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Emerging Sign Languages

Wendy Sandler 1,*, Carol Padden 2 and Mark Aronoff 3

1 Sign Language Research Lab, University of Haifa, Haifa 3498838, Israel
2 Department of Communication, University of California San Diego, La Jolla, CA 92014, USA
3 Department of Linguistics, Stony Brook University, Stony Brook, NY 11794, USA
* Correspondence: wendy.sandler@gmail.com

The emergence of sign language is of special interest because sign languages are the
only human languages that can emerge de novo at any time. This means that the path they
take is a good source of information about the emergence of language in human populations.
There are probably hundreds of emerging sign languages around the world; however, we
do not have enough information about them all, and this hampers the formation of robust
generalizations. Linguists rarely have the chance to catch emerging sign languages in the
act of being born, and small emerging sign languages are often quickly subsumed by larger
national sign languages, which are used in education and formal interpreting.

This Special Issue presents rare data and analyses about eleven different emerging sign
languages around the world. The articles deal with the following key topics of language
emergence, with some overlap: (1) the relationship between language and culture of the
larger society, including both ambient manual gestures and facial expressions; (2) the role
of iconicity in the emergence of sign language; (3) the relationship between shared context
in a small signing community and the degree of variation in the vocabulary; and (4) the
vulnerability of budding sign languages. Spoken creole languages are also young, but are
different from emerging sign languages, in that the speakers of pidgins from which creoles
are assumed to have descended already had native languages. Topic number (5) in this
collection is a comparison of features of creoles and of emerging sign languages.

1. The Influence of Culture on Language Emergence

Yasamin Motamedi, Kathryn Montemurro, Natasha Abner, Molly Flaherty, Simon

Kirby, and Susan Goldin-Meadow explored the basis of the action–object distinction in
natural language, in the laboratory rather than in the field. Using the silent gesture paradigm
with hearing non-signers, they ask whether the dyads of gesturers can innovate distinctions
between objects and actions in an experimental communication task. They presented dyads
with video scenes showing target objects being used by an actor in either typical or atypical
contexts. The most significant distinctions found in the study were between typical and
atypical situations. An example of a typical context would be using a camera to take a
photograph; an atypical context would be using a camera to dig in the soil. In contrast
to the typical context, where the object can be incorporated into the action (holding the
hands in the shape of a camera as if to take a picture), an atypical context compels the
participant to explicitly distinguish between an object and its action. The authors find
that, despite having little experience in using gestures for a task such as this, dyads are
more likely to gesture the object by itself, followed by a gesture for the action. Coders
recorded whether the participants’ used the base hand, whether the location of the gesture
was on the body or in neutral space, the size of the gesture, and whether the gesture
had repetitions in movement. Dyads formed gestural distinctions between objects and
actions in their use of the base hand and with repetitions, but they did not consistently use
locations on or around the body, nor did they vary the size of the gesture. The laboratory-
produced forms show important similarities with the kinds of noun–verb distinctions
described in naturally emerging languages such as Nicaraguan Sign Language (Abner
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et al. 2019). This indicates that distinguishing between objects and actions is an essential
feature of human communication (Supalla and Newport 1978), as has been shown for two
emerging sign languages (Tkachman and Sandler 2013), and likely provides a basis for the
emergence of nouns and verbs in nascent sign languages in general. Motamedi et al. also
found convergence on forms within dyads (irrespective of iconicity), implicating cultural
transmission as a relevant factor in the emergence of language.

Rabia Ergin’s study contributes to a growing body of research studying how signers
select and regularize gestural strategies for the purpose of building linguistic structure.
Her field study also dealt with objects and actions, focusing on whether objects and actions
are consistently differentiated in an emerging sign language used in Turkey. Five older and
five younger Central Taurus Sign Language (CTSL) signers were shown two tasks: the first
involved naming a photograph of an object in isolation; the second involved identifying the
same object as used in an action by an actor. Ergin found that both cohorts preferred first
depicting an action associated with the object, then describing the form and shape of the
object. Older signers were more likely to use single signs or shorter strings when naming
an object in isolation, compared with younger signers who used longer sign combinations
and compounds in their responses.

When viewing a short video of an actor using objects in several atypical actions,
such as dropping a pair of sunglasses, a hat, or a jacket (as opposed to putting them on),
both cohorts chose one of two strategies. Either they ignored the actions in the array
and referred only to the object, using object-based strategies such as shape and size, or
they used object and action strategies together simultaneously. Ergin describes iconic
strategies for actions and objects that become more consistently differentiated in signers of
this emerging sign language. The patterning of responses within each of the signing cohorts
shows not only that their strategies are shaped and regularized, but that their responses are
consistent within their cohorts, a finding which is compatible with the cultural transmission
factor supported by Motamedi et al., described above. Additionally, the younger cohort’s
preference for longer strings in their responses suggested to Ergin that they are more aware
of the communicative pressures in the task, and acted to identify the target object separately
from the other potentially confusing choices.

