 
'women' 

 
Pfau & Steinbach (2003, 2006) argued that the insertion of PERSON is one possible way 
to pluralize nouns – the other one being reduplication of the noun (glossed as '>+>+').  
They further observed that PERSON can be used to pluralize nouns for which plural 
marking is blocked because of their phonological properties, i.e. body-anchored  signs,  
like  FRAU  ('woman')  in  (1)  above,  and  non-body  anchored  signs with complex 
movement, like STUDENT ('student') in (2) below. 
 

(2)  a.    1 STUDENT PERSON                  (Conradts 2018) 
b.    5 STUDENT PERSON>+>+ 
       '1/5 student(s)' 

 
Here, I will argue that PERSON is a classifier – similar to the ones that have been 
observed for Japanese and Chinese DPs (cf. Krifka 1995, Sudo 2016). Evidence for 
this claim is shown in (3). Here, a non-body-anchored sign which can be pluralized via 
reduplication, as in (3a), cannot combine with PERSON (cf. (3b)). This means that 
PERSON is in complementary distribution with pluralizable nouns. This is a typical 
property of classifiers (Krifka 2008). Moreover, it is used irrespective of whether the 
noun has a singular or plural denotation, suggesting that PERSON is not just used to 
pluralize nouns (cf. (2a vs. b)), as it has been suggested by Pfau & Steinbach. Finally, 
it displays a property of the noun it combines with, i.e. the property of being a person. 
 
Supporting this, DGS lacks (in-)definite articles (Boyes Braem 1995) and has optional 
plural marking (Pfau  & Steinbach 2003, 2006, Conradts 2018), which are both 
common properties of classifier languages (Chierchia 1998). 
 

(3) a.    5 KIND>+>+                   (Conradts 2018) 
b.  * 5 KIND PERSON>+>+ 

                '5 children' 
 
Now, for Chinese and Japanese, Krifka (1995), Bale & Coon (2014) and Sudo (2016) 
argue that classifiers combine with the numeral, because the numeral alone has the 
wrong semantics and cannot combine with the noun.  Thus, the classifier fixes the 
semantic interpretation and enables a combination of numerals and nouns. This is why 
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classifiers are only present when there is a numeral. Following them, I will propose 
that, in DGS, the classifier combines with the noun, because it fixes the semantic 
interpretation of the noun. This is why the classifier is present irrespective of whether 
a numeral is present or not (cf. (1) vs. (2)). The question is: what does the classifier fix 
in DGS? I will claim that the classifier in DGS establishes the singular/plural-contrast. 
This explains why the classifier bears plural marking.  
 
According to Sauerland (2003), Spector (2007) and Mayr (2015), the singular/plural-
contrast is needed to derive the correct readings of singular and plural NPs. I will follow 
them in assuming that singular and plural NPs form a scale, < sg, pl >, where singular 
NPs are logically stronger than plural NPs, because singular NPs have an 'exactly 
one'-reading while plural NPs have an 'at least one'-reading. 
 
The Mayr (2015)-analysis applied to DGS nouns that can be pluralized works as 
follows. KIND ('child') denotes a predicate that only includes atoms, i.e. single children 
individuals ((5a)). Thus, it has the 'exactly one'-reading. Then, the singular morpheme, 
which is phonologically null in DGS, does not contribute anything semantically ((5b)). 
The plural morpheme forms sums, i.e. groups, out of the individual children and states 
that every member of a children group is a child ((5c)). Note that these groups can also 
consist of only one atom. This derives the 'at least one'-reading. Then, an exhaustivity 
operator (Exh) is applied at predicate level. It excludes all predicates that are logically 
stronger ((5d)). Since singular NPs are the logically strongest member of the scale, the 
application of Exh to a singular NP is semantically vacuous ((5e)).  If we apply Exh to 
a plural NP, we exclude the stronger alternative, namely the singular NP, which has 
the 'exactly one'-reading. The exclusion of 'exactly one’ combined with the 'at least 
one'-reading of the plural NP gives us the 'at least two'-reading. This is the desired 
result. 
 

(4) [NP [Exh] [#P [sg/pl ][KIND]]] 
 

(5) a.    [KIND]  = λx. x is a child 
b.    [KIND-sg]  = λX. X is a child ∧ X is an atom  
c.    [KIND-pl]  = λX. ∀x[x ∈ X →x is a child] 
d.    [Exh]  = λP.λX. P(X) = 1 ∧ ∀R ∈ Alt[P * R →R(x) = 0] 
e.    [Exh[KIND-sg]] = λx. x is a child atom 
f.     [Exh[KIND-pl]] = λX. ∀x[x ∈ X →x is a child] ∧ ¬[x is a child atom] 

 
By contrast, nouns that cannot be pluralized, like STUDENT ('student'), always end up 
with the 'exactly one'-reading, because there is no plural morpheme that can form sums 
out of the atoms.  Thus, for these nouns, there is no singular/plural-contrast and, 
therefore, the application of Exh is semantically vacuous, because the scale only 
contains one element, namely singular NPs (cf.  (6)). 
 

(6) [Exh[STUDENT-sg]] = λx. x is a student atom 
 
Thus, I propose that the classifier’s job is to create the singular/plural-contrast and, 
therefore, repair the analysis. This works as follows. STUDENT and PERSON form a unit. 
Since PERSON can take a plural morpheme, we have a singular/plural-contrast we need 
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for the application of Exh which, now, can derive the 'at least two'-reading of plural NPs 
like above, because the scale contains two elements, again, namely singular NPs and 
plural NPs. This gives us the desired results (cf.  (8)). 
 

(7) [NP [Exh] [#P [sg/pl ] [NP [STUDENT][PERSON]]]] 
 

(8) a.    [Exh[STUDENT PERSON-sg]]  = λX. X is a student atom 
b.    [Exh[STUDENT PERSON-pl]]  = λX. ∀x[x ∈ X →x is a student] ∧ ¬[x is 
        a student atom] 

 
Selected references. Bale, Alan & Jessica Coon. 2014. Classifiers are for numerals, not nouns: 
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Internationale Arbeiten zur Gebärdensprache und Kommunikation Gehörloser. Band 11. 2. Auflage. 
Hamburg: Signum-Verlag. | Chierchia, Gennaro. 1998. Plurality of mass nouns and the notion of 
'semantic parameter'. In S. Rothstein (ed.): Events and grammar. Dordrecht: Kluwer. | Conradts, 
Franzi. 2018. The Pluralization of Nouns in German Sign Language (DGS). Poster at Workshop 'Sign 
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Investigating the role of phonological awareness on reading in deaf 
native signers 
 
Frances Cooley & David Quinto-Pozos 
 
Thursday, 1.30 
 
For years researchers have debated the manner in which deaf and hard of hearing 
(DHH) children learn how to read [1, 2]. Of particular interest is the degree to which 
deaf children demonstrate use of spoken language phonology during the reading 
process. While spoken language phonological awareness (PA) has been reported to 
account for a portion of reading ability [3], it is likely that deaf children are also utilizing 
other strategies for reading, including analytical skills gained from competence in a 
sign language [4]. Unfortunately, there have been no published studies that have 
investigated deaf children’s eye-gaze patterns during reading and the degree to which 
deaf children are utilizing phonological coding during the reading process. 
 
The current study uses eye-tracking to investigate the linguistic properties influencing 
deaf children’s eye-movement patterns while reading as compared to hearing non-
signers. The focus is on whether phonological recoding, the mapping of graphemes to 
speech sounds, is utilized during reading in deaf signing children. Stimuli were taken 
from a previous study investigating the role of phonological coding in skilled vs. less 
skilled readers [5]. Here, our goal is to test the use of the indirect, phonological route 
of meaning activation or the direct, whole-word route [5, 6]. Children read sentences 
that contain target words from three conditions that are intended to explore the route 
of meaning activation during reading [6]: 

 
Correct condition:  Barbara peered through the window to see if you 

were home. 
Homophone condition:  Barbara peered through the window to sea if you 

were home. 
Control condition:  Barbara peered through the window to set if you 

were home. 
 
Eye-movement patterns are analyzed to compare the disfluency caused by the 
homophone foil and control conditions as compared to the correct condition. Disfluency 
is measured by first pass reading time, total reading time, mean number of fixations on 
the target, and mean regressions to the target word. Reading patterns for each 
manipulation (i.e. homophone vs. control) provide us with information concerning the 
use of English phonology during reading (Table 1). 
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Table 1: Reading pattern predictions  
 Expected reading patterns: 
Indirect route 
of meaning 
activation 

Minimal disfluency in homophone condition due to phonological 
activation of the correct word; both sea and see activate /si/ and 
correct word meaning in context. Significant disfluency caused by 
control condition. 

Direct route 
of meaning 
activation 

Disfluency caused by homophone foil as well as correct condition 
due to sight word reading; both sea and set are immediately 
noticed as incorrect in context.  

 
In addition, we measure phonological awareness skills in English and ASL, as well as 
speechreading proficiency, in all subjects. PA of English is measured via syllable and 
rhyme judgement tasks and PA of ASL via an ASL sign-similarity judgement task and 
the ASL-PA [7].  Finally, we test reading fluency via the WCJ (WCJ-III) Test of Silent 
Reading Fluency [8].  
 
Data from 26 children (9 native DHH signers, 17 typically hearing non-signers) ages 
10;0-12;9 have been analyzed. On the WCJ-III, the DHH group performed significantly 
above their actual ages (p < 0.05) and were not significantly delayed compared to their 
hearing peers. Hearing participants outperforming DHH signers on measures of 
English phonological awareness (rhyme: p < 0.05; syllable: p < 0.05). DHH signers 
outperformed hearing participants on the ASL sign-similarity task (p < 0.05). No 
differences emerged in speechreading or ASL-PA.  
 
Eye-movement patterns while reading suggest that deaf participants are overall faster 
readers (p < 0.05), which has been suggested previously [10], but demonstrate 
inconsistent reading patterns regarding degree of English phonological activation (see 
Figures 1-3). Deaf readers show significantly more fixations on the target in both the 
homophone and control conditions compared to the correct condition (p < 0.05), 
indicating the homophone was detected. Frequency of fixations did not differ between 
the homophone and control conditions. However, deaf signers perform a similar 
number of regressions in the correct and homophone conditions, but significantly more 
regressions in the control condition (p < 0.05), suggesting that homophones may not 
have been detected. Hearing participants’ eye-movement patterns follow previous 
reports indicating that they readers detect the homophone foil and thus are primarily 
reading via the direct route of meaning activation and are not engaging in English 
phonological recoding. We suggest that detected reading patterns indicate that deaf 
children make some use of English phonology when reading, but primarily rely on other 
strategies when errors are detected.  
 
Current results indicate that native deaf signers may engage in a degree of sound-
based phonological recoding despite poor English PA skills, unlike hearing non-signers 
who have already advanced to sight-word reading and do not demonstrate significant 
activation of English phonology. Instead deaf signers may employ alternative 
strategies and rely on context clues when reading English. Further, it may also be the 
case that some of our current measures of phonological awareness and 
speechreading are not targeting the specific skills that they are intended to investigate. 
Additional analysis will include linear mixed-effect models to better understand the 
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predictive power of measured language skills including English, ASL, and 
speechreading on reading patterns in native deaf signers. 
 

Figure 1                      Figure 2             Figure 3 
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D., Lieberman, A., Mayberry, R., & Miller, P. (2009). Phonology and reading: A response to Wang, 
Trezek, Luckner, & Paul. American Annals of the Deaf, 154, 338-345. | 3. Mayberry, R. I., del Giudice, 
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Datilological sign in Libras – Brazilian Sign Language 
 
Raniere Alislan Almeida Cordeiro & Aline Lemos Pizzio 
 
Thursday, 1.31 
 
This work presents the description of datilological signs of Brazilian Sign Language 
(Libras) showing their phonological adaptation and proposing a classification of them 
into categories according to the phonological process they show, such as assimilation, 
deletion, harmonic movement, etc. The aim of this project is to contribute to the 
phonological area of sign language, showing how the phonological processes are 
manifested in the sign language gestures system and can be grouped into types of 
categories, thus helping the linguistic studies. As theoretical foundation, the main 
theories addressed: restructuring profile’s categories of the datilological signs in ASL 
according to the phonological processes known as ‘loan sign’ by Battison (1978); 
lexical borrowing and lexicalized fingerspelling (BATTISON, 1978; WILCOX, 1992; 
SUTTON-SPENCE, 1994; VALLI & LUCAS, 2000; FARIA-NASCIMENTO, 2009); the 
phonetics of fingerspelling in ASL (WILCOX, 1992); types of co-articulation in 
fingerspelling of the ASL: anticipatory and perseverative effects (WILCOX, 1992; 
CHANNER, 2012). The methodology is based on a qualitative approach: the 
description of datilological signs, classifying them in categories with relation of 
phonological processes. Data collection consists of 146 entries of datilological signs 
taken from the Bilingual Digital Dictionary of Brazilian Sign Language available on: 
<http://www.acessibilidadebrasil.org.br/libras_3/> - Dicionário da Língua Brasileira de 
Sinais V3 - 2011 (FELIPE & LIRA, 2011). This dictionary is the most complete one 
available online about Libras, in which there are more than five thousand entries. The 
number of 146 datilological signs correspond the total number of them found in the 
dictionary. The procedures are cataloging, description and analysis of the datilological 
signs with the citation form of the Libras manual alphabet to identify the phonological 
changes following Battison’s criteria about restructuring profiles which there are nine 
categories: (i) Deletion – at least one separate segment of handshape that represents 
letter contained in the fingerspelled word is deleted from the articulation of the 
datilological sign; (ii) Location – at some point during sign articulation, the location 
shifts from the citation fingerspelling area in the ipsilateral space in front of the chest; 
(iii) Handshape – at least one segment of handshape that represents letter in the 
articulation of the datilological sign changes from the citation form of the manual 
alphabet; (iv) Movement – in the articulation of datilological sign there is a different 
movement from the citation movement of the manual alphabet; (v) Orientation – at 
least one segment of handshape that represents letter in the datilological sign differs 
from the citation palm orientation of the manual alphabet; (vi) Reduplication – this 
variant of the datilological sign is made with a reduplicated movement; (vii) Second 
hand -  the datilological sign is made with two hands, not just one as in normal 
fingerspelling; (viii) Morphological involvement – the datilological sign is inflected or 
modified to show the addition of grammatical information; (ix) Semantics – the 
datilological sign takes on a physical feature which by analogy marks it as belonging 
to a class of signs which has some large degree of semantic commonality. The 
preliminar data analysis shows a classification of datilological signs for the following 
types of categories: fusion; deletion; assimilation; weakening; reduplication; harmonic 
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movement of the handshape segment that represents letter ‘Z’; acronym. Moreover, 
assimilation is the category that has the most occurrences into the datilological signs.  
 
Selected references. ALBRES, N. de A. História da língua de sinais em Campo Grande – MS. 
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linguistic Investigation of Word Formation. Mahwah, New Jersey: Lawrence Erlbaum Associates, 2000. 
419 p. | CAMPELLO, A. R. S. Aspectos da Visualidade na Educação dos Surdos. Florianópolis, 2008. 
245 p. Tese (Doutorado em Educação), Universidade Federal de Santa Catarina. | CHANNER, C. S. 
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The Role of The Manual Alphabet and Fingerspelling in British Sign Language. Bristol, 1994. 432 p., 
University of Bristol. | __________________; WOLL, B. The Linguistics of British Sign Language: an 
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Effects of familiarity, iconicity and phonological density in the LSE 
lexicon 
 
Brendan Costello, Marcel Giezen, Levi Stutzman, Miguel Ángel Sampedro, Saúl 
Villameriel & Manuel Carreiras 
 
Thursday, 1.32 
 
Despite the growing interest in the psychology of sign languages, so far only a few 
studies have investigated the role of phonological and lexical factors such as 
frequency, iconicity and sub-lexical density on lexical processing (e.g., Baus & Costa, 
2015; Carreiras, Gutiérrez-Sigut, Baquero & Corina, 2008; Bosworth & Emmorey, 
2010; Vinson, Thompson, Skinner & Vigliocco, 2015). An important reason for this is 
that information on lexical characteristics is only available for a handful of sign 
languages. Lexical databases for British Sign Language (BSL) and American Sign 
Language (ASL) include familiarity and iconicity ratings for subsets of signs, allowing 
researchers to obtain insight into, for example, the relationship between the degree of 
familiarity and iconicity of signs (cf. Vinson, Cormier, Denmark, Schembri, & Vigliocco, 
2008; Caselli, Sehyr, Cohen-Goldberg & Emmorey, 2016). 
 
As part of an ongoing project to expand the Spanish Sign Language LSE-Sign 
database, a lexical database of 2400 LSE signs and 2700 pseudosigns (Gutiérrez-
Sigut, Costello, Baus & Carreiras, 2016), we collected familiarity and iconicity ratings 
from 30 deaf native and 30 deaf non-native LSE signers for a subset of 300 lexical 
signs in the database. In addition, we are in the process of adding a detailed layer of 
phonological coding to the lexical entries in the database based on the prosodic model 
of phonology by Brentari (1998) to allow calculations of sub-lexical frequency and 
phonological neighborhood density for the lexical signs in the database. Based on a 
previous study of BSL (Vinson et al., 2008), we predict only weak positive correlations 
between familiarity and iconicity (see also Baus and Costa (2015) for supporting 
experimental evidence from Catalan Sign Language (LSC)). Finally, we predict weak 
to moderate positive correlations between familiarity and sub-lexical density (that is, 
more familiar signs tend to use more frequent sub-lexical elements) as well as between 
iconicity and sub-lexical density (iconic signs are often part of phonological clusters 
and are thus more likely to share certain sub-lexical elements). 
 
As a second goal of the study, we have collected lexical decision data from 25 deaf 
native and 25 non-native LSE signers for a subset of 200 (imageable) signs included 
in the rating study, to investigate effects of familiarity and iconicity on the speed and 
accuracy of sign recognition. Furthermore, detailed phonological coding of the signs in 
the database will be used to explore effects of different measures of phonological 
density on lexical access, including sub-lexical frequency and phonological 
neighborhood density based on overlap of subsets of phonological features (e.g., 
selected fingers) and whole parameter overlap (all features are shared). The 
comparison between effects of phonological density based on subsets of phonological 
features and whole parameters is particularly relevant because phonological priming 
studies in sign languages have yielded mixed results (both facilitatory and inhibitory 
effects) for different phonological parameters. Critically, these studies operationalized 
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phonological overlap at the level of single or even two parameters, instead of overlap 
at the more fine-grained level of phonological features that are distinguished in 
theoretical models of phonology. 
 
Based on the spoken word recognition literature, we predict a facilitatory effect of 
familiarity for signs on lexical decisions. In contrast, we predict an inhibitory effect for 
measures of phonological density on sign recognition, reflecting increased lexical 
competition for signs in dense phonological neighborhoods in the LSE lexicon (cf. 
Carreiras et al. 2008). Studies on iconicity effects in sign recognition have yielded 
mixed results (e.g., Thompson, Vinson & Vigliocco, 2009, 2010; Bosworth & Emmorey, 
2010; Vinson et al., 2015). Several of these studies did not control for effects of 
familiarity and phonological density, which may explain the mixed findings. By 
combining subjective familiarity and iconicity ratings and detailed phonological 
descriptions of lexical signs, the current study promises to yield new insights into 
effects of familiarity, iconicity and phonological density, as well as their interaction, on 
sign processing. 
 
Selected references. Baus, C., & Costa, A. (2015). On the temporal dynamics of sign production: An 
ERP study in Catalan Sign Language (LSC). Brain Research, 1609, 40-53. | Bosworth, R. G., & 
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language. Journal of Experimental Psychology: Learning, Memory, and Cognition, 36(6), 1573. | 
Brentari, D. (1998). A prosodic model of sign language phonology. MIT Press. | Carreiras, M., 
Gutiérrez-Sigut, E., Baquero, S., & Corina, D. (2008). Lexical processing in Spanish sign language 
(LSE). Journal of Memory and Language, 58(1), 100-122. | Caselli, N. K., Sehyr, Z. S., Cohen-
Goldberg, A. M., & Emmorey, K. (2017). ASL-LEX: A lexical database of American Sign 
Language. Behavior research methods, 49(2), 784-801. | Gutierrez-Sigut, E., Costello, B., Baus, C., 
& Carreiras, M. (2016). LSE-sign: A lexical database for spanish sign language. Behavior research 
methods, 48(1), 123-137. | Thompson, R. L., Vinson, D. P., & Vigliocco, G. (2009). The link between 
form and meaning in American Sign Language: lexical processing effects. Journal of Experimental 
Psychology: Learning, Memory, and Cognition, 35(2), 550. | Thompson, R. L., Vinson, D. P., & 
Vigliocco, G. (2010). The link between form and meaning in British sign language: effects of iconicity 
for phonological decisions. Journal of Experimental Psychology: Learning, Memory, and 
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(2015). A faster path between meaning and form? Iconicity facilitates sign recognition and production in 
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Mathematical terminology in Brazilian Sign Language: Signs of the 
conceptual field of equation 
 
Rodolpho Pinheiro D’Azevedo & Patricia Tuxi 
 
Friday, 17:30-18:30 (SIGNopsis) – CANCELLED 
 
This work, which is part of the Lexicon and Terminology research line, presents the 
results of the master’s degree's research fulfilled in the Postgraduate Program in 
Linguistics of the University of Brasília, Brazil. It has as object of study terminological 
signs in Brazilian Sign Language (Libras) of the area of Mathematics, especially those 
related to the conceptual field of Equation. Brazilian legislation guarantees to the Deaf 
the access to information and education through the Sign Language. Among the areas 
to be taught in the first language of the Deaf student is mathematics, especially the 
branch of algebra. In view of this panorama, this research has as object of study 
mathematical equations and the general objective is to present a proposal of bilingual 
glossary: Brazilian Sign Language (Libras) and Portuguese Language (PL). In order to 
reach the proposed goal, the methodological approach was based on the 
Socioterminology Theory (FAULSTICH, 1985) and the sign creation process in Libras 
(FAULSTICH, 2007). The steps adopted were: i) analysis of signs used informally – in 
this phase the researcher made a survey on the existing works in the area of 
mathematics related to Sign Languages, both in Brazil and in other countries, and 
describes them through a bibliographic report; ii) conceptual study of the term – the 
second step was to analyze which terms constitute the conceptual field of equation 
and analyze if the signs found in the first step were coherent with the conceptual aspect 
of the area; iii) creation of an appropriate sign – the third step occurs when the 
researcher, after a vast search, does not find linguistically and conceptually proper 
signs. Thus, it was necessary to participate in the terminological groups of the 
University of Brasilia, which has the responsibility of organizing the creation of signs in 
different fields and iv) validation of the proposed sign to the deaf community – the 
fourth and last step is the moment to take to the Deaf community the signs and see if 
they are used and understood by them. In this research, the entire glossary was 
validated by deaf specialists in the field of mathematics. As a result, we have presented 
a Bilingual Glossary Libras – PL of Mathematics for the specific field of equations. All 
work is a great challenge for students, listeners and deaf ones, since this branch 
consists mostly of abstraction within the discipline of mathematics, which presents 
itself as an epistemological obstacle for all. By possessing adequate terminology in 
their language, deaf students are faced with the possibility of understanding the 
content not only at the linguistic level but also conceptual, what is expected as a legacy 
of this research. 
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Time will tell: Grammaticalization of time expressions in Israeli Sign 
Language (ISL) 
 
Svetlana Dachkovsky, Rose Stamp & Wendy Sandler 
 
Thursday, 1.33 
 
Narrating personal stories plays an important role in human communication since it 
serves as a vehicle for sharing life experiences and construing one’s identity (e.g, 
Schiff, 2012). Speakers (Fleischman 1991; Bestgen & Vonk 2000) and signers 
(Cabeza Pereiro & Fernandez Soneira 2004; Nilsson 2018; Selvik 2006) employ a 
number of devices to signal transitions through central events during a narrative. Yet 
these devices for marking relations between events do not appear immediately in 
young languages, and some devices develop at a later stage than others (Dachkovsky, 
Stamp & Sandler accepted). Here we investigate the grammaticalization of a specific 
time expression in three generations of Israeli Sign Language (ISL) users, paying 
special attention to the central role played by prosody in this process. 
 
Grammaticalization refers to the process by which lexical material acquires 
grammatical functions (Lehmann 1995, Traugott & Hopper 2003 inter alia). This 
process also entails desemantization and phonetic change. Grammaticalization of a 
variety of function words in many languages has been shown to follow a common 
conceptual trajectory space > time > text (Traugott & Hopper 2003). For example, the 
English temporal conjunction while has Proto-Germanic *hwilo (originally “rest, bed”) 
as its source. Still later, the temporal while grammaticalized into a marker of 
adversative textual relations. 
 
However, one aspect which has received little attention in this area is the role that 
prosody plays in the development of temporal markers in language. There are incipient 
studies, though, which have convincingly demonstrated that prosodic changes 
accompany grammaticalization of some of them forms, such as conjunctions and 
discourse markers like because, of course, etc. (see Wichmann 2011 for an overview). 
Since in spoken languages prosodic features are usually not documented historically, 
we refer to a young language in the visual modality, ISL, in order to address these 
questions.  
 
The field of grammaticalization is quickly expanding in sign language research (see 
Pfau & Steinbach 2012 for an overview). Yet, the emergence of narrative devices in 
interaction with prosody remains under-researched. In sign languages, prosody is 
conveyed by alignment of the rhythmic manual cues with intonational cues conveyed 
by facial expression and head movement (Nespor & Sandler 1999). Here we trace the 
grammaticalization of a particular time expression in this young language. 
 
In this study we analyze episode transitions in personal narratives produced by 15 
signers of ISL -- a sign language that is only about 90 years old. We draw on the 
apparent time hypothesis (Labov 1963), which exploits the fact that language users do 
not change their grammar significantly after their youth, allowing us to interpret the 
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language of older signers as representing the language at an early stage in the 
emergence of the language (Meir & Sandler 2008). 
 
We analyze the frequency, distribution and behavior of 102 tokens of the time 
expression, glossed as TIME-PASS (see Figure 1), in 15 life narratives. The study also 
that its function changes from a predicate signaling the unfolding of time to a temporal 
conjunction connecting discourse units. These two functions are characterized by 
distinct prosodic behavior expressed by particular manual and nonmanual features. 
TIME-PASS produced by older signers typically comprises a whole intonational phrase 
by itself, accompanied by lowered brows and head down (see Figure 1a). For younger 
signers, the duration of TIME-PASS is reduced, and it is incorporated into an 
intonational unit with other signs. In this later form, the sign is accompanied by raised 
head (see Figure 1b). 
 
These findings demonstrate that TIME-PASS is undergoing grammaticalization in ISL. 
We interpret our findings in light of spoken language studies which investigate time 
expressions and discourse markers, and show how prosodic features modify their 
discourse function (Fox 1994; Couper-Kuhlen 1996). We also compare our findings 
with a similar cyclic co-speech gesture investigated by Ladewig (2011). She found that 
speakers draw on the widely accessible metaphor ‘time is motion through space.’ Our 
results provide further support for the prominence of this metaphor in human cognition 
while also showing how signers reanalyze and expand its meaning to convey ‘motion 
through discourse.’ The study indicates that prosodic features are crucial for 
disambiguating different discourse functions of time expressions in sign language, thus 
highlighting the importance of multi-articulatory analysis. On a more general level, 
however, we aim to contribute to the discussion on the relation between cognition, 
grammaticalization and prosody. 
 

 
Selected references. Bestgen, Y., & Vonk, W. (2000). Temporal adverbials as segmentation markers 
in discourse comprehension. Journal of Memory and Language, 42(1), 74-87. | Cabeza Pereiro, C., & 
Fernandez Soneira, A. (2004). The expression of time in Spanish Sign Language (LSE). Sign 
Language & Linguistics, 7(1), pp.63-82. | Couper-Kuhlen, Elizabeth. (1996). Intonation and clause 
combining in discourse: The case of because. Pragmatics 6(3): 389–426. | Dachkovsky, S., Stamp, 
R., & Sandler, W. (accepted). Constructing complexity in a young sign language. Frontiers. |  
Fleischman, S. (1991). Discourse as space/discourse as time: Reflections on the metalanguage of 
spoken and written discourse. Journal of Pragmatics, 16(4), pp.291-306. | Fox, Barbara A. (1994). 
Contextualization, indexicality, and the distributed nature of grammar. Language Sciences 16.1: 1–37. 
| Labov, W. (1963). The social motivation of a sound change. In Word 19:3, 273-309. | Ladewig, S.H. 
(2011). Putting the cyclic gesture on a cognitive basis. CogniTextes 6. | Lehmann, C. (1995). Thoughts 
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A-L., (2018). Expressing time through space: Embodying conceptual metaphors in an L1 vs. an L2 
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(2012). Grammaticalization in sign languages. In Heine, B. & Narrog, H. (eds.). The Oxford Handbook 
of Grammaticalization. | Schiff, B. (2012). The function of narrative: Toward a narrative psychology of 
meaning. Narrative works: Issues, Investigations & Interventions, 2(1), pp.33-47. | Selvik, K.A. (2006). 
Spatial paths representing time: A cognitive analysis of temporal expressions in Norwegian Sign 
Language. UiO, PhD thesis. | Traugott, E.C. & Hopper, P.J. (2003). Grammaticalization. Cambridge 
University Press: Cambridge. | Wichmann, A. (2011). Grammaticalization and prosody. In Heine, B. & 
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Turn taking in signed conversations: The state of the art  
 
Connie de Vos  
 
Thursday, 1.34 
 
Social interaction is the primary ecological niche for languages to be used, acquired, 
and to emerge. Prior work has shown that conversation is remarkably rapid across 
typologically diverse spoken languages with most turns timed ~200ms after the prior 
(Stivers et al. 2005). When looking at the strokes – i.e. the lexically-specified 
movements of signs, turn-timing in Sign Language of the Netherlands (NGT) looks 
remarkably similar to turn-timing in spoken languages (de Vos, Torreira & Levinson 
2015). The study reported here has investigated since 2016 whether turn-timing is 
indeed a constant feature of conversation across both language modalities, and if so, 
to what extent might this might lead to convergent evolution across unrelated sign 
languages? To do so, I compare spontaneous dialogues in NGT and Kata Kolok (KK).  
 
KK is an emergent signing variety that has been used by six subsequent generations 
of native signers in a village community of Bali. Because KK emerged in isolation of 
any other sign language, it constitutes a unique sample in cross-linguistic comparisons. 
Data stem from the Kata Kolok Corpus, which covers generations III-IV of adult signers 
(de Vos 2016), and the NGT Interactive Corpus (van Zuilen, de Vos, Crasborn & 
Levinson). To allow for systematic comparisons across large samples of spontaneous 
data I have compared question-answer sequences – e.g. content and polar questions, 
and repair sequences, i.e. three-turn sequences with a problem sources turn, a repair 
initiation (huh?), and a solution. Each sequence was transcribed for gesture movement 
phases (preparation, stroke, hold, retraction) as well as prosodic cues marking 
questionhood and phrase boundaries (e.g. raised eyebrows, nods).  
 
Statistical analyses indicate that NGT and KK question-answer sequences and repair 
sequences may be strikingly similar in terms of turn-timing. In addition comparisons of 
the different generations of KK signers to age-matched NGT signers reveal no 
intergenerational differences that could indicate that KK is still evolving in terms of turn-
timing. These findings support the hypothesis that turn-timing varies minimally across 
a diverse set of spoken and sign languages supports strong linguistic universals in 
turn-timing across modalities.  
 
Prior work on spoken languages has indicated a facilitatory role for prosody in turn end 
prediction. Fenlon and colleagues have shown that such signals are indeed accessible 
to signers from different sign languages when asked to segment discourse in a foreign 
sign language. Our perception experiments asked participants to predict the ends of 
turns from spontaneous NGT dialogues. We compared 60 NGT signers to 60 
age/education/gender-matched control participants with no knowledge of any sign 
language. Building on Casillas et al (2015), our most recent results show that at least 
some prosodic signals enabling rapid turn taking (e.g. brow movements, palm up 
gestures) are universally accessible to both signers and non-signers alike.  
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As a third step, this project adopts corpus analyses to assess to what extent both 
pieces of evidence for universality may lead to convergent evolution of prosodic signals 
between two unrelated sign languages: KK and NGT. Initial analyses support both 
language-specific characteristics in the signal forms (e.g. KK signers do not adopt 
lowered eyebrows for content questions unlike NGT), as well as universal patterns in 
terms of their alignment with prosodic and syntactic boundaries. While all corpus 
coding was finalized recently, advanced multi-level statistical analyses are currently 
still ongoing to determine specific patterns. All in all, our results will be placed within 
the observed evolution of prosodic boundaries over the course of three generations of 
Al Sayyed Bedouin Sign Language users (Sandler et al. 2011). More generally, these 
findings contribute directly to our understanding of the mechanisms underlying 
grammaticalisation of gesture to sign language grammars (Janzen & Shaffer 2002). 
 
Selected references. Casillas, M., De Vos, C., Crasborn, O., & Levinson, S. C. (2015). The 
perception of stroke-to-stroke turn boundaries in signed conversation. In D. C. Noelle, R. Dale, A. S. 
Warlaumont, J. Yoshimi, T. Matlock, C. D. Jennings, & P. R. Maglio (Eds.), Proceedings of the 37th 
Annual Meeting of the Cognitive Science Society (CogSci 2015) (pp. 315-320). Austin, TX: Cognitive 
Science Society. | De Vos, C. (2016). Sampling shared sign languages. Sign Language Studies,16(2), 
204-226. doi:10.1353/sls.2016.0002. | De Vos, C., Torreira, F., & Levinson, S. C. (2015). Turn-timing 
in signed conversations: Coordinating stroke-to-stroke turn boundaries. Frontiers in Psychology, 6: 268. 
doi:10.3389/fpsyg.2015.00268. | Fenlon, J., Denmark, T., Campbell, R., and Woll, B. (2007). Seeing 
sentence boundaries. Sign Lang. Linguist. 10, 177–200. doi: 10.1075/sll.10.2.06fen | Sandler, W., Meir, 
I., Dachkovsky, S., Padden, C., & Aronoff, M. (2011). The emergence of complexity in prosody and 
syntax. Lingua, 121(13), 2014. | Stivers, T., Enfield, N. J., Brown, P., Englert, C., Hayashi, M., 
Heinemann, T.,et al. (2009). Universals and cultural variation in turn-taking in conversation. Proc. Natl. 
Acad. Sci. U.S.A. 106, 10587–10592. doi: 10.1073/pnas.0903616106 | Janzen, T., & Shaffer, B. 
(2002). Gesture as the substrate in the process of ASL grammaticization. In Richard P. Meier, Kearsy 
Cormier, and David Quinto-Pozos (Eds.), Modality and structure in signed and spoken languages, 
Cambridge: Cambridge University Press. 199-223.  
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Before or after? Adposition signs in Finnish Sign Language: Form 
and position 
 
Danny De Weerdt 
 
Thursday, 1.35 
 
Video abstract: 
 
https://youtu.be/-nnsIJX-J0s 
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What do abstract spaces represent? 
 
Paul Dudis 
 
Saturday, 16:00-16:30 
 
This paper examines issues associated with, and the conditions necessary for, 
theorizing a unified analysis of spatial representations. Spatial representations in 
signed languages are sometimes distinguished based on whether they are 
“topographic” (Poizner et al. 1987 and others). Generally, topographic space is viewed 
as reflecting, or motivated by physical structure within the world (Cormier et al. 
2015), depicting spatial relationships between objects. Non-topographic space, in 
contrast, is viewed as “abstract space” (Johnston and Schembri 2007; Janzen 2012; 
Quinto-Pozos 2014), described elsewhere as a “token” (Liddell 2003).  
 