John B. Haviland presents a close analysis of the emergence of a grammatical marker
in the language of a young, second-generation signer of a family sign language (which
he dubbed Z), whose first cohort consisted of three deaf siblings, a hearing sibling, and a
hearing niece. This child was the hearing son of the first deaf signer of Z. Haviland follows
in detail an original conventionalized gestural emblem requesting attention (COME), which
is ubiquitous among speakers of the spoken Tzotzil Mayan language of the surrounding
community. The sign is first adopted in Z in the form of a more brief sign (HEY1), which
calls for an interlocutor’s visual attention. HEY1, in turn, is reduced in Z to HEY2, which
signals that a signer is about to start a new signed utterance or to transition to a new
conversational topic, when they have already secured their interlocutors’ visual attention.

The bulk of the article is devoted to showing how Victor, the youngest signer of
Z, beginning at 11 months, gradually acquires all three of these signs in order, while
simultaneously acquiring both Z and Tzotsil. Victor’s acquisition of pragmatic signs in
Z, such as the one tracked in this study, demonstrates how the grammar of a language,
including an emergent sign language, is built upon the practices of a language community
and the basic parameters of local social life.

Olivier Le Guen tackles a topic that is much-studied and somewhat controversial in
established sign languages: verb agreement. His study is based on his research on the
emerging Yucatan Maya Sign Language. Agreement consists of moving the hands from a
spatial locus established for the subject to that established for the object of a verbal sign.
Early research suggested that this system takes time to develop in young sign languages,
both in the Al-Sayyid Bedouin village sign language and even in the young national deaf
community sign language, Israeli Sign Language (e.g., Padden et al. 2010). In contrast,
Le Guen’s study shows that the use of space in verb agreement does emerge early in
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Yucatan Maya Sign Language; he attributes this to the gestures of the ambient culture
described in his own earlier work. The article links cultural gestural patterns to sign
language grammatical rules, and is commensurate with the view that culture contributes to
the structure and emergence of language, a view put forth in the laboratory work of Smith
and Kirby (2012), supported in Meir and Sandler (2020), and further supported by many
articles in this Special Issue.

Anne-Marie Kocab, Anne Senghas, and Jennie Pyers turn to nonmanual signals.
They ask whether Nicaraguan Sign Language (LSN) non-manual markers for WH-questions
might have been based on the gestural and facial expression repertoire of hearing non-
signers in the same culture. It has been claimed in the past, but without the benefit of
empirical diachronic data, that linguistic facial expressions in sign languages derive from
expressions that occur in general culture (e.g., Janzen and Shaffer 2003). It has also been
rigorously demonstrated that particular linguistic facial expressions and head positions
and their scope take time to emerge in young Israeli Sign Language (Dachkovsky 2018).
Kocab et al.’s study in this collection is the first to systematically compare wh-question
facial expressions of deaf signers with those of hearing non-signers in the same culture,
and to track this signal’s emergence in a young sign language, LSN. Using data collected
from the first cohort of signers of LSN (the first to attend a recently established school for
deaf children in Managua), they examined how the non-manual forms of the first cohort
of signers compare with those of hearing non-signers of a comparable age. They then
compared the first cohort of signers with second and third cohorts to track whether there
are systematic changes in their non-manual productions. They report that although there is
similarity in the types of non-manual markers used by hearing non-signers and the first
cohort of LSN signers, the second and third cohort of signers exhibit greater selectivity
with respect to which markers are used most frequently and which are used less frequently.
Second and third cohorts of signers use significantly more brow furrows in their questions
than hearing non-signers, and they make less use of head tilts. Furthermore, the authors
report that the duration of these markers is longer in the later cohorts, implicating the
scope of linguistic constituents as a determining factor. Unlike facial expressions used by
hearing gesturers, the nonmanual forms of later cohorts of LSN signers possibly exhibit a
narrowing of expressive options as well as an increase in frequency and duration of these
forms.

Hannah Lutzenger, Roland Pfau, and Connie de Vos discuss the transition from
gesture to sign in the history of the marker for negation in Kata Kolok, a rural language
isolate from Bali. After outlining the typology of negation in both signed and spoken
languages, and discussing the sociolinguistic place of Kata Kolok and its users, the authors
present the results of their study, with data garnered from signers from generations III to V
of the community. They concentrate on the balance between manual and non-manual signs
in the expression of negation, both in Kata Kolok and more broadly. Kata Kolok signers
negate extensively with both manual and nonmanual markers; however, the language does
not favor the use of one over the other, unlike most sign languages in which negation has
been discussed to date.