An issue that arose during my exploration of abstract spaces concerned the 
identification of abstract spaces in attested video data: what would count as an abstract 
space? The task of identifying abstract spaces benefited from a consideration of the 
following aspects of depictions: dimensionality, viewpoint, and dynamicity, which will 
be briefly discussed in this presentation. An abstract space would show no evidence 
of three-, two-, or one-dimensional structure, or any spatial relationship between 
entities. Planar and linear depictions described in Engberg-Pedersen (1993) and 
elsewhere would not qualify as an abstract space, since points within these depictions 
would participate in a spatial relationship. Viewpoint pertains to the role of the signer’s 
body vis-à-vis the depictive space. When the signer’s vantage point is projected into 
the depiction, that depiction is viewpoint-internal (similar to character viewpoint in 
McNeill 1990), participating in spatial relationships with other components within the 
depiction. Bodily depictions of bodily actions or depictions of one’s experience via 
affective displays (both generally known as constructed action (Metzger 1995) are also 
examples of viewpoint-internal depictions. Abstract spaces are necessarily viewpoint-
external. Finally, dynamicity refers to whether conceived time (Langacker 1987) is a 
component of the depiction, as in the depiction of events. As conceived time is an 
aspect of one’s experience, abstract spaces are thus necessarily atemporal.  
 
Accordingly, something characterized as abstract could of course refer to its absolute 
lack of physical characteristics, and the spatial representation and the referent it 
represents could be characterized in this way. One attested example of an abstract 
space has an ASL signer beginning a new stretch of discourse by directing a sign 
towards space in front of him, mentioning a historical figure, and later directing another 
sign towards that space, which now clearly refers to that historical figure. There is no 
indication in this expression of any depiction of physical feature or circumstance that 
may be associated with that figure, or with human individuals in general. This is then 
taken to indicate that an abstract conception of the figure is being spatially represented. 
 
But something characterized as abstract could instead refer to the construct’s 
generality relative to its instances. Such generality is discussed in my paper as an 
outcome of schematization, a “process of extracting the commonality inherent in 
multiple experiences to arrive at a conception representing a higher level of 
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abstraction” (Langacker 2008:17). This is a key component in an unified analysis of 
spatial representations discussed in this paper. From a cognitive linguistic perspective, 
spatial representations arise through mappings, or projections, of conceptions into the 
signer’s immediate space. And these conceptions are part and parcel of “meaning 
[that] derives from embodied human experience (Langacker 2008:28). 
This perspective is similarly adopted in other cognitive linguistic approaches to iconicity 
in signed languages. Taub (2001) incorporates both specific, low-level images and 
image schemas (Johnson 1987) in her Analogue Building model. In his model of 
cognitive iconicity, S. Wilcox (2002, 2004) employs Langacker’s (1987) notion of 
conceptual archetypes. Among the image schemas/conceptual archetypes particularly 
relevant to the present analysis is one described as an “object” which figures in another 
archetype, a “scene” (Langacker 2008). My paper builds on such work to explore the 
role that the scene archetype has in three-dimensional, topographic spaces. The paper 
then argues that since the object archetype is not ontologically distinct from the scene 
archetype—both are embodied constructs—a unified analysis of spatial 
representations becomes possible, if not necessary. 
 
Selected references. Dudis, Paul G. 2017. Imagistic Structure and List Buoys. Paper presented at 
conference, The 6th Meeting of Signed and Spoken Language Linguistics, National Museum of 
Ethnology, Japan, September 22-24, 2017. | Dudis, Paul G. 2018. Abstract spaces and scenes within 
comparative maps. Paper presented at conference, The 7th Meeting of Signed and Spoken Language 
Linguistics, National Museum of Ethnology, Japan, September 28-30, 2018. | Engberg-Pedersen, 
Elisabeth. 1993. Space in Danish Sign Language: the Semantics and Morphosyntax of the Use of 
Space in a Visual Language. Hamburg: Signum Press. | Janzen, Terry. Two ways of conceptualizing 
space. In Barbara Dancygier & Eve Sweetser (eds.). Viewpoint in Language. Cambridge: Cambridge 
University Press, p. 156-174. | Johnson, Mark. 1987. The Body in the Mind. Chicago: University of 
Chicago Press. | Lakoff, George and Mark Johnson. 1980. Metaphors We Live By. Chicago and 
London: University of Chicago Press. | Langacker, Ronald W. 2008. Cognitive Grammar: A Basic 
Introduction. Oxford: Oxford University Press. | Liddell, Scott K. 2003. Grammar, gesture, and meaning 
in American Sign Language. Cambridge: Cambridge University Press. | Metzger, Melanie. 1995. 
Constructed dialogue and constructed action in American Sign Language. In Ceil Lucas (ed.), 
Sociolinguistics in Deaf Communities. Washington, DC: Gallaudet University Press, 255–271. | Poizner, 
Howard, Edward S. Klima, & Ursula Bellugi. 1987. What the Hands Reveal About the Brain. 
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Application of Depiction Coding System 
 
Paul Dudis & Miako Villanueva 
 
Thursday, 1.36 
 
Video abstract:  
 
https://www.dropbox.com/s/6mqwnsfzz9dlemj/TISLR13_DudisVillanueva.mp4?dl=0 
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Sign language avatars activate phonological and semantic 
representations: Evidence from working memory and priming 
paradigms 
 
Matthew Dye, Matt Huenerfauth & Kim Kurz 
 
Thursday, 11:30-12:00 
 
In order for comprehension to occur, any linguistic input must be received by the 
appropriate sensory system, attended to, and the relevant linguistic properties of the 
input extracted. 
 
These representations can then be used to access long-term linguistic knowledge that 
permits the decoding of meaning. Experimental paradigms allow inferences to be 
made about the nature of human language processing: order list recall studies have 
revealed how linguistic inputs are initially represented within neural systems that 
mediate language comprehension, and lexical decision studies have been employed 
to better understand how long-term knowledge is stored and accessed. This kind of 
research often selects linguistic stimuli with specific properties, to determine their 
impact upon processing and make inferences about hidden cognitive processes. Over 
the past few decades, psycholinguists studying spoken languages have used artificial 
speech synthesizers to obtain a large degree of precision over experimental stimuli, 
and there have also been attempts to create more realistic speech stimuli based upon 
modeling of the human vocal tract [1] and speech coding theory [2]. Recently, these 
efforts have been extended to the development of computer-generated audiovisual 
speech stimuli [3]. The use of sign language avatars for psycholinguistic research, if 
successful, would allow a degree of control over stimuli that is difficult to achieve with 
videos of human signers without introducing artifacts. For example, it would be 
possible to manipulate the gender or skin tone of the signer without making any 
changes to the linguistic utterance, or the experimenter could introduce movements 
that violate the biomechanical constraints imposed by the human body. Here, we 
report two experiments that sought to assess the viability of avatars for 
psycholinguistic research. In both studies, experimental results derived from stimuli 
created by a native Deaf signer of ASL were compared to the results when avatars 
modeled on the human sign stimuli were used instead (see Figure 1). In Experiment 
1, we sought to replicate a seminal study of phonological coding in working memory 
[4], and in Experiment 2, a classic semantic priming study was replicated [5]. In 
Experiment 1, deaf signers of ASL (N = 23) viewed lists of signs that each contained 
four phonologically similar or four phonologically dissimilar signs, produced by either 
an avatar or a human signer. After viewing each list, they were asked to sign back all 
of the list items in the same order that they were presented (ordered serial recall). The 
number of items recalled in correct list position (item scoring) and the number of lists 
perfectly recalled (list scoring) was recorded. Participants recalled fewer items (p < 
.01) and fewer lists (p < .01) in the avatar compared to the human condition. There 
was a trend towards poorer performance on phonologically similar lists for human 
stimuli (item: p = .056, Cohen’s d = .694; list: p = .081, Cohen’s d = .604) and for 
avatar stimuli (item: p = .073, Cohen’s d = .631; list: p =.103, Cohen’s d = .544). As 
predicted the effect sizes were smaller for avatar stimuli than for human stimuli. In 
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Experiment 2, deaf signers (N = 34) performed a lexical decision task. On each trial 
they saw a sequence of two signs and had to indicate whether the second sign was 
a real ASL sign or not. On half of the trials the second sign was a Malaysian Sign 
Language sign that was permissible but unattested in ASL. For the pairs of real ASL 
signs, the pair was semantically related on half of the trials (BASEBALL-BALL) and 
unrelated on the other half (MOUSE-CHAIR). All participants performed the task with 
both avatar and human stimuli. Analysis of response times for correct lexical decisions 
revealed no effect of semantic relationship (related vs. unrelated) or sign type (avatar 
vs. human). Accuracy data, however, revealed an effect of both semantic relationship 
(p = .027) and sign type (p = .014). 
 
Participants were less accurate when responding to avatar stimuli, and less accurate 
for semantically unrelated pairs. Importantly, these two effects did not interact. 
Overall, these studies were consistent in revealing that avatar and human stimuli are 
processed by signers in similar ways. The working memory data suggest that 
encoding of avatar stimuli into working memory was slower than for human stimuli, 
although there was some evidence that the resultant code was phonological in 
nature. The priming data revealed that while overall accuracy was lower for avatars, 
they still activated networks of semantic representations in the mental lexicon. These 
psycholinguistic data align well with findings in the human-computer interaction 
literature which suggest that deaf people prefer a slower speed of presentation for 
ASL animation than for human video [6] and have concomitantly lower 
comprehension scores [7]. While suggesting that there is a potential for the use of 
avatar stimuli in psycholinguistic research into sign language comprehension, these 
data are based upon a sample of experienced deaf signers (with varying ages of 
acquisition), and the results may not hold for hearing L2 learners of a sign language. 
 
Figure 1: Still frame of ASL sign ESCAPE produced by native Deaf signer (L) and computer-
generated avatar (R) 
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Comm 66: 182-217. | [4] Wilson, M. & K. Emmorey (1997). A visuospatial “phonological loop” in 
working memory: evidence from American Sign Language. Mem Cogn 25(3): 313-20. | [5] Bosworth, 
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Perceptual optimization of American Sign Language: Evidence from 
a lexical corpus 
 
Matt Dye, Andreas Savakis, Bruno Artacho, Aman Arora, Naomi Caselli, Erin Finton 
& Corrine Occhino 
 
Thursday, 1.37 
 
Thanks to the pioneering work of Battison 1, Siple 2, Woll 3 and others it is commonly 
understood that the production of signed languages corresponds to the visual 
perceptual abilities of those comprehending the signal. Skilled signers look at the face 
of the person signing during sign perception 4-6 and therefore handshapes and 
movement that are not located near the face must be perceived using peripheral vision. 
The encoding of visual stimuli in the periphery is “lossy” and has access to relatively 
fewer neural resources compared to central vision 7. Together these facts about the 
visual system mean that signers may be better able to detect more detail about signs 
that are produced near the face than signs produced at more peripheral locations. If, 
as early work proposed, sign languages evolve to match the perceptual abilities of 
comprehenders, signs that require fine perceptual discriminations (e.g. identifying 
marked handshapes) should be more likely to be produced on or near the face (near 
the location of the viewer’s eye gaze) whereas those that do not require such 
discriminations should be more likely to be located further away in the sign space. 
While this prediction is often cited as a property of sign lexicons, there has been no 
systematic and rigorous investigation of whether this prediction holds. Here we use a 
recently developed lexical database of ~2,500 ASL signs called ASL-LEX 8 to subject 
this prediction to an empirical test for the first time. 
 
It is important to note, however, that the evidence for this perceptually motivated 
structure is largely anecdotal and based upon the selection of exemplars that confirm 
the hypothesis without consideration of counterexamples or, more importantly, the 
distribution of sign location parameters as a function of perceptual discriminability. Two 
recent advances, however, mean that a systematic approach to addressing this 
limitation is now possible. First of all, we now have access to large lexical databases, 
such as ASL-LEX 8 and the BSL Sign Bank 9. Secondly, recent advances in computer 
vision have leveraged “deep learning” approaches to perform pose estimation on video 
and track the motion of joints over time. Here, we use OpenPose 10 to analyse wrist 
location of 2,390 signs in the ASL-LEX 2.0 database. 
 
Signs from the ASL-LEX database were sampled to the same resolution/frame rate, 
and then passed through OpenPose pose estimation software. This gave estimated 
joint locations for each frame of video. The distance between the neck and hip joints 
was used to normalize the videos to control for differences in signer framing across 
videos. Median 11 and Kalman 12 filters were applied to the data, which was then 
normalized such that the signer’s nose “joint” was uniform across all videos. This 
protocol was applied to each sign in the ASL-LEX database. ASL-LEX includes a 
phonological description of each sign. For this study, we extracted the features that 
correspond to handshape (selected fingers, flexion, spread, and thumb position), and 
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used those to classify handshapes as unmarked (B, A, S, 1, C, O, 5) or unmarked 13. 
Phonological descriptions also included major location 14 (head, body, arm, hand, and 
neutral space), and sign type 13 (symmetrical/alternating, asymmetrical two-handed, 
and one handed). 
 

 
 
We first confirmed that pose estimation accurately evaluates hand position by 
comparing the location of the wrist to the hand-tagged major locations (see Figure 1A) 
and sign types (see Figure 1B) from ASL-LEX. These analyses demonstrate the face 
validity of the approach; the wrist positions generally corresponds with the hand tagged 
locations and sign type. 
 
The effect of markedness on the distance between face and wrist was examined next. 
As shown in Figure 1C, there was a striking degree of overlap between the location of 
the dominant hand in signs containing marked and unmarked handshapes. We 
confirmed these findings by examining only signs produced in neutral space with 
symmetrical or alternating movements, as these seemed the most likely to be 
produced in variable locations (i.e., relatively more flexible locations than body 
anchored signs). Linear mixed models confirmed no differences between the average 
locations of marked and unmarked handshapes in both analyses. The results suggest 
that, contrary to received wisdom, distinctions that require visual acuity to resolve are 
not more likely to be produced near the face than other signs. More work is needed 
examining other kinds of detailed distinctions, but preliminary evidence suggests that 
the ASL lexicon may not be as sensitive to the demands of the visual system as 
previously thought. 

 
Selected references. [1] Battison R. Lexical borrowing in American Sign Language. Linstok Press. 
1978; | [2] Siple P. Sign Lang Stud. 1978; 19:95-110; | [3] Woll B. In: Kyle JG, editor. Sign and school. 
Multilingual Matters. 1987; 12-34; | [4] Agrafiotis D et al. Elec Lett. 2003; 39(24):1703-5; | [5] Emmorey 
K et al. J Deaf Stud Deaf Educ. 2009;14(2):237-43; | [6] Muir LJ, Richardson IEG. J Deaf Stud Deaf 
Educ . 2005; 10(4):390-401; | [7] Rosenholtz R. Ann Rev Vis Sci . 2016; 2:437-457; | [8] Caselli N et 
al. (2017) Behav Res Meth . 2017; 49(2):784-801; | [9] Fenlon J et al. BSL SignBank: A lexical database 
of British Sign Language (1st Ed.). UCL. 2014; | [10] Cao Z et al. IEEE Comp Vis Patt Recog. Honolulu. 
2017; | [11] Tukey JW. Exploratory data analysis. Pearson. 1977; | [12] Kalman RE. Boletin de la 
Sociedad Matematica Mexicana. 1960; 5:102-19; | [13] Battison R. Linguistic aspects of aphasia in 
deaf signers. Northeastern University; unpublished. 1979; | [14] Brentari D. A prosodic model of sign 
language phonology. MIT Press. 1998.  
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Feeling phonology: The emergence of tactile phonological patterns 
in protactile communities in the United States 
 
Terra Edwards & Diane Brentari  
 
Friday, 10:00-10:30 
 
The broad aim of this presentation is to argue that, like the visual/gestural modality, 
the tactile/proprioceptive modality can sustain phonological structure. We are asking 
this question in a historically unprecedented moment when, for the first time, a network 
of DeafBlind signers is communicating directly with one another via reciprocal, tactile 
channels, a practice known as “protactile” (PT). Over the past 10 years, PT practices 
have led to new norms and values, which have affected the way DeafBlind people 
interact and communicate (Edwards 2015), and more recently these changes have 
begun to target the sub-lexical level of sign structure. Based on the findings of a recent 
pilot study, we argue that as ASL has been adapted to PT environments, the very 
primitives used to create new signs have been replaced. These changes are no longer 
mere adaptations to American Sign Language (ASL); rather, they reflect systematic 
principles that govern what is and is not a well-formed PT sign.  
 
Unlike visual signed languages, which are produced with the two hands (and arms) of 

the signer, PT signers incorporate the hands and arms 
of Signer 1 and Signer 2; each of the four anatomical 
structures can take on an active articulatory role 
(Figure 1). The protactile language optimizes the 
tactile modality by assigning grammatical roles to 
these anatomical structures, a pattern that is 
particularly evident in the protactile equivalent of 
“classifiers”, which we are calling Proprioceptive 
Constructions (PCs). Brentari et al. (2012) argue that 
minimal pairs and phonological rules are insufficient 
criteria for deeming a phenomenon “phonological”; 

rather, emergent phonological patterns can be grasped by way of more basic 
principles, such as redundancy, componentiality, conventionalization, and well-
formedness, which organize the system slowly, eventually leading to duality of 
patterning, minimal pairs, and phonological rules. In this presentation, we argue that 
the assignation of conventional linguistic tasks to specific anatomical structures among 
protactile signers engages these principles, and therefore constitutes the emergence 
of phonological patterns. This work targets the spatial component of the lexicon, where 
classifier constructions are located. 
 
Methods: The data was collected from 11 signers in three participant groups: (1) 
DeafBlind individuals with at least one year of PT experience, or “PT DeafBlind signers” 
(3 males, 3 females, ages 32-47); (2) DeafBlind signers with no PT experience, or 
“non-PT DeafBlind signers” (1 male, 1 female, ages 50-72); and (3): Deaf, with no PT 
experience, or “non-PT Sighted signers” (1 male, 2 females, ages 22-24. We used two 
tactile stimuli including a lollipop and a jack to elicit Size and Shape Specifiers 
(SASSs). For each participant, sessions were videotaped and annotated in ELAN. 

Figure 1: The four anatomical structures 
used to produce proprioceptive 
constructions 
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Analysis: We have identified phonological functions associated with each of the four 
hands of a protactile dyad when describing events involving size and shape (Figure 1):  
 

 
 

 
INITIATE, PO, PROMPT-TO-CONTINUE, AND MC. These four sub-structures occur in a strict 
order within the proprioceptive construction. The 4-handed apparatus is “initiated” in 
two steps, first by Signer 1’s non-dominant hand (H3) and then by Signer 1’s dominant 
hand (H1). INITIATE tells Signer 2 that their active participation is required. In Figure 2a 
and 2b, Signer 1 combines INITIATE-PROMPT-TAP (H3) & INITIATE-PROMPT-PO (H3). Next, 
Signer 2 produces the “proprioceptive object”, or “PO” with her dominant hand (H2). 
Together, INITIATE and PO delimit the active tactile signing space. Next, Signer 1 
prompts Signer 2 to hold the PO in place with her non-dominant hand (H3). We call this 
“PROMPT-TO-CONTINUE”. Finally, Signer 1 produces “movement contact types”, or “MCs” 
on the PO to draw attention to different internal aspects of its structure using her 
dominant hand (H1). Together, this sequence of tasks produces what we are calling a 
“proprioceptive construction” or “PC”. Signer 2’s nondominant hand is called on 
sporadically to produce POs and is otherwise available for backchanneling (H4). H1, 
the dominant hand of Signer 1, is the most active hand having two roles—prompt and 
MC. H2, the dominant hand of Signer 2, is the next active hand. H3 and H4 are less 
active; H3, the nondominant hand of Signer 1, can be used for further prompting, and 
H4, the nondominant hand of Signer 2, is used for backchanneling.  
 
In addition, among the PT DeafBlind signers, the content of the PC is assigned to H1 
and H2 in the roles of MC and PO. The role of PO was assigned to H2 75% of the time 

(H4 25%; Figure 3). H1 is the most active 
articulator, which produces 81% of the 
MCs (16% are assigned to H3). The 
functional roles of the PC— INITIATE and 
PROMPT are assigned to H1 and H3. We 
found that PROMPT-TO-CONTINUE was 
assigned to H3 83% of the time and 15% 
of tokens were produced by H1. There 
are four types of INITIATE: 80% of 
INITIATE-TOUCH tokens were produced 

with H1, while only 20% were produced with H3; 75% of INITIATE-GRASP tokens were 
produced with H3, while 25% were produced with H1; 79% of INITIATE-PROMPT-TAP 
tokens were produced with H3, and only 21% with H1, while 85% of INITIATE-PROMPT-
PO tokens were produced with H1 and only 15 % with H3. These data suggest that 
among DeafBlind PT signers, novel linguistic tasks are being consistently assigned to 
specific anatomical structures. 
 

Figure 3: Percentage of tokens (for all superordinate categories) 
produced by each available anatomical structure.  
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Among Non-PT participants (DeafBlind and Deaf sighted), articulation was carried out 
entirely by a single signer using two-handed SASS constructions of precisely the kind 
that would be expected among Deaf, sighted American Sign Language signers. 
DeafBlind addressees who made contact with the Non-PT signer’s hands did so in a 
strictly passive capacity; they played no active role in the articulation of the PC. 
Therefore, among the non-PT signers, not even one instance of a PO was found in the 
non-PT data. In sharp contrast, in response to the same stimuli, an average of 61 POs 
were produced per protactile participant. We conclude, then, that this strategy of 
drawing on the proprioceptive sense of the listener as a way of articulating perceptible 
forms in a systematic way is specific to protactile signers.   
 
Selected references. Brentari, D., Coppola, M., Mazzoni, L., and Goldin-Meadow, S. 2012. When 
does a system become phonological? Handshape production in gesturers, signers, and homesigners. 
Natural Language and Linguistic Theory, 30(1), 1-30 | Edwards, T. 2015.  “Bridging the gap between 
DeafBlind minds: interactional and social foundations of intention attribution in the Seattle DeafBlind 
community.” Frontiers in Psychology 6:1497 
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Encoding spatial information in two sign languages: A Comparison 
of Ghanaian (GSL) and Adamorobe (AdaSL) Sign Languages 
 
Mary Edward & Pamela Perniss 
 
Friday, 15:00-15:30 
 
In the visual-spatial modality of sign languages, the encoding of information related to 
referent location, motion and action relies on the use of space, the hands and the body. 
The iconic representation possibilities thus afforded lead to a high degree of similarity 
in the expression of such spatial and event information across sign languages (Aronoff 
et al. 2003; Meier 2002). A majority of sign languages studied to date have been shown 
to use classifier predicates (or depicting verbs) and to represent event space from 
character and observer perspectives in these domains (Perniss 2012; Emmorey 2003).  
In this paper, we compare the encoding of spatial information about location, motion 
and action in two sign languages used in Ghana: Ghanaian Sign Language (GSL) and 
Adamorobe Sign Language (AdaSL). GSL is an urban sign language that has 
developed since the establishment of the first school for the deaf in 1957 (Kiyaga & 
Moores 2003), and has historical contact with American Sign Language (ASL). AdaSL 
is a rural sign language that emerged in Adamorobe village in the 18th century (Okyere 
& Addo 1994). It is used by both deaf and hearing signers in Adamorobe, and has been 
shown to exhibit typological differences in interesting ways in the spatial domain 
compared to urban sign languages like ASL. Notable typological exceptions in the 
spatial domain have been described for AdaSL, in particular the lack of entity classifiers 
and the lack of observer perspective representation (where the signer’s body is 
external to the represented event space) (Nyst 2007). GSL and AdaSL are unrelated 
sign languages, but in recent years, and since the previous research on AdaSL was 
done, there has been considerably more language contact between GSL and AdaSL. 
This has been due to education of young deaf Adamorobeans in schools for the deaf 
where GSL is used and communication with researchers who use mainly GSL. We 
seek to compare how spatial information is encoded in GSL and AdaSL given the 
language contact situation, the typological differences and the lack of research to date 
on encoding of spatial information in GSL. 
 
Signers of GSL (N=10) and signers of AdaSL (N=10) were asked to watch the Pear 
story video. The movie was divided into six vignettes (about 1 minute each) to facilitate 
retelling and to deal with memory limitations. Responses were coded in ELAN 
(Wittenburg et al. 2006) for strategies of referent representation, including classifier 
predicates, and for the use of space and the body to encode location, motion and action 
information, including event space representation from a character (the signer’s body 
is within the event space) or observer (body external to the event space) perspective, 
the use of simultaneous constructions and the use of constructed action. Coding was 
done event by event to allow direct comparison of strategies and structures for event 
encoding. This also allowed us to compare consistency in narration across signers, 
within and across languages, with respect to which events were encoded and how. 
 
We analyse similarities and differences in GSL and AdaSL in the encoding of location, 
motion and action information. Coding and analysis of the data are ongoing. A critical 
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finding that has emerged already is the use of entity classifiers to encode referent 
location and motion information from an observer perspective in AdaSL (see Figure 2), 
similar to what is found in GSL (see Figure 1). This goes against previous findings for 
AdaSL (Nyst 2007). Based on demographic information collected from signers, it is 
particularly interesting that the use of entity classifiers is observed primarily in 
uneducated AdaSL signers who say that they do not know any GSL. In contrast, the 
narratives of AdaSL signers who have been to school, where GSL is used, have not 
been observed to include entity classifiers, suggesting an awareness of their 
knowledge of the two sign languages and the differences between them. We discuss 
the possibility of an emerging entity classifier predicate system in AdaSL that is the 
result of more recent language contact between GSL and AdaSL. 
 
In addition to representing African sign languages, which are underrepresented in 
cross-linguistic investigation, our study contributes to understanding spatial encoding 
in language, in general, and the effect of language contact in unrelated sign languages. 
Furthermore, the study is an important contribution to typological investigations in sign 
languages as it presents the diversity in encoding spatial information in urban and rural 
sign languages. 
 

      
Fig. 1. GSL        Fig. 2. AdaSL 
Pear story scene: Boy and Girl ride towards each other (motion depiction with entity CL)  
 
Selected references. Aronoff, M., Meir, I., Padden, C. A., & Sandler, W. (2003). Classifier 
constructions and morphology in two sign languages. In Emmorey, K. (Ed.) Perspectives on Classifier 
Constructions in Sign Languages (pp. 53-84). Mahwah, NJ: Lawrence Erlbaum. | Emmorey, K. (Ed.). 
(2003). Perspectives on Classifier Constructions in Sign Languages. Mahwah, NJ: Lawrence Erlbaum. 
| Kiyaga, N. B., & Moores, D. F. (2003). Deafness in Sub-Saharan Africa. American annals of the 
deaf 148(1), 18-24. | Meier, R. P. (2002). Why different, why the same? Explaining effects and non-
effects of modality upon linguistic structure in sign and speech. In Meier, R.P., Cormier, K. and Quinto-
Pozos, D. (Eds.), Modality and structure in signed and spoken languages (pp. 1–25). Cambridge: 
Cambridge University Press. | Nyst, V. (2007). A Descriptive analysis of Adamorobe Sign Language 
(Ghana). Doctoral Dissertation, University of Amsterdam. Utrecht: LOT. | Okyere A. D. & Addo M. 
(1994). Deaf Culture in Ghana. In Erting, C.J., Johnson, R.C., Smith, D.L, Snider, B.D. (Ed.), The Deaf 
Way; Perspectives from the International Conference on the Deaf Culture. Washington, D.C.: Gallaudet 
University Press. | Perniss, P. (2012). Use of sign space. In Pfau, R., Steinbach, M., & Woll, B. 
(Eds.), Sign language: An international handbook (pp. 412-431). Berlin: de Gruyter Mouton. | 
Wittenburg, P., Brugman, H., Russel, A., Klassmann, A., & Sloetjes, H. (2006). ELAN: a professional 
framework for multimodality research. In Proceedings of the 5th International Conference on Language 
Resources and Evaluation (LREC 2006) (pp. 1556-1559). 
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Neural and behavioral consequences of lexical iconicity in 
American Sign Language 
 
Karen Emmorey 
 
Thursday, 17:30-18:30 
 
Iconicity (a resemblance between form and meaning) in sign languages appears to be 
much more pervasive and structured compared to spoken languages because of the 
affordances of the body and the visual modality. Currently, however, we know very 
little about how visual-manual iconicity is perceived by signers vs. non-signers or 
whether iconic signs are processed differently in the brain. My colleagues and I have 
been exploring the nature of the distribution of iconic forms in the American Sign 
Language (ASL) lexicon, how the perception of iconicity is impacted by linguistic 
knowledge and gesture experience (comparing deaf signers and hearing non-signers), 
and how the perception of iconicity changes when the sign meaning is given versus 
when it must be guessed (assessing the perceived transparency of signs). We have 
also been using Event-Related Potentials (ERPs) to investigate the possible role of 
iconicity in modulating the temporal neural dynamics of single sign processing. 
Specifically, we examined a) whether iconic signs exhibit a distinct neural signature for 
deaf fluent signers or for hearing new learners and b) whether effects of iconicity are 
found in picture-naming and picture-matching tasks, particularly when there is a 
structural alignment between the ASL sign and the picture (e.g., the ASL sign BIRD 
depicts a bird’s beak and aligns with a picture of a bird with a prominent beak, but not 
with a picture of a bird in flight). Thus far, this work indicates a) an important distinction 
between iconicity and transparency, b) linguistic knowledge reduces and changes 
sensitivity to certain types of iconicity, and c) there appears to be no “neural signature” 
that tracks with the strength iconicity during sign recognition, but sign iconicity impacts 
lexical access in picture-naming and picture-sign matching paradigms. Overall, the 
results reveal neural consequences for grounding language in the body that may only 
occur under certain circumstances (i.e., when visual features of a picture map to iconic 
features of a sign). 
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Fingers on the face: Towards an interactional typology of 
fingerspelling 
 
Ryan Fan 
 
Thursday, 1.39 
 
Fingerspelling systems are commonly analyzed as a strategy for representing written 
language in the signed modality (Brentari 2001). Previous research also distinguishes 
between one-handed and two-handed systems (Cormier et al 2008). However, little 
attention has been paid to fingerspelling systems that encode spoken language 
phonemes or that employ the head in tandem with the hands. These latter systems 
may arise from cued speech or visual phonics, but they also sometimes become a 
naturalized part of deaf signed languages, as has been described for Danish and 
Iranian Sign Language (Padden & Gunsauls 2003; Sanjabi et al. 2016). 
 
Drawing on existing descriptions of fingerspelling systems and my own data, I propose 
a typological framework for describing how a signer’s hands can interact with the head 
and torso to encode written graphemes and spoken phonemes in the signed modality. 
The results suggest possible constraints on the cross-modal representational 
capacities of each articulator. Analysis of these affordances and limits can further our 
understanding of interaction between the signed, spoken, and written modalities.  
 

Each fingerspelling system employs one or more of the following four strategies: 
(i) Hand as Graphemic, Head as Phonemic: Italian Sign Language users may only 
fingerspell the initial letter of a word while simultaneously and obligatorily (✓) mouthing 
the entire word (Jepsen et al 2015). American Sign Language users may fingerspell 
entire words, with optional (✓) mouthing (Lucas & Valli 1992). 
 
(ii) Hand and Head as 
Graphemic, (Head as 
Phonemic): Taiwan, 
Czech, Italian, and 
Hausa Sign Language 
users employ this 
strategy for some 
graphemes, and may 
optionally mouth the 
phonemes (Chen 
2007; Sanjabi et al 
2016; Jepsen et al 
2015). Figure 1. Hand 
and Head as Graphemic  
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(iii) Hand and Head as Phonemic, (Hand as Graphemic): In Egyptian and Iranian Sign 
Language, a signer combines a specified handshape with contact and movement on 
the nose, mouth, chin, neck, or chest to iconically represent the articulation of a spoken 
language phoneme (Deaf 2006; Sanjabi et al 2016). The phoneme [b] is encoded in 
Egyptian Sign Language by a flat hand tapping the lips. Some specified handshapes 
also encode corresponding graphemes, such as three fingers for the three dots of the 
letter ث in Farsi (Figure 2). As in (i) and (ii), the signer may mouth phonemes. 
 

 
(iv) Hand as Phonemic and Graphemic: Ethiopian Sign Language users encode 
graphemic consonant forms in handshape and graphemic-phonemic vowel information 
in movement (Moges 2011). Each grapheme in the Ethiopian (Ge’ez) syllabary 
consists of a base consonant and an affixed vowel grapheme. Vowels are attached at 
different heights and locations on consonants in the written modality, but signers 
consistently use the same movement to encode each spoken phonemic vowel in the 
signed modality. 
 

 
The prevalence of both Hand as Graphemic and Head as Phonemic suggests that 
each articulator plays a canonical role in the encoding of written and spoken language, 
respectively. It appears that the hand can convey phonemic information only if it 
already encodes graphemes, and the head can encode graphemes only by interacting 
with the hand. These interactions between articulators license a broader range of 
cross-modal representation, but they may still be subject to typological constraints. 
 
Selected references. Brentari, D. (Ed.). (2001). Foreign vocabulary in sign languages: A cross-
linguistic investigation of word formation. Psychology Press. | Chen, H-C. (2007). Lexical Borrowing in 
Taiwan SL (MA Thesis). UT Austin. | Cormier, K., Schembri, A., & Tyrone, M. E. (2008). One hand or 
two?: Nativisation of fingerspelling in ASL and BANZSL. Sign Language & Linguistics, 11(1), 3-44. | 
Deaf Unit. (2006). Al-Qāmūs al-‘ishārī [DVD]. Cairo: Independently published. | Jepsen, J. B., De 
Clerck, G., Lutalo-Klingi, S., & McGregor W. B. (Eds.). (2015). Sign Languages of the World: A 
Comparative Handbook. Mouton de Gruyter. | Lucas, C., & Valli, C. (1992). Language Contact in the 
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American Deaf Community. San Diego, CA: Academic Press. | Moges, R. T. (2011). Demissionization 
through SL Dictionary-Making (Diss.). CSULB. | Padden, C. A., & Gunsauls, D. C. (2003). How the 
alphabet came to be used in a sign language. Sign Language Studies, 4(1), 10-33. | Sanjabi, A., 
Behmanesh, A., Guity, A., Siyavoshi, S., Watkins, M., & Hochgesang, J. (2016). ZEI and Its 
Fingerspelling System. Sign Language Studies, 16(4), 500-534.  
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Sign language linguistics and sign language teaching: Realigning 
the two fields 
 
Jordan Fenlon 
 
Thursday, 10:00-11:00 
 
In this presentation, I discuss how the field of sign language linguistics and sign 
language teaching are currently (mis)aligned and outline possible ways forward for the 
two fields following the increase in studies involving sign language corpora. 
Traditionally, linguists have sought to describe the range of linguistic structures in sign 
languages and to establish them as authentic languages that are distinct from spoken 
languages. These descriptions have sometimes been based on small samples of 
native signers using a range of methods (e.g., judgment, elicited, or semi spontaneous 
data). From this perspective, the similarities and differences between spoken and sign 
languages have much to contribute to our theoretical understanding of the world's 
languages (e.g., understanding language universals). However, compared to spoken 
languages, our understanding of the linguistics of sign languages remain in its infancy; 
this creates a problem for sign language teachers. Faced with a lack of materials to be 
mined for teaching purposes, sign language teachers may sometimes resort to using 
findings from sign language linguistics which have not always been conducted with the 
sign language classroom in mind. This, coupled with the use of the teachers' intuitions 
regarding sign language structure, inadvertently creates a challenge for the sign 
language student. In recent years, studies which have capitalised on larger datasets 
of semi-spontaneous signing such as corpora have yielded findings which challenge 
previous findings on smaller datasets. These studies are advantageous since they 
offer usage-based evidence (as well as frequency data) which are ideal for the teaching 
of sign languages. Incorporating these findings for sign language teaching is not 
straightforward however since these findings force us to confront ideologies in the sign 
language classroom. Integrating a usage-based approach in the classroom which (in 
future) capitalises on the availability of sign language corpora indicates a 
recommended way forward for sign language teachers. 
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Linguistic convergence of International Sign 
 
Jordan Fenlon, Annelies Kusters & Adam Stone 
 
Thursday, 12:30-13:00 
 
What are the factors involved in linguistic convergence of International Sign (IS)? IS 
takes place when signers of different (sign) linguistic backgrounds come together; its 
use is variable and dependent on (1) the situational context in which it occurs and (2) 
the linguistic repertoires of its participants. However, the process by which signers 
converge on a shared variety is not well understood. This presentation aims to describe 
linguistic convergence of IS by focusing on a unique setting involving 17 deaf 
internationals living in a remote location in Denmark while participating in a 9-month 
deaf-led educational course known as Frontrunners, where IS is the language of 
instruction and socialisation. Here, we focus on both conventionalised and less 
conventionalised uses of IS: conventionalised IS is typically observed in formal settings 
(e.g., conferences or classrooms) where there is evidence of a shared lexicon; less 
conventionalised IS typically involves informal conversations between signers with 
limited experience in using conventionalised IS (but can occur in small-scale formal 
contexts such as classrooms as well). Importantly, at the beginning of the course, 
students who use unconventionalised IS do not always have extensive knowledge of 
relevant conventionalised uses. Over time, the students’ use of IS while participating 
in Frontrunners could be expected to converge with other participants. To investigate 
this hypothesis, elicited and spontaneous linguistic data as well as ethnographic 
interview and focus group data was collected at two time periods: the first week of the 
13th iteration of the Frontrunners program and towards the end of their nine-month 
stay. Additional comparable data was also collected from the 4 course instructors. By 
comparing data collected at the start and end of the Frontrunners course, we aim to 
better understand the factors that contribute to linguistic convergence of IS.  
 
This presentation will draw on the elicited data to demonstrate the degree of 
convergence at the lexical level. 7 students and all instructors were filmed responding 
to a lexical elicitation task where they reported the IS sign they would use for 116 
concepts presented to them in written English (English is also an official language of 
the course). A mixture of high frequency concepts (e.g., have, girl, hearing, why, finish) 
as well as specific concepts linked to recurring subject content of the Frontrunners 
course (e.g., education, diversity, lecture, disabled) were used. At both data points, 
students and instructors were asked to provide the sign that they would currently use 
with other Frontrunners (which could be different from signs they would use with deaf 
people in other international contexts). Our preliminary results indicate that (1) fewer 
unique variants were elicited at the end of the Frontrunners course thus indicating a 
greater degree of similarity amongst signers, (2) students appear to adopt the 
instructors’ variants for specific concepts as the number of variants they shared with 
the instructors increased over time, and (3) while the number of ASL-associated signs 
decreased over time, the overall proportion of ASL-associated signs increased slightly. 
A closer analysis of each finding reveals that the patterns of convergence at the lexical 
level are not straightforward. For example, while fewer signs from the first data 
collection session were elicited in the second data collection session, new signs were 
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elicited that were not produced by any signer in the first data collection session. In 
addition, there are cases where the instructors actively adopt previously unknown 
variants used by the students for some of the elicited concepts. These findings are 
discussed alongside corresponding interview data where students were directly asked 
to reflect on a change in their choice of a lexical variant in order to consider how 
language change may or may not reflect underlying language attitudes. For example, 
while the use of ASL-associated signs appear to be disfavoured, this attitude appears 
to be mostly towards specific lexical items that have become associated with 
overreliance on ASL; other ASL-associated signs not carrying a strong ideological 
baggage, however, continued to be used. We will also compare the results from the 
elicited data with the spontaneous and interview data to illustrate how much the two 
datasets align with one another. Differences between directly elicited and spontaneous 
use of specific concepts allow us to further explore underlying language attitudes 
towards specific signs. We conclude with a discussion of what these findings mean for 
an understanding of linguistic convergence over time in IS.  
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Handshape, movement, and geometry: Communicating shapes in 
sign languages 
 
Casey Ferrara & Donna Jo Napoli 
 
Thursday, 1.40 
 
Representing shape information is a crucial skill in sign languages; It lays the 
foundation for several common tasks in signing, including physical descriptions, use of 
topographical space, and establishing fixed reference points to convey spatial or 
temporal relationships (Vogt-Svendsen & Bergman, 2007). Rendering shape is also 
essential to classifier predicates, such as size-and-shape specifiers which use a 
specified handshape and movement to trace the dimensions of an entity in signing 
space. Moreover, shape-based descriptions are the origin of many lexical items and 
may form the foundation for coining new lexical items (Wilcox, 2000). Despite this, little 
is known about whether the way shapes are signed arises out of linguistic conventions, 
geometric principles, biomechanical constraints, or some combination of the three.  
 
Our work on the interaction of shape and iconic movement began by asking whether 
geometric properties of a shape predict whether it is signed using one moving hand or 
two. When looking at current frameworks used in ASL teaching curricula, it certainly 
appears so. For example, some texts label shapes as either symmetrical (traced with 

two hands), asymmetrical, or linear (both traced with one 
hand), as in Fig. 1 (Smith, Lentz, & Mikos, 2008; printed here 
with permission). Although it appears that the use of these 
labels is not coherent with their mathematical definitions (e.g., 
almost all of the shapes in Fig. 1 are, in fact, bilaterally 
symmetrical), these materials do seem to be grouping shapes 
based on mathematical concepts. To determine what 
geometric properties may actually be determining these 
distinctions, Study 1 surveyed 17 deaf signers asking how 

they would sign each of 49 shapes, including both “standard” shapes (e.g. circles, 
rectangles) and “novel” shapes (that would be unfamiliar to the signer). A logistic 
regression revealed the strongest predictors of one-handed vs two-handed production 
were whether the shape has any curved edges (predicting one hand) and whether the 
shape is symmetrical across the Y-axis (predicting two hands).  We then ran a second 
preliminary analysis to see if signs for which the movement path is iconic of the entity’s 
shape would reveal the same predictors (Study 2). Sampling across four ASL 
dictionaries (aslpro.com, handspeak.com, signingsavvy.com, and spreadthesign.com) 
yielded a set of 137 distinct signs of this type, which upon analysis revealed the same 
predictors (Studies 1 and 2 are reported in Ferrara & Napoli, in press) establishing 
evidence for what we call the Lexical Drawing Principle. The redundancy of having 
two methods for drawing shapes enhances comprehensibility and resolves ambiguity 
just as grammatical redundancy in spoken languages does (Wit & Gillette, 1999). For 
example, it may be typical to reduce and round the corners of a rectangle when rapidly 
signing, making it confusable with an oval if not for the use of two moving hands– which 
disambiguates the two. The existence of two methods, then, is an example of the 

Figure1: Shape categories from Signing 
Naturally textbook 

asymmetrical 

Basic Shapes 

symmetrical linear 

(circles too) 
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principle of Contrast Preservation (Łubowicz, 2003) and it is critical that we find it in 
sign languages, since it should appear in all natural languages.  
 
Study 1 and 2 established a connection between shape of movement path and how 
many moving hands are likely to be used, and, significantly, the shape of all movement 
paths in the study were necessarily iconic of the shape of the entity they were 
conveying. That iconic movement paths and hands (in this case, number of hands) 
have a relationship, considered alongside importance of iconicity in sign language 
grammars, led us to next explore the possibility of a relationship between path and 
handshape where one or both are iconic. One way in which handshape may be iconic 
is assuming the shape of a drawing tool, with one or more points. Several have pointed 
out handshapes that draw perimeters of a shape (Collins-Ahlgren, 1990; Corazza, 
1990), where the tips of the selected fingers are, in our terms, drawing tools. The data 
from our initial shapes survey revealed a wide array of these drawing-tool handshapes 
signers employed when tracing (in addition to the standard 1-handshape). From these 
data, three initial categories of drawing tools emerged: (1) “point-tip”, which included 
the 1, i, and flat-O handshapes, which are used as a point to draw lines, (2) “thick-tip”, 
which included B and flat-B handshapes, where the digits form a line, that is used to 
draw edges, and (3) “multiple-articulator”, which included baby-C and C handshapes, 
where the thumb and the finger(s) act as separate drawing tools. When we look again 
at the relationship between path and one versus two hands (Ferrara & Napoli, in press), 
now with these categories in mind, the correlation proves to be the strongest when an 
individual uses a point-tip handshape. To explore the role of handshape further, Study 
3 looked at 16 lexical items in which the movement path draws the shape of the 
signified object across 34 sign languages (using entries from spreadthesign.com). The 
use of handshapes here falls into two categories (where the multiple-articulator 
handshapes are no longer a cohesive group). (1) The edge-drawing group contains 
the 1, i, H, baby-C, 4, V, and 1-I handshapes. These form a natural phonological class 
in that only some of the fingers are selected. Here the tips of the selected fingers draw 
edges. (2) The surface-drawing group contains the 5, claw, C, O, and various B 
handshapes, also forming a natural phonological class in that all five digits are 
selected. Here the entire handshape is a surface drawing a three-dimensional object.  
 
From the shape drawing data (Study 1) and the cross-linguistic lexical analysis (Study 
3) we have arrived at three generalizations. (1) The Dimension Principle: If path 
movement is iconic in that it draws (part of) the signified object, then edge-drawing 
handshapes should be used for two-dimensional objects, whereas surface-drawing 
handshapes should be used for three-dimensional objects. This was shown in Study 3 
to apply cross-linguistically. (2) The predictors of one versus two-handed drawing 
found in Study 1 and 2 pertain cross-linguistically, and hold more strongly with signs 
that use edge-drawing handshapes than with signs that use surface-drawing 
handshapes. (3) In arriving at the above generalizations, it was necessary to recognize 
that handshapes that draw (part of) the signified object of a sign fall into two types, 
edge-drawing and surface-drawing. These three findings show that there are 
sublexical correlations between handshape and path movement when we allow 
ourselves to consider iconicity with respect to phonological parameters.         
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Regulating turn-taking with pointing actions in Norwegian Sign 
Language conversation 
 
Lindsay Ferrara 
 
Saturday, 15:00-15:30 
 
Interlocutors participating in conversation collaborate with each other to coordinate 
their actions and talk. Research on spoken language conversations has shown that 
speakers can use interactionally-driven bodily gestures to regulate their interaction, in 
addition to speech. These gestures, which minimally take the form of the fingers(s) or 
palm(s) being oriented towards an interlocutor, are used for a variety of discourse 
functions. Four main functions relate to the delivery of information, citing previous 
contributions, seeking responses, and managing turns (see Bavelas et al., 1992, 1994; 
and also Mondada, 2007). These types of interactive gestures enable speakers to 
index aspects of the discourse itself and contribute to the coordination of the emerging 
conversation.  
 
In the current study, pointing actions which serve interactive functions are examined in 
signed language conversations. Studies of pointing in signed languages have largely 
focused on referential functions, as signers frequently point to reference themselves 
and others, as well as visible and invisible referents (e.g., Meier, 1990; Liddell, 2003; 
Barberà & Zwets, 2013; Johnston, 2013; Cormier Schembri, & Woll, 2013). However, 
the potential interactive functions of pointing actions have received less focus (but are 
acknowledged in e.g., Baker, 1977; van Herreweghe 2002). To address this research 
gap, all finger-pointing actions observed in a corpus of more than three hours of 
Norwegian Sign Language multiparty conversations (between two and five 
participants) were identified. Over 400 tokens of pointing actions serving interactive 
functions were then re-visited and examined for their contribution to turn-taking. 
Preliminary work on these tokens suggests that Norwegian signers use pointing not 
only to give and take turns, but also to help keep track of the current signer. 
 
An example of such pointing actions is presented in Figure 1 (and is glossed as POINT-
INT). Signer C has been talking about the social pressures around using signed 
language. He sees that Signer A wants to comment (signaled through Signer A’s 
repetition of the sign BUT). To help facilitate a turn shift, Signer C points to Signer A. In 
this way, he tells Signer B that she must shift her attention from him to Signer A. Once 
Signer A receives both Signer B and C’s gaze, Signer A begins his comment (not 
illustrated in the Figure). 
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Figure 1. A pointing action used to direct a participant’s attention to the new current signer (Ferrara & 
Bø, 2015, P-BO1_V.mp4, 0:15:21.8). 
 
A micro-analysis of these types of points and other concurrent indexical actions such 
as eye gaze reveal how signers coordinate turn-taking in signed language interactions 
by actively directing each other’s visual attention. These types of pointing actions 
highlight the indexical nature of turn-taking in signed language and are one strategy 
signers use to mutually orientate to each other and coordinate conversation. 
 
Selected references. Baker, Charlotte. (1977). Regulators and turn-taking in American Sign Language 
discourse. In Lynn A Friedman (Ed.), On the other hand: New perspectives on American Sign Language 
(pp. 215-236). New York: Academic Press. | Barberà, Gemma, & Zwets, Martine. (2013). Pointing and 
reference in sign language and spoken language: Anchoring vs. identifying. Sign Language Studies, 
13(4), 491-515. | Bavelas, Janet B, Chovil, Nicole, Lawrie, Douglas A, & Wade, Allan. (1992). 
Interactive gestures. Discourse Processes, 15, 469-489. | Bavelas, Janet B, Chovil, Nicole, Coates, 
Linda, & Roe, Lori. (1994). Gestures specialized for discourse. Personality and Social Psychology 
Bulletin, 21(4), 394-405. | Cormier, Kearsy, Schembri, Adam, & Woll, Bencie. (2013). Pronouns and 
pointing in sign languages. Lingua, 137, 230-247. doi:http://dx.doi.org/10.1016/j.lingua.2013.09.010 | 
Ferrara, Lindsay, & Bø, Vibeke. (2015). Norsk tegnspråk pilot korpus [A pilot corpus of Norwegian 
Sign Language] [Video dataset]. Trondheim, Norway: NTNU. | Johnston, Trevor. (2013). Formational 
and functional characteristics of pointing signs in a corpus of Auslan (Australian sign language): Are the 
data sufficient to posit a grammatical class of 'pronouns' in Auslan? Corpus Linguistics and Linguistic 
Theory, 9(1), 109-159. | Liddell, Scott K. (2003). Grammar, gesture, and meaning in American Sign 
Language. New York: Cambridge University Press. | Meier, Richard. (1990). Person deixis in American 
Sign Language. In Susan Fischer & Patricia Siple (Eds.), Theoretical issues in sign language research 
(Vol. I, Linguistics, pp. 175-190). Chicago: University of Chicago Press. | Mondada, Lorenza. (2007). 
Multimodal resources for turn-taking: pointing and the emergence of possible next speakers. Discourse 
Studies, 9(2), 194-225. doi:10.1177/1461445607075346 | van Herreweghe, Mieke. (2002). Turn-taking 
mechanisms and active participation in meetings with deaf and hearing participants in Flanders. In Ceil 
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Washington D.C.: Gallaudet University Press. 
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Regularities in a corpus of spontaneous sign language writing, and 
a comparison to writing systems 
 
Michael Filhol 
 
Thursday, 1.41 
 
The long-term motivation here is to equip Sign Language (SL) with software and foster 
implementation as available tools for SL are paradoxically limited in such digital times. 
A particular goal is to enable manipulating signed contents in the way that every day 
software allows to process written text, in other words an editable and human-friendly 
representation to allow for actions like copy-pasting, searching, etc. This issue is 
functionally and conceptually linked to that of writing, which leads us to first study 
existing writing systems in use for vocal languages, and the proposals designed for 
SLs. We present the distinction between logography and phonography, and show how 
they mix in existing vocal language scripts. We also review the proposed systems for 
SL writing or typing, including the major SignWriting (Sutton, 2014) and HamNoSys 
(Hanke, 2004) but several lesser ones too, exhibiting their properties and comparing 
them with the former, on scales of linearity and iconicity for example. 
 
Then, we present other encountered, more spontaneous uses of pen and paper aimed 
at SL representation by its users. Aside from designed systems, many SL users put 
their language in writing, e.g. for preparing a signed discourse or taking notes of one 
without the support of a second or dominant (“foreign”) language. They take the form 
of 2D diagrams, involving mostly graphics with controlled relative positions and links 
depicted with lines and arrows. Unfortunately, these are all local or personal 
productions, usually intended for short-term use and discarded afterwards. Yet after 
looking at the few shared with us, we came to observe much more consistency and 
expressiveness than what even their own authors seemed willing to grant them. We 
hypothesise that many patterns can be found in these diagrams, and formalised. 
 
To test the hypothesis, we have built a corpus of such diagrams, aligned with their 
signed equivalents, including various discourse genres and lengths, signer profiles and 
elicitation sources. In this submission, we summarise the methodology used to collect 
the corpus, and the resulting data. Figure 1 shows an example of a page representing 
a 30 second long utterance in SL. 
 
Consistent patterns emerge in the associations made between a graphical form and a 
meaning (or interpretation), both across diagrams of the same person and across 
signers for the same feature. These include colour changes (when available) or 
separation bars for a focused event in a set up context, the projection of spatial 
constructs on the 2d plane, equal signs (‘=’), anaphoric reuse, and more. We explain 
these recurrent features, giving examples for each, and compare the general 
properties observed in the diagrams to those of writing systems and representations 
of SL. For example, the unbalanced mix of logography and phonography present in all 
written language scripts is observable here too, which is contrary to every SL writing 
system put forward so far. On the other hand many of those SL propositions are iconic 
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of what they encode, which is overwhelmingly true in diagrams too, and mostly contrary 
to written language scripts. 
 
We propose that such regularities should not be ignored if so spontaneously produced 
by native and professional speakers of the language. They should instead inspire the 
design of writing systems and scripts integrated to future SL-enabling software. We 
conclude the presentation by showing a proposition implementing this 
recommendation, and in what way it would easily be integrated to editing software. 
 

 
Figure 1: Diagram page capturing 30 s of SL 

 
Selected references. D. A. Grushkin (2017). Writing signed languages: What for? what form? 
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F. Guardezi, and Sueli Fernandes (2014). Sign language acquisition – technology for a writing system. 
In 47th Hawaii International Conference on System Science. | T. Hanke (2004). Hamnosys – 
representing sign language data in language resources and language processing contexts. In O. Streiter 
& C. Vettori, editor, Fourth International Conference on Language Resources and Evaluation. 
Representation and Processing of Sign Languages Workshop, pages 1–6. European Language 
Resources Association (ELRA). | M. Kato (2008). A study of notation and sign writing systems for the 
deaf. Intercultural Communication Studies, 17(4):97–114. | A. L. McCarty (2004). Notation systems for 
reading and writing sign language. The Analysis of Verbal Behavior, 20:129–134. | V. Sutton (2014). 
Lessons in SignWriting. The SignWriting Press, 4th edition. ISBN 978-0-914336-55-6. 
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The role of early sign language exposure and deafness on visual 
orienting and disengagement  
 
Allison Fitch & Sudha Arunachalam 
 
Thursday, 1.42 
 
There are many attested cases of deaf individuals demonstrating superior visual 
abilities relative to hearing individuals. One such case is that of spatial orienting and 
disengagement—deaf participants are quicker to make eye movements toward 
peripheral stimuli than hearing participants [1, 2]. Although several researchers have 
hypothesized that this advantage might be due to early sign language exposure, 
findings suggest that it is deafness, and not language that promotes quick eye 
movements [2]. However, these findings assess only top-down attentional orienting, in 
which stimuli are voluntarily and selectively attended to [3]. Bottom-up attentional 
orienting, on the other hand, is an involuntary process in which attention is 
automatically captured by the stimulus. Visual language exposure provides an 
environment rich in bottom-up cues including visual attention-getting (e.g. waving) and 
signing in the visual field. Accessing this linguistic environment early may “train” the 
underlying visual attention system that supports spatial orienting as it develops. To test 
this, we conducted a bottom-up orienting task (Gap-Overlap Paradigm; adapted from 
[4]) to determine the role of early sign experience and deafness on spatial orienting 
and disengagement.  
 
Thirty-two adults (of a planned 48) from three groups participated: Deaf native ASL 
signers (DN, n = 16), Deaf signers who were late acquirers of ASL (DL, n = 7), and 
hearing non-signers (n = 9). Orienting and disengagement were measured by 
comparing saccadic reaction times (SRT) to peripheral stimuli in trials that did and did 
not require disengagement from a central stimulus. Participants sat ~55cm from a 
freestanding eye-tracker and free-viewed a series of 240 trials. Each trial began with a 
fixation cross at the center of the screen, and was replaced by a central stimulus, 
followed by a peripheral stimulus on the left or right of the screen 500 to 1500 ms later. 
In Shift trials, the central stimulus disappeared 200 ms prior to the onset of the 
peripheral stimulus. Disengage trials were the same, except the central stimulus 
remained in the center of the screen throughout the duration of the trial. Participants 
thus needed to disengage their attention from the central stimulus before orienting to 
the peripheral stimulus. Stimuli were 120 color photographs (200x200 pixels) of people 
or common objects.  
 
In-line with prior research, participants were slower to orient to the peripheral stimulus 
on Disengage, relative to Shift trials, F(1,29) = 21.9, p < .001. Group-level differences 
did not reach statistical significance, F(2,29) = 2.34, p = .114. Additionally, there were 
no interactions between group and trial type. However, planned comparisons 
demonstrated that DN signers were marginally faster than DL signers at both Shift 
[t(7.34) = -1.94, p = .09] and Disengage [t(10.51) = -1.98, p = .07] trials. DN signers 
were statistically indistinguishable from the hearing non-signers on both trial types 
(Shift: p = .53, Disengage: p = .50). For the Deaf participants, age of ASL acquisition 
was related to Shift SRT (r = .523, p = .01), but not Disengage SRT (r = .313, p = .15).  
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Taken together, preliminary findings suggest that early acquisition of language in 
general, and not the modality of that language promotes orienting in a bottom-up 
attention task. This differs from the literature on top-down attention, in which deaf 
individuals are faster than hearing regardless of language experience. The exact role 
early language acquisition plays in gaze shifting remains to be tested. However, we 
suggest that early language acquisition may be a proxy for experience in high-quality 
joint attention interactions, which is reduced for DL signers [5]. Regardless of modality, 
joint attention is rich in gaze cues, which are bottom-up and involuntarily capture 
attention [6]. This early experience with bottom-up cues may be sufficient to “train” the 
underlying visual attention mechanisms that promote orienting. These findings add to 
an ever-growing body of work underscoring the importance of early language 
acquisition for deaf children, demonstrating its effect on a low-level visual attention 
mechanism.  
 
Figure 1. Schematic of trials (adapted from Fischer et al., 2016) 
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Metalinguistic awareness in sign language: A study on mouth 
actions 
 
Sabina Fontana & Claudio Ferrara 
 
Saturday, 11:30-12:00 
 
In recent years much research has contributed to the description of Sign language 
structure, its acquisition and learning. Although metalinguistic awareness (MLA) is very 
much discussed in Sign language research (Morgan G., 2006; Rathmann et al., 2007; 
Kaul et al., 2014; Rinaldi et al., 2016; Sze, Tang, 2016), factors such as perception and 
usage are rarely taken into account. In highly standardized spoken languages, 
metalinguistic awareness means to have an explicit knowledge about the structural 
features of a certain language and to have a degree of awareness of the linguistic 
aspects of a language (Pinto & Candilera 2000; El Euch & Huot 2015). Generally, MLA 
is said to be strongly interconnected to literacy or to the presence of writing systems. 
Can be said the same for sign languages? To what degree are signers aware of their 
sign language structures? Deaf children do not happen to acquire/learn sign language 
very often through institutional teaching and they do not really have the opportunity of 
thinking about their language as hearing children do. MLA of sign language can be 
influenced by grammatical categories drawn from spoken languages giving the fact 
that deaf children are educated to spoken language literacy. Sign language 
communities are experiencing a paradox: on the one hand Deaf signers access sign 
language at different ages depending on their family background school and education. 
On the other hand, the community have developped grammars, vocabularies and 
descriptions of what they think is their own sign language, showing a certain degree of 
MLA even in absence of a shared writing system. However, some non manual 
components of sign language such as mouth actions seem to be quite controversial in 
their role and this is proved by the fact that they are not systematically included in sign 
language teaching as other features do.  
 
Starting from a conceptual framework for studying metalinguistic awareness (Fontana, 
2016), the aim of the present paper is to explore the degree of MLA of mouth actions 
in adult signers. Mouth actions include all the phenomena involving the use of the 
mouth in conjunction with manual signing (Boyes Braem and Sutton-Spence, 2001). 
Such conceptual framework is based on the following factors: 1) the nature of language 
transmission 2) the presence of a form which allows a later analysis (a video versus a 
written form) 3) the status and official recognition of the language 4) the development 
of a norm. A total sample of twenty participants was recruited, composed of early 
signers with a different age range (20-40 and 40-80). They watched two different 
versions of three video recording where a deaf sign language lecturer uses different 
registers of sign language in three communicative events and specifically: a Sign 
language teaching setting; a storytelling; a video to inform about an event. The videos 
have been designed for the purpose of eliciting the threshold of acceptable linguistic 
behavior in the usage of mouth actions and to enhance metalinguistic analysis. 
Participants were asked to fill a comprehension test which verified their understanding 
of the video and to answer some questions concerning the signing style of the lecturer. 
Data show that the threshold of acceptable linguistic behavior is different in the two 
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groups and a different status of mouth actions is connected to the perception of the 
language status and the formality/informality of the communicative event, which is 
strongly influenced by the age variable. Results highlights that people without any 
formal training on sign language structure, display epilinguistic awareness based on 
an appropriateness criteria developed through usage (Ducard, 2015) rather than MLA 
and that are able to judge the acceptability/ inacceptability of certain structure with or 
without mouth actions. Since MLA seems to be shaped by different sociolinguistic 
factors, in order to develop any sign language assessment we need to take into 
account such factors and to develop a dynamic concept of awareness. 
 
Selected references. El Euch S., Huot A. (2015), Strategies to develop metalinguistic awareness in 
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in La semantique et ses interfaces, ed. A. Rabatel, A. Ferrara-Léturgie, A. Léturgie, Limoges, Editions 
Lambert-Lucas. | Fontana S., (2016), “Metalinguistic Awareness in sign language: epistemological 
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University Press, pp. 314-343. | Pinto M.A., Candilera G. (2000) La valutazione del primo sviluppo 
metalinguistico. Il Tam 1: Test di abilità metalinguistiche n°1: 4-6 anni. Manuale di Istruzioni, Roma, 
FrancoAngeli | Rinaldi P., Bertocchini G., Pinto M.A., (2016) “Metasemantic abilities in spoken 
language in deaf and hearing bilinguals: an exploratory study in Pinto M.A., Rinaldi P., «Metalinguistic 
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Towards a user-friendly tool for automated sign annotation: 
Identification and annotation of time slots and number of hands 
 
Manolis Fragkiadakis & Victoria A. S. Nyst 
 
Thursday, 1.43 
 
I. INTRODUCTION 

 
This study is part of a project aiming at the creation of a tool to automatize part of the 
annotation process of sign language data. This poster presents the framework for that 
tool, and the implementation of two functionalities: the detection of 1) signing vs. non-
signing, and 2) the number of hands involved. 
 
Recent developments in the field of sign language recognition illustrate the advantages 
of machine and deep learning for tasks related to recognition and classification [1]–[3]. 
Nevertheless, current approaches are restricted in various ways, limiting their 
applicability in current sign language research. Thus, training such networks requires 
vast amount of data as well as adequate computational power. Furthermore, they do 
not generalize well in other sign languages. 
 
Additionally, current approaches in sign language automatic annotation need manual 
annotation of the hands and body joints for the training of the recognizer models [4], 
[5]. Moreover, the application of color and motion detection algorithms [6] as feature 
extraction methods can be susceptible to errors and possibly skin color bias. Finally, 
several hand tracking models only work on a particular type of recordings, e.g. a signer 
wearing gloves, or recordings made with Microsoft’s Kinect [3]. As a result, these 
models are not usable for the majority of the existing sign language corpora.  
 
OpenPose [7] is the state-of-the-art framework when it comes to accurately detecting 
human body and hands key-points and, thus, has been used in this study. Trained in 
over 100K images of various person instances reduces significantly the skin color bias. 
The system developed in this study receives as inputs the various positions of the arms 
and the head extracted by the pose estimation framework for 7 consecutive frames.  
Subsequently, it predicts, firstly whether the person is signing and secondly, whether 
the signing sequence is one- or two-handed. The output is then imported in ELAN [8][9] 
where empty time slots are automatically generated for glossing. 
 
The combination of the pre-trained pose estimation framework as well as the machine 
and deep learning architectures provides a robust approach to handedness 
classification. Current model can be used in any corpus independently of its quality 
and length. 
 
II. METHODOLOGY 
 
For the identification of signing time slots a dataset of 7800 frames (352 by 288 pixels) 
has been compiled from the Malian Sign Language corpus [10]. The apparent noise 
and the low quality of the videos pose an additional challenge on the recognition and 



TISLR 13 Hamburg 177 

classification task. Using this dataset various machine learning classifiers (SVM, 
Random Forest, XGBoost) have been tested. 
 
Regarding the handedness parameter, using the signing time slot predictor in the 
previous step, 294 videos have been extracted and labeled as one- or two-handed 
sequences. Using a sliding window technique, 7 consecutive frames have been 
obtained from each video sequence resulting in a training set of 1094 frames and a 
test set of 200 frames. Performance was measured using the metric of Area Under the 
Receiver Operating Characteristics (AUROC). 
 
III. RESULTS 
 
An XGBoost classifier showed the highest AUC score (0.92) when it comes to 
accurately predicting whether a person is signing or not.  
 
Subsequently, an LSTM layer with 256 cells (activation:”Relu” and dropout rate:  0.2), 
followed by two Dense layers of 7 and 1 neuron respectively, has been trained for 64 
epochs to recognize the handedness parameter of the signing sequence presented in 
each video example resulting in 0.89 AUC. 
 
By employing the PyMpi python library [11], the predictions are parsed into annotations 
directly to ELAN using a sliding window technique. 
 
However, one downside regarding our methodology is that since we are utilizing only 
a number of extracted features from the videos (namely hands and head positions) it 
is not possible to account for particular sign identification. Nevertheless, when the 
handedness parameter is drastically changed from one sequence to another, the tools 
are able to distinguish the different sign boundaries.  
 
IV. CONCLUSIONS 
 
In this study, the use of a machine learning classifier (namely XGBoost) and an LSTM 
network for automatic annotation of one- and two-handed signing sequences has been 
investigated. This research provides the framework for a new tool to annotate sign 
language corpora. This tool is developed such that it maximally user-friendly, lifting 
current limitations on automated sign identification, including quality, physical features 
of the signers, and the sign language presented. Ongoing research is geared towards 
adding to the tool the automated detection of handshape, movement and location. 
 
Selected references. [1] R. A. A. R. Agha, M. N. Sefer, and P. Fattah, “A Comprehensive Study on 
Sign Languages Recognition Systems Using (SVM, KNN, CNN and ANN)” in Proceedings of the First 
International Conference on Data Science, E-learning and Information Systems, New York, NY, USA, 
2018, pp. 28:1–28:6. | [2] S. Masood, A. Srivastava, H. C. Thuwal, and M. Ahmad, “Real-Time Sign 
Language Gesture (Word) Recognition from Video Sequences Using CNN and RNN” in Intelligent 
Engineering Informatics, vol. 695, V. Bhateja, C. A. Coello Coello, S. C. Satapathy, and P. K. Pattnaik, 
Eds. Singapore: Springer Singapore, 2018, pp. 623–632. | [3] L. Pigou, S. Dieleman, P.-J. 
Kindermans, and B. Schrauwen, “Sign Language Recognition Using Convolutional Neural Networks” 
in Computer Vision - ECCV 2014 Workshops, 2015, pp. 572–578. | [4] P. Dreuw and H. Ney, “Towards 
automatic sign language annotation for the elan tool” presented at the LREC Workshop: Representation 
and Processing of Sign Languages, Marrakech, Morocco, 2008, pp. 50-53 | [5] K. Aitpayev, S. Islam, 
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and A. Imashev, “Semi-automatic annotation tool for sign languages” in 2016 IEEE 10th International 
Conference on Application of Information and Communication Technologies (AICT), Baku, Azerbaijan, 
2016, pp. 1–4. | [6] N. Kumar, “Motion trajectory based human face and hands tracking for sign 
language recognition” in 2017 4th IEEE Uttar Pradesh Section International Conference on Electrical, 
Computer and Electronics (UPCON), Mathura, 2017, pp. 211–216. | [7] Z. Cao, T. Simon, S.-E. Wei, 
and Y. Sheikh, “Realtime Multi-person 2D Pose Estimation Using Part Affinity Fields” in 2017 IEEE 
Conference on Computer Vision and Pattern Recognition (CVPR), Honolulu, HI, 2017, pp. 1302–1310. 
| [8] ELAN. Nijmegen, the Netherlands: Max Planck Institute for Psycholinguistics, The Language 
Archive. | [9] H. Sloetjes and P. Wittenburg, “Annotation by category - ELAN and ISO DCR” presented 
at the 6th international Conference on Language Resources and Evaluation (LREC), 2008, p. 5. | [10] 
V. A. S. Nyst, M. M. Magassouba, and K. Sylla, “Un Corpus de reference de la Langue des Signes 
Malienne II. A digital, annotated video corpus of local sign language use in the Dogon area of Mali,” 
2012. | [11] M. Lubbers and F. Torreira, A python module for processing ELAN and Praat annotation 
files: dopefishh/pympi. 2013. 
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Implicit causality and thematic roles in ASL: A norming study of 239 
implicit causality verbs  
 
Anne Therese Frederiksen & Rachel I. Mayberry 
 
Thursday, 1.44 
 
Background. Cross-linguistic research has shown that verb semantics, including 
thematic roles, predicts implicit causality (IC) bias, with stimulus-experiencer (SE) 
verbs eliciting NP1-biases (e.g. Lisa inspires Tony, because she is a gifted artist), 
experiencer-stimulus (ES) verbs eliciting NP2-biases (e.g. Lisa likes Tony, because he 
is a gifted artist), etc. (Rudolph & Försterling, 1997; Ferstl et al, 2011, Hartshorne & 
Snedeker, 2012). However, SE verbs are assumed not to exist in sign languages (Kegl, 
1990; Meir et al, 2007; Oomen 2017), either because they are used as one-place 
predicates (Edge & Herrmann, 1977), or because they are interpreted as ES verbs 
(Winston, 2013). This begs the question of how IC biases in sign languages are 
distributed, as the strongest and most consistent subject-biases in documented spoken 
languages are found in SE verbs (Goikoetxea et al., 2008; Ferstl et al., 2011). A lack 
of SE verbs would imply a different relationship between thematic roles and biases, or 
a different distribution of IC verbs in signed compared to spoken languages.  
 
Present Study. As the first of its kind, the present paper provides norming results for 
IC biases in a large number of American Sign Language (ASL) verbs. We used a 
sentence completion paradigm to test verb biases. After using a small-scale 
acceptability study to determine a large number of verbs that can be used as transitives 
in ASL, we asked eight Deaf native signers to complete sentence fragments (N=239) 
of the type ‘NP V NP WHY?’, ‘NP V NP, because ...’. Subsequently, their responses 
were coded by a native signer for whether the subject or object from the fragment was 
re-mentioned as the subject in their continuation. A second coder independently coded 
50% of the data (inter-coder agreement was Kappa = 0.916). 213 verbs remained after 
exclusion of 26 verbs for eliciting subject/object reference in less than half the trials. 
 
Results. We calculated a bias score for each verb by dividing the number of object 
continuations by the total number of subject plus object continuations. 41% verbs 
(N=88) were biased towards the subject, 54% towards the object (N=116), and four 
percent of the verbs  (N=9) towards neither subject nor object (Figure 1). Next, we 
identified the verbs (N=39) whose translation equivalents have generally been 
categorized as SE verbs in spoken languages (e.g. frustrate, embarrass, disappoint), 
and analyzed how thematic roles were lexicalized in these verbs in our sample (see 
Example 1). This analysis revealed that although half of these verbs (N=20) had SE 
structure in the majority of the signers’ productions, nearly a third of the verbs (N=12) 
were used with ES structure instead. Looking at how thematic roles correlated with 
verb bias, we found that the majority of verbs with ES structure were object-biased 
(9/12), and the majority of SE verbs were subject-biased (14/20). Thus, because many 
verbs that have SE structure in spoken languages have ES structure in ASL, SE verbs 
appear to be more infrequent in ASL. However, just like in spoken languages, thematic 
role predicts the direction of the implicit causality bias in ASL  
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Conclusion. The present study provides norming results for implicit causality biases 
in 239 ASL verbs. These results form the basis for future psycholinguistic studies of 
ASL. We show that there is a relatively low occurrence of IC verbs with subject-bias in 
ASL, compared to those with object-bias in our norming data, something that 
researchers should take into account in designing experimental studies in ASL. We 
further show that thematic role predicts IC bias in (at least one) signed language as 
well as spoken language, suggesting that this principle is universal across not only 
language (Hartshorne et al., 2013) but also modality. Our results do not support 
previous claims that the stimulus-experiencer category does not exist in ASL; rather, 
many potential SE verbs are in fact accepted as transitives, but vary in whether they 
are interpreted as SE or ES verbs. 
 

 
Figure 1. Histogram of object bias in the verbs 
 
1)  #DANA ANNOY #JADE WHY? #JADE ALWAYS COMPLAIN. ANNOY 
     ‘Dana is annoyed with Jade, because Jade always complains. [Dana is]  annoyed’ 
 
Selected references. Edge, V., & Herrmann, L. (1977). Verbs and the Determination of Subject in 
American Sign Language. In L. A. Friedman (Ed.), On the other hand (pp. 137–180). New York: 
Academic Press Inc. | Ferstl, E. C., Garnham, A., & Manouilidou, C. (2011). Implicit causality bias in 
English: a corpus of 300 verbs. Behavior Research Methods, 43(1), 124–135. 
https://doi.org/10.3758/s13428-010-0023-2 | Goikoetxea, E., Pascual, G., & Acha, J. (2008). 
Normative study of the implicit causality of 100 interpersonal verbs in Spanish. Behavior Research 
Methods, 40(3), 760–772. https://doi.org/10.3758/BRM.40.3.760 | Hartshorne, J. K., & Snedeker, J. 
(2012). Verb argument structure predicts implicit causality: The advantages of finer-grained semantics. 
Language and Cognitive Processes, 28(10), 1474–1508. 
https://doi.org/10.1080/01690965.2012.689305 | Hartshorne, J. K., Sudo, Y., & Uruwashi, M. (2013). 
Are Implicit Causality Pronoun Resolution Biases Consistent Across Languages and Cultures? 
Experimental Psychology, 60(3), 179–196. https://doi.org/10.1027/1618-3169/a000187 | Kegl, J. A. 
(1990). Predicate Argument Structure and Verb-Class Organization in the ASL Lexicon. In C. Lucas 
(Ed.), Sign Language Research: Theoretical Issues (pp. 149–175). Washington, D.C.: Gallaudet 
University Press. | Meir, I., Padden, C. A., Aronoff, M., & Sandler, W. (2007). Body as subject. Journal 
of Linguistics, 43(3). https://doi.org/10.1017/S0022226707004768 | Oomen, M. (2017). Iconicity in 
Argument Structure: Psych-Verbs in Sign Language of the Netherlands. Sign Language & Linguistics. | 
Rudolph, U., & Forsterling, F. (1997). The psychological causality implicit in verbs: A review. 
Psychological Bulletin, 121(2), 192–218. https://doi.org/10.1037/0033-2909.121.2.192 | Winston, C. 
(2013). Psychological Verb Constructions in American Sign Language. Purdue University. 
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Multimodal motherese in Israeli Sign Language (ISL) 
 
Orit Fuks 
 
Thursday, 1.45 
 
When adults interact with infants they tend, often unknowingly, to modify not only their 
speech but also their movements (Brand, Baldwin & Ashburn, 2002) and their gestural 
input (Iverson et al., 1999). Papousek and Papousek (1987) named this tendency 
‘intuitive parenting’. Recent studies show that parents even recruit iconicity to facilitate 
word learning and communication with young children (Imai et al., 2008; Perry et al., 
2017). 
 
Deaf parents also make their signed input to infants' salient by using large movements, 
holding the signed forms longer than usual, increasing the repetitiveness of signing, 
producing the forms slowly and displacing the production of the form away from the 
normal position (Masataka, 1992).  
 
And yet, most studies till now on motherese in signed languages have focused mainly 
on phonetic modifications applied on the manual lexical forms without any special 
reference to the abundant iconicity in these languages: that is, whether deaf parents 
exploit form iconicity to enhance the transparency of form-meaning connections. 
 
A longitudinal case study followed two hearing children's bimodal bilingual acquisition 
of ISL and Hebrew from the age of 10 to 40 months. Once every two months we 
analyzed the communicative input the mothers directed to their infants. The observed 
sessions were grouped into 4 timeframe groups according to the timetable of the 
children's early language development. Each modified token of content form was 
further coded as belonging to one of two categories according to the type of 
modification performed: modified non iconic production (i.e., repetition, lengthening 
etc.) and exaggeratedly modified iconic production (i.e., pantomimic signing). 
Additionally, 514 types of content forms produced by the deaf mothers were coded as 
being iconic or non-iconic by 3 non-signer volunteers.  
 
The token analysis shows that the deaf mothers alternated between two styles of 
infant-directed signing, each of which was more prominent in different periods of the 
infants' early signed language acquisition. 
 
Style 1: modified non-iconic production: This was employed by both mothers more 
frequently at the beginning of the one-word period than in other periods of early signed 
language acquisition (Tables 1 & 2). The non-iconic phonetic modifications seem to be 
employed mainly to enhance the 'visibility' of the signed forms and infant's attention to 
the communicative input. 
 
Style 2: modified exaggerated iconic production: This involved lexical forms 
produced with mostly with larger movements simultaneously with unspecified corporal, 
mouth and vocal iconic gestural actions. This style of infant-directed signing was 
employed by the mothers more frequently during the mid-one-word period (i.e., when 
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the infants seemed to be more engaged in signed-words learning) than in other periods 
(Tables 1 & 2). Exaggeratedly modified iconic productions were accompanied by 
additional communicative actions indicating that the intention of the deaf mothers was 
indeed to enhance and explicate the iconic base of the form.  
 
The results of the study further show that the rate of iconic forms that underwent 
exaggerated iconic modification was significantly higher than of non-iconic forms. On 
the other hand, no statistical difference was found in the rate of iconic and non-iconic 
forms modified non-iconically. Still, in line with previous studies (Perniss et al., 2017) 
the results show that overall modifications in general (iconic and non-iconic altogether) 
were applied significantly more on iconic forms than on non-iconic forms. 
 
The findings support the ‘facilitative interaction hypothesis’ argument which claims that 
motherese is not only perceived by caregivers as scaffolding for language learning, but 
also that caregivers actually change the scaffolding they think is useful for infants’ 
learning over the course of language development. They show that in signed 
languages motherese is also a multimodal phenomenon (i.e., combining 
simultaneously vocal, mouth, bodily and manual actions): parents are sensitive to the 
abundant iconicity in their language and use it to boost language development. Indeed, 
our data indicate that 'revitalization' of the iconic basis of the forms facilitates 
vocabulary development, allowing infants to establish links to the more conventional 
version of the forms.  
 
Table 1: Mean percentage and standard deviation of each type of  
                modification within each timeframe group in the study 
 
Yael's mother 
______________________________________________________________________________________ 
Timeframe groups                 Non-iconic modifications       Exaggeratedly iconic modifications  
(By Infant's age)         M              SD                        M SD 
______________________________________________________________________________________ 
10-14 months    33.15     17.04       8.61   4.73 
16-20 months      8.70   4.03                     24.88 5.36 
22-26 months                     3.02        1.90     10.35 8.50  
28-32 months                                               .00    .00       4.88 2.51  
______________________________________________________________________________________ 
 
Table 2: Mean percentage and standard deviation of each type  
             of modification in each timeframe group in the study 
 
Ziv's mother 
____________________________________________________________________________________ 
Timeframe groups                 Non-iconic modifications        Exaggeratedly iconic modifications  
(By Infant's age)                M              SD                        M SD 
____________________________________________________________________________________ 
10-14 months   29.07     7.63      13.37    3.79 
16-20 months     9.66           .61           22.37    5.20 
22-26 months                    2.04          3.54        6.28  3.71  
28-32 months                                              .31     .54        1.65  1.02  
____________________________________________________________________________________ 
 
Selected references. Brand, R.J., Baldwin, D.A., & Ashburn, L..A. (2002). Evidence for ‘motionese’: 
Modifications in mothers’ infant-directed action. Developmental Science, 5, 72–83. | Imai, M., Kita, S., 
Nagumo, M., Okada, H., 2008. Sound symbolism facilitates early verb learning. Cognition 109(1), 54-
65. | Iverson, J.M., Capirci O., Longobardi E., & Caselli M.C. (1999). Gesturing in mother-child 
interactions. Cognitive Development 14, 57–75. | Masataka N. (1992). Motherese in a signed language, 
Infant Behavior & Development 15, 453-460. | Papoušek, H., & Papoušek, M. (1987). Intuitive 
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parenting: A dialectic counterpart to the infant's integrative competence. In: J. D. Osofsky (Ed.). 
Handbook of infant development, 2nd ed., 669-720. Oxford, England: John Wiley & Sons, xix, 1391 | 
Perniss, P., Lu, J.C., Morgan, G., & Vigliocco, G., 2017. Mapping language to the world: The role of 
iconicity in the sign language input, Developmental Science, DOI: 10.1111/desc.12551. | Perry, L. K., 
Perlman, M., Winter, B., Massaro, D. W., & Lupyan, G. (2018). Iconicity in the speech of children and 
adults. Developmental science, 21(3), e12572. 
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The uses of PALM-UP in interpreted French and LSFB productions 
 
Sílvia Gabarró-López 
 
Thursday, 1.46 
 
Most signers and speakers of Western signed and spoken languages use PALM-UP 
when they communicate, either in the signing flow or as a co-speech gesture while 
talking. PALM-UP is articulated with a rotation of the wrist(s) and fingers loosely 
extended with the palm(s) facing upwards, as in Figure 1. This form has been studied 
in some signed and spoken languages by analysing how deaf signers and hearing 
(non-signing) speakers use it in their interactions (see Gabarró-López (2017) for a 
summary). However, existing descriptions are not fine-grained and quantitative corpus 
studies are still scarce (Cooperrider et al. 2018). Furthermore, as these authors point 
out, our knowledge of PALM-UP is sketchy and cross-linguistic corpus-based studies 
in which the same analytic criteria are used are needed in order to distinguish 
language-specific meanings from shared meanings. 
 
 
 
 
 
 
 
 
 
This paper aims to contribute to the still partial understanding of PALM-UP by 
investigating it from a novel perspective; that is, the use of this form in interpreted 
French > LSFB (French Belgian Sign Language) and LSFB > French productions. For 
this purpose, a sample was extracted from a comparable parallel corpus of multimodal 
productions (Gabarró-López forth.). On the one hand, the dataset is parallel because 
it contains signed and spoken dialogues which were interpreted into the language of 
the other modality. On the other hand, the dataset is comparable because the source 
dialogues have the same communicative functions and were recorded under the same 
conditions. The source dialogues (two conversations about a past memory and two 
conversations about culture) were selected from the LSFB Corpus (Meurant 2015) and 
the FRAPé (spoken French multimodal) Corpus (Lepeut et al. forth.), which are made 
up of dialogues guided by a moderator and recorded in a studio. The four 
conversations were interpreted by all participants, who were also video recorded in the 
same studio. 
 
The participants are four last year students of the master’s degree in LSFB interpreting. 
This choice was motivated by the situation of LSFB interpreters in Frenchspeaking 
Belgium, who had not received formal official training in LSFB interpreting until the start 
of the university degree in 2014. Therefore, there are many people working as LSFB 
interpreters without the necessary skills. Taking last year students ensured that 
productions were comparable because the four students have received the same 
training and they have attained a minimum of skills in interpreting. The four subjects 
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were selected from a group of six students (who will constitute the first class of 
graduated LSFB interpreters) seeking a balance in terms of profile; that is, two of them 
had previously worked as LSFB interpreters (I002 and I006), whereas the other two 
had not (I001 and I003). All of them are French L1 speakers (Belgian variety) and LSFB 
L2 signers. The sample lasts for 1 hour 30 minutes and the functions of PALM-UP were 
annotated in ELAN using a multimodal protocol for the annotation of pragmatic 
gestures (Bolly & Crible 2015). 
 
The objectives of this paper are threefold: (i) to examine the functions of PALM-UP in 
French and LSFB interpreted data, (ii) to compare the functions found in interpreted 
productions of the two languages, and (iii) to study intra-personal and inter-personal 
differences and similarities in the dataset. So far, 37 minutes of data have been 
analysed. There are 153 PALM-UP tokens, 85 in French and 68 in LSFB. PALM-UP is 
more polyfunctional in French (18 functions) than in LSFB (15 functions). Of the 11 
functions which are shared between the two languages, parsing functions (i.e. planning 
upcoming speech/signing and punctuating discourse) are the most frequent. While 
PALM-UP frequently signals modal functions (i.e. expressing the speaker’s degree of 
certainty, possibility, or hypotheticality) in LSFB, it usually signals rhetorical functions 
(i.e. adding information at the metadiscursive level) in French. 
 
There is variation in the use of PALM-UP among interpreters (see Figure 2). All of them 
produced this form in their interpreted French and LSFB productions (except for I002, 
who produced no PALM-UP tokens in French). I001 stands out as the most different 
participant of the sample because of the high number of PALM-UP tokens used as co-
speech gesture in French, which may indicate that she uses this form as a support for 
her spoken productions. She also produced the lowest number of PALM-UP tokens in 
LSFB.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As for LSFB, I002 and I006 (who had previously worked as LSFB interpreters) 
produced the highest number of PALM-UP tokens. This suggests that experienced 
interpreters may use more PALM-UP tokens in order to make their productions more 
fluent or deaf-like, which is in line with the high frequency of use of this form in LSFB 
dialogues (PALM-UP is the fifth most common ID-gloss in the LSFB Corpus). In 
contrast, a higher frequency of use of PALM-UP in interpreted spoken productions may 
be due to lower interpreting skills and fluency in French (see the higher number of 
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PALM-UP tokens in French as compared to the number in LSFB produced by I001 and 
I003, i.e. non-experienced interpreters). 
 
Selected references. Bolly, C. & Crible, L. (2015). From context to functions and back again: 
Disambiguating pragmatic uses of discourse markers. In 14th International Pragmatics Conference 
(IPra), Panel ‘Anchoring utterances in co(n)text, argumentation, common ground’. Antwerp, 26-31 July. 
| Cooperrider, K., Abner, N. & Goldin-Meadow, S. (2018). The Palm-Up Puzzle: Meanings and Origins 
of a Widespread Form in Gesture and Sign. Frontiers in Communication 3:23. | Gabarró-López, S. 
(forth.) CorMILS: pilot multimodal corpus of French – French Belgian Sign Language (LSFB) and 
Swedish – Swedish Sign Language (SSL) interpreters. Department of Linguistics, Stockholm University 
and LSFB-Lab, University of Namur. | Gabarró-López, A. (2017). Discourse Markers in French Belgian 
Sign Language (LSFB) and Catalan Sign Language (LSC): buoys, PALM-UP and SAME. Doctoral 
thesis, University of Namur, Belgium. | Lepeut, A., Meurant, L. & Sinte, A. (forth.). The Multimodal 
FRAPé Corpus: Towards building a comparable LSFB and Belgian French Corpus. LSFB-Lab, 
University of Namur, Belgium. | Meurant, L. (2015). Corpus LSFB. First digital open access corpus of 
movies and annotations of French Belgian Sign Language (LSFB). LSFB-Lab, University of Namur, 
<http://www.corpus-lsfb.be >. 
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The influence of same-age peers on language emergence 
 
Deanne Gagne, Ann Senghas & Marie Coppola 
 
Saturday, 12:00-12:30 
 
Video abstract: 
 
https://youtu.be/Vfo0SXGOzzI 
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Impersonal human reference in French Sign Language (LSF) 
 
Brigitte Garcia, Marie-Anne Sallandre, Marie-Thérèse L’Huillier & Hatice Aksen 

 
Thursday, 1.47 
 
The study that we will present is a first systematic approach to the expression of the 
impersonal human reference in French sign language (LSF). It extends and deepens 
a prior study carried out by the authors on the basis of a large scale discourse corpus 
(L’Huillier et al 2016). The description proposed here is based primarily on data elicited 
through a specialised questionnaire on impersonal human reference (‘TypoImp 
questionnaire’,see Barberà & Cabredo-Hofherr 2018), initially developed for spoken 
languages (SpLs) and adapted for sign languages (SLs). The strategies revealed are 
compared with those discussed in our prior study.  
 
We will begin with a brief review of the literature on impersonal human reference in 
SpLs and SLs, and a presentation of our theoretical framework for the analysis of LSF, 
the ‘Semiological Model’ (e.g. Garcia & Sallandre 2014). We will then elaborate on our 
methodology and more specifically the issues raised by the elicitation protocol 
adopted, from initial stages of its preparation to the representation of our data. Overall 
our analysis concerns two sets of data: (i) sentences elicited via the TypoImp 
questionnaire; the protocol offers 13 major contexts which are likely to generate 
utterances with impersonal human reference; the stimulus sentences were initially 
presented in written French to two Deaf signers (one woman, one man); (ii) naturalistic 
data extracted from various existing corpora of LSF discourse: Creagest (Garcia & 
L’Huillier 2012) and LS-Colin (Cuxac et al. 2002); the samples we considered come 
from the productions of seven signers. 
 
We will next present and discuss our main results. Our data exhibit the structuring 
character of the existential/universal (unrestricted) opposition in LSF; the first tend to 
occur with overt agent marking, while the preferred strategy in the latter appears to be 
null subject. There is also a clear contrast in existential contexts, between a singular 
agent (marked by ONE (SOMEONE) and those that evoke a non-singular agent or a 
vague plurality (marked by IX3pl). However, the existential vs. universal opposition 
must be nuanced. First, existentials with a generalizing / habitual predication clearly 
involve the idiomatic sign PI, which is a strong habitual/typicality marker in LSF. A 
central feature of this marker seems to be the exclusion of an overt impersonal 
agentive subject. Second, the null subject strategy, the preferred strategy in 
unrestricted universals, seems to be a possible alternative in most contexts, existential 
or universals.  
 
Our elicited data also confirmed an observation made in our previous discourse corpus 
study, namely: the highest degree of impersonality (in unrestricted universals) is 
expressed in LSF through subject ellipsis without any spatial anchoring for the lexical 
sequence of the utterance.  
 
In addition, we have identified two particularly interesting impersonal markers used in 
universal contexts: the 2nd person pronoun and the “instructional personal transfer” 
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(“Transfert personnel prescriptif”, Sallandre 2003). The instructional personal transfer, 
rare in our elicited data, is prevalent in our discourse corpora, and appears to be 
restricted to specific semantic contexts—the presentation of a sequence of 
instructions, a manufacturing process or a recipe. As other languages, LSF uses 
specific forms for cooking recipes. Instructional personal transfer seems to be one of 
these possible forms. We will suggest to relate this specific type of personal transfer 
to the impersonal 2nd person used in some SpLs, particularly in their oral (non-written) 
form.   
 
Another significant point that must be addressed is the use of the upper area of the 
frontal plane as a marker of impersonal human reference in LSF. We note that this 
location has been identified as a central impersonal marker in Catalan sign language 
(LSC), which echoes past observations with respect to LSF (Cuxac 2000). It should be 
noted, first, that the relevance of this high ipsilateral zone was noted in our discourse 
corpus study, where we identified it as the starting point of agreement verbs such as 
SAY or GIVE used to indicate an undefined/impersonal human agent (commonly 
translated by French on). We must stress the importance of the 'high zone' marker in 
LSF for constructions of this type (indefinite agent with directional verbs). Secondly, 
the upper area associated to the IX3pl marker in existentials with vague plurality clearly 
conveys the low referentiality of the agent.   
 
Finally, we will be discussing an issue with respect to the null subject strategy. At this 
stage, we can offer one hypothesis, which requires further research. We have 
observed that the null subject strategy is an available option in almost all contexts 
tested by the questionnaire. We noted that, in the vast majority of cases, the target 
sentences could be translated to French with the pronoun on. This pattern corresponds 
to analyses of French on, namely that it covers all impersonal uses identified so far in 
SpLs (see Gast & van der Auwera 2013). As such, it seems reasonable to hypothesise 
that the null subject in LSF is the closest equivalent to French on, and not the circular 
pointing forms (annotated IX3pl for lack of a better gloss), although the latter would 
appear close to French on in some of its values. In our analysis of the IX3pl marker, 
we have raised the possibility, also left for future research, that it may be equivalent to 
the 3pl-IMP markers (i.e. impersonal use of the 3rd person plural personal pronoun) 
described in the literature on SpLs, or that it is a marker unique to LSF.  
 
Selected references. Barberà, G. & P. Cabredo Hofherr (eds). 2018. Reference Impersonals in Sign 
Languages. Special issue of Sign Language & Linguistics 21:2, John Benjamins Publishing Company. 
| Barberà, G. & J. Quer. 2013. Impersonal reference in Catalan Sign Language (LSC), in Meurant, L., 
Sinte, A., van Herreweghe, M. & M. Vermeerbergen (eds.) Sign Language Research Uses and 
Practices: Crossing Views on Theoretical and Applied Sign Language Linguistics, Ishara Press and de 
Gruyter Mouton, p. 237-258. | Cuxac, Christian. 2000. La langue des signes française. Les voies de 
l’iconicité. Faits de langue 15-16, Paris: Ophrys. | Garcia, B., & M.-A. Sallandre. 2014. Reference 
resolution in French Sign Language (LSF), in Cabredo Hofherr, P. & A. Zribi-Hertz (eds) Crosslinguistic 
studies on Noun Phrase structure and reference, Leiden: Brill, p. 316-364. | Gast, V. & J. van der 
Auwera. 2013. Towards a distributional typology of human impersonal pronouns, based on data from 
European languages. Languages across Boundaries. Studies in Memory of Anna Siewierska, p. 31-56. 
| L'Huillier, M.-T., Sallandre, M.-A. & B. Garcia. 2016. Impersonal reference to human agents in French 
Sign Language (LSF). Poster, in Theoretical Issues in Sign Language Research Conference (TISLR 
12), 4-7 January, 2016, La Trobe University, Melbourne, Australia.Sallandre, M-A. 2003. Les unités du 
discours en Langue des Signes Française. Tentative de catégorisation dans le cadre d’une grammaire 
de l’iconicité. PhD dissertation, University Paris 8.  
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Laying the groundwork for a comparative approach to the study of 
European Sign Languages: The international research network 
EURASIGN  
 
Brigitte Garcia & Carolina Plaza-Pust (in collaboration with the EURASIGN network 
team1) 
 
Saturday, 3.04 
 
Over the last decades, linguistic research on SLs has expanded and diversified, 
leading also to an increasing interest in comparative and typological approaches. Thus 
far, however, studies undertaken from an explicitly typological approach have 
concentrated on comparisons of Western with non-Western, and frequently non-
institutionalised, SLs. While the study of non-Western and ‘village’ SLs will undoubtedly 
contribute much to our understanding of variation across SLs, most significantly with 
regard to the impact of the cultural environment on SL structure (see Hansen 2015), a 
systematic comparison of institutional SLs is needed to determine commonalities and 
differences between these languages.  
 
In Europe, home to several unrelated SLs, a fine-grained systematic comparison 
based on large-scale corpora is only beginning (for possible reasons for this situation, 
see among others Vermeerbergen 2006, Slobin 2008). Several comparative corpus 
studies have been carried out in recent years, but these were frequently limited to the 
comparison of two SLs, focusing on selected phenomena, mostly from a common 
theoretical perspective (among others: Garcia & Meurant 2010 on LSF/LSFB; 
Notarrigo et al. 2016 on LSFB/VGT). Comparative studies involving more than two 
European SLs are quite rare and even more recent and they are all based on the same 
theoretical original framework (e.g. Sallandre et al. 2016; Förster et al. 2016). By 
assumption, the diversity of approaches adopted and methodologies used by SL 
researchers in European countries has acted as a major hindrance to a broader 
comparison, and, hence, dissemination of the knowledge gathered. In particular, 
approaches differ regarding the role attributed to iconicity and the use of space in 
discourse. This situation raises the question of whether a framework could elaborated 
that would allow for an integration of the knowledge gathered, paving the way also for 
a comparison of European SLs.  
 
Against this backdrop, the recently launched international research network 
EURASIGN (2018-2022) seeks to set the basis for the exchange and collaboration 
needed for such an approach. It brings together representatives of different schools of 
thought, that is, formalist (either or not generativist) and functionalist approaches 
(including the French semiological model, see Garcia & Sallandre 2014).  
 
In this paper, it is our aim to present the basis, objectives and first insights obtained by 
EURASIGN. This network brings together researchers from nine European institutions 
                                                             
1 Gemma Barberà (Universitat Pompeu Fabra), Claudia Becker (Humboldt-Universität zu Berlin), Olga 
Capirci (ISTC-CNR Roma), Laurence Meurant (Université de Namur), Victoria Nyst (Leiden University), 
Marie-Anne Sallandre (Université Paris 8 & CNRS), Myriam Vermeerbergen (Katholieke Universiteit 
Leuven), Mieke Van Herreweghe (Universiteit Gent), Adam Schembri (University of Birmingham). 
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(Belgium [French and Flemish], France, Germany, Italy, Netherlands, Spain) 
specialising in Sign Language linguistics and gesture studies, with the objective of 
laying the groundwork for a comparative approach to the study of European sign 
languages1. We will elaborate on the theoretical framework and the methodological 
requirements needed for a comparative study that aims to refine our understanding of 
the typological characteristics of these languages. In our presentation, we will focus on 
the results obtained regarding two main objectives the network has set for the first year 
of its collaboration, that is, (a) the elaboration of a framework for the description of 
different types of SL “units” and their orchestration in discourse, and (b) the application 
of this framework in the comparison of a set of data. This first step constitutes the basis 
for collaborative work, as it is directly related to the mode of analysis that will be chosen 
and the understanding of how discourse is segmented.  
 
Our examination of the “units” distinguished in the analysis of sign language data 
depending on the theoretical framework adopted is related to the circumstance that 
while there is consensus in the literature on the existence of two main types of SL units, 
there is disagreement on their status. Basically, scholars agree on a distinction of units 
with respect to their differing degree of conventionalisation, with less conventionalised 
units at one end and fully lexicalised units at the other end of a continuum. SL 
theoretical approaches differ in the linguistic status ascribed to the types (and sub-
types) on this continuum (linguistic, partially linguistic, non-linguistic), in the description 
of their functions, in the analysis of their interactions (diachronically and 
synchronically), and in the place given to them in language (central/peripheral). Hence, 
for example, non-conventionalised units/constructions are frequently distinguished into 
two types: on the one hand, units/constructions referred to as ‘classifier constructions’ 
‘productive signs’, ‘depicting signs’, or more generally characterised as ‘partly 
lexicalised signs’; and, on the other hand, constructions referred to as ‘role shifts’ or 
‘constructed actions’. In the “semiological model”, by contrast, all of them are unified 
through the concept of 'transfer construction'.  
 
The second step involves an exemplary comparison of annotated sequences in the 
various SLs that are object of study in this network. This will allow for an initial 
comparison of the modes of analysis used by each team, and, in a next step, to 
establish a sufficiently explicit shared framework to allow for future comparison. For 
this purpose, data available from the corpora available to the members of the network 
will be used and matched (by type, genre, monological/dialogic). The presentation 
concludes with an outlook of the next steps defined for the collaborative work in 2020. 
  
Selected references. Förster, B., Perniss, P. & Sallandre, M.-A. (2016). Mastering simultaneity: The 
use of mouth actions in Constructed action in German Sign Language (DGS) and French Sign Language 
(LSF), Paper presented at the 7th Conference of the International Society for Gesture Studies (ISGS), 
Paris, July 2016. | Garcia, B. & Meurant, L. (2010). Signing about signing. Sign metalanguage in LSF 
and LSFB. Poster, Theoretical Issues in Sign Language Research Conference (TISLR 10), Purdue 
University, Indianapolis, 30 Sept.-2 Oct. 2010. | Garcia, B. & Sallandre, M.-A. (2014). Reference 
resolution in French Sign Language. In Crosslinguistic studies on Noun Phrase structure and reference 
[Syntax and semantics series 39], P. Cabredo Hofherr & A. Zribi-Hertz (eds), 316-364. Leiden: Brill. | 
Hansen, M. (2015). What is International Sign? – The linguistic status of a visual transborder 

                                                             
1 At this stage, the network focuses on the following Sls: LSC, DGS, LIS, LSFB, NGT, LSF, VGT, RSL 
and BSL. 
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communication mode. In: International Sign - Linguistic, Usage, and Status Issues, Rachel Rosenstock 
and Jemina Napier (eds.), Gallaudet Press, 15-31. | Notarrigo, I., Meurant, L., Van Herreweghe, M., 
& Vermeerbergen, M. (2016). Repetition of signs in French Belgian Sign Language (LSFB) and Flemish 
Sign Language (VGT): Typology and Annotation protocol. Poster, TISLR 12, 12th International 
Conference on Theoretical Issues in Sign Language Research, Melbourne, Australia. | Sallandre, M-A, 
Di Renzo, A. & Gavrilescu, R. (2016). Various types of personal transfers (constructed actions) in 
seven sign languages. Poster, 12th International Conference on Theoretical Issues in Sign Language 
Research (TISLR12). Australia, 4-7 January. | Slobin, D.I. (2008). Breaking the Molds: Signed 
Languages and the Nature of Human Language. Sign Language Studies, Vol. 8, 2, 114-130. | 
Vermeerbergen, M. (2006). Past and current trends in sign language research. Language & 
Communication 26(2), 168-192. 
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Pragmatic constraints on extra-grammatical morphology in 
Japanese Sign Language (JSL) onomastics  
 
Johnny George 
 
Thursday, 1.48 
 
Onomastic lexicalization in Japanese Sign Language (JSL) exhibits many 
characteristics of extra-grammatical morphology such as: the generation of alternative 
outputs, loss of transparency, emergence of non-standard segments, and dependence 
on analogy (Mattiello 2013, p. 55); therefore, typical phonological or morphological rule 
paradigms do not adequately account for selection among competing outputs. For 
instance, the distribution of word formation patterns for personal name signs differs 
from that for prefectural name signs. In the case of prefectural signs, JSL users have 
general social knowledge that favors the spread of monomorphemic metonymic name 
signs. In contrast, personal name signs sacrifice phonological economy in order to 
preserve loan translations from Japanese (Nonaka et al. 2015); as a result, personal 
name signs remain recoverable in new contexts with unfamiliar interlocutors. The 
contrastive outputs of these two onomastic classes demonstrate that pragmatics 
potentially determine optimal onomastic outputs. Additionally, consideration of extra-
morphological operations reveals the competing influences of transparency, economy 
and analogy in the formation of onomastic signs. 
 
JSL has a number of patterns for the formation of words created from written and 
spoken Japanese (Ann 1998, Nonaka 2005, Nakamura 2006, George 2011, Nonaka 
et al. 2015). Semantic mapping or loan translation perhaps serves as one of the most 
prolific lexicalization patterns. For instance, the word BUNPO ‘grammar’ consists of 
two concatenated signs, BUN ‘sentence’ + HO ‘rules’, derived from written Japanese. 
Nonaka (2005) and Nonaka et al. (2015) show that semantic mapping acts as the most 
ubiquitous pattern for JSL personal name signs. Nonaka (2005) and Nonaka et al. 
(2015) categorize a number of name formation strategies that incorporate Japanese 
characters, homonymic loan translations, or descriptive signs. Nonaka et al. (2015) 
categorize 421 JSL signs from 216 Japanese names and find that 92% (386/421) of 
the signs map with their Japanese source morphemes via loan translations, Japanese 
characters and/or fingerspelled forms. 1  
 
Although the Nonaka et al. (2015) personal name sign data suggests that JSL 
onomastic formation favors semantic faithfulness to the source Japanese over 
phonological economy, roughly 60% of JSL prefectural place names are made up of 
monomorphemic signs, including metonymic (or symbolic) signs and truncated 
versions of loan translation signs. This study analyses the distribution of naming 
strategies in prefectural names, sourced from the Yonekawa (1997) dictionary, along 
with comparisons from independent sources2. Prefectural names privilege economical, 
                                                             
1 Typically, a Japanese name consists of two characters, each which represents a morpheme, e.g. 田
中, TA+NAKA, is made up of two signs, ‘rice field’ and ‘inside’. 
2 These citation forms are compared with forms in video such as Kawabata Shinya’s prefecture signs 
(https://www.youtube.com/watch?v=frbr39raMkk) and available data from the JSL corpus project at 
the National Institute of Informatics (Bono et a. 2014). 
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phonologically reduced forms, such as those illustrated in Frishberg (1975) and seen 
crosslinguistically. Over a third of the prefectural signs are metonymic. For example, 
“Fukuoka” could be created with the sign concatenation, FUKU ‘good fortune’+ OKA 
‘hill’; however, the sign consists of the monomorphemic, OBI ‘sash’, which refers to 
famous sashes produced in Hakata, Fukuoka (Yonekawa 1997). Around 20% of 
prefecture signs are truncated signs; for instance, the name “Saitama”, made up of the 
characters, sai ‘cape, peninsula’ + tama ‘ball’, is represented by the sign, BALL.  
 
The preponderance of metonymic and truncated signs over loan translations indicates 
that economy outranks transparency in prefectural onomastic formation. A 
confounding factor is that nearly 40% of prefectural name signs remain faithful to the 
source Japanese in the same way as the Nonaka et al. (2015) personal name signs. 
The semantically mapped prefectural signs that survive are not particularly 
economical, nor are the metonymic or truncated names derived from especially 
complex source words. As a result, the phonotactics of potential or actual outputs do 
not account for prefectural name variation.  
 
JSL word formation is an extragrammatical process, which does not conform to a single 
set of rules, although particular patterns persist based on: constraints, analogy and 
contextual appropriateness (Mattiello 2013, p. 255). Well-formedness constraints 
promote economy and transparency, subject to alternation. Analogy from categories 
such as name signs may preserve semantically mapped tokens. Finally, context may 
motivate output variation; the 47 prefectural signs make up a closed set of familiar 
references, while a significantly larger pool of personal names index a wide range of 
people.  
 
While there exists a relatively rich descriptive history of onomastic lexicalization in JSL 
and languages with similar lexicalization processes, such as Hong Kong Sign 
Language (Tang 2015), and Taiwan Sign Language (Ann 1998, Su and Tai 2009), little 
has been discussed about the nature of the constraints that motivate selection of 
varying output forms. This study uses onomastic data from JSL to show how extra-
grammatical operations can aid our understanding of lexicalization in JSL and sign 
languages with comparable word formation strategies.  
 
Selected references. Ann, J. (1998). Contact between a Sign Language and a Written Language: 
Character Signs in Taiwan Sign Language. In Pinky Extension and Eye Gaze: Language Use in Deaf 
Communities. ed. C. Lucas, 59-99. Washington: Gallaudet University Press. | Bono, M., Kikuchi, K., 
Cibulka, P., & Osugi, Y. (2014). A Colloquial Corpus of Japanese Sign Language: Linguistic Resources 
for Observing Sign Language Conversations. Proceedings of the Ninth International Conference on 
Language Resources and Evaluation (LREC-2014), L14(1253), 1898–1904. | Frishberg, N. (1975). 
Arbitrariness and iconicity: Historical change in ASL. Language, 51, 696–719. | George, J. (2011). 
Politeness in Japanese Sign Language (JSL): Polite JSL expression as evidence for intermodal 
language contact influence. UC Berkeley. 211 pp. | Mattiello, E. (2013). Extra-grammatical morphology 
in English: abbreviations, blends, reduplicatives, and related phenomena. Berlin: de Gruyter Mouton. | 
Nakamura, K. (2006). Creating and Contesting Signs in Contemporary Japan: Language Ideologies, 
Identity, and Community in Flux. Sign Language Studies, 7(1), 11-29. | Nonaka, A. (2005). Name Signs 
in Japanese Sign Language: An “Indexical” Onomastic System. manuscript. 33 pp. | Nonaka, A., Mesh, 
K., & Sagara, K. (2015). Signed Names in Japanese Sign Language: Linguistic and Cultural Analyses. 
Sign Language Studies, 16(1), 57–85. https://doi.org/10.1353/sls.2015.0025 | Su, S. and Tai, H. (2009). 
Lexical Comparison of Signs from Taiwan, Chinese, Japanese, and American Sign Languages: Taking 
Iconicity into Account. In Taiwan Sign Language and Beyond. Edited by James H-Y. Tai and Jane Tsay. 
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Chia-Yi, Taiwan: The Taiwan Institute for the Humanities, National Chung Cheng University. pp 149-
176. | Tang, G. (2015). Hong Kong Sign Language. InThe Routledge encyclopedia of the Chinese 
language. eds. Chan, S., Li Wing Yee, F., & Minett, J. W. New York: Routledge. pp 505-530. | 
Yonekawa, A. ed. (1997). Japanese-Japanese Sign Language Dictionary-Japanese Sign Language 
Research Center Edition. Japanese Federation of the Deaf Foundation. 
  


	KURT UND KÄTHE KLINGER - STIFTUNG
	Summer school