2. Iconicity

How does communication develop, starting from the invented system of one deaf
person used with their hearing communication partners (CPs—a home sign situation),
along a continuum to a conventionalized language? The emergence of sign language in
a deaf individual in a hearing community is the topic of the article by Madeline Quam,
Diane Brentari, and Marie Coppola. The authors focus on handshapes in iconic signs,
and study both the signs of homesigning children and homesigning adults, as well as
the comprehension of hearing CPs of both groups, and of unrelated hearing and deaf
people. The researchers followed Padden et al.’s (2013) work on patterned iconicity in sign
languages, which showed different types of iconic motivation underlying either handling
or object forms in different sign languages. Quam et al. categorized iconic signs into
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those that represent handling an object, those that represent the object itself, and those
that represent both (typically, handling with one hand and object with the other). The
authors looked for preferences according to category, and for conventionalization across
homesigners and their CPs. Among other findings, the authors found that homesigners
were more consistent than their CPs; that hearing family members who were exposed at a
young age to the deaf homesigning family member understood the home signs better than
those who were exposed older; but that American Sign Language signers, who were not
CPs of the homesigners at all, understood the home signs best—a tantalizing result.

The article by Diane Stoianov, Diná Souza da Silva, Jó Carlos Neves Freitas, An-

derson Almeida-Silva, and Andrew Nevins examines classifier constructions in Cena, a
village sign language in Brazil, and compares them with those of Libras, the established
national deaf community sign language. Classifier constructions exist in all known es-
tablished sign languages. These constructions combine lexically specified handshapes,
which classify entities in the world, with the manner of movement and path direction,
which are iconic and often considered to be more gesture-like. Stoianov and colleagues
address three questions, explaining how each is related to iconicity: (1) whether there is
more variation/less conventionalization in the young Cena than in the established Libras,
as reported for other sign languages (e.g., Meir and Sandler 2020), and as demonstrated
by Mudd et al. in this collection; (2) whether the classifier handshapes are more complex
in the younger language, only adhering to articulatory constraints at a later stage, as pre-
dicted by the findings of Brentari et al. (2012); and (3) whether the manner of movement
and path direction elements in classifier constructions are overlaid simultaneously on one
another or whether they are isolated into discrete sequential linguistic units, as reported
for early Nicaraguan Sign Language (Senghas et al. 2004). The study’s findings differ from
expectations raised by other research, reminding us that sign languages can take different
paths of emergence. The methodology provides a good model for statistical analyses and
careful comparative work across sign languages.

3. Shared Context and Variability

Katie Mudd, Connie de Vos, and Bart de Boer investigate the question of whether
social structure affects the degree of lexical variation in the emergence of sign language.
Evidence from signing communities supports this, with smaller, more insular communi-
ties typically displaying a higher degree of lexical variation compared with larger, more
dispersed, and diverse communities. These findings are in line with studies of spoken
languages, where languages with fewer speakers have been shown to tolerate more lexical
irregularity. They focus on how shared context, facilitating the use of iconic signs, permits
the retention of lexical variation in the emergence of language. They present the results of
their own computational agent-based model in detail, which encompasses both shared con-
text and population size, to tease apart the contributions of the two factors. They take care
to link the model to real-world examples. After discussing several possible improvements
to the model, they conclude that it does provide support for the roles of the social factors of
both population size and shared context in influencing lexical variability in a language.

4. Vulnerability of Emerging Sign Languages

Marah Jaraisy and Rose Stamp focus on the language contact situation between two
sign languages in Kufr Qassem, Israel. At present, third-generation deaf signers in Kufr
Qassem are exposed to the local sign language, Kufr Qassem Sign Language (KQSL), and
the dominant sign language of the wider Israeli deaf community, Israeli Sign Language
(ISL), both of which emerged around 90 years ago. The authors note that there are currently
about 120 deaf Kufr Qassem signers in the community, and that the school system there
adopted ISL from early on, social factors that could influence the outcome they report.
Third- and fourth-generation deaf people in Kufr Qassem are also exposed to ISL in the
wider deaf community, within the medical, sports, legal, and interpreting services, as
well as on social media. Jaraisy and Stamp analyzed the signing of twelve deaf sign-
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bilinguals from Kufr Qassem whilst engaging in a semi-spontaneous task in three language
conditions: (1) with another bilingual signer, (2) with a monolingual KQSL signer, and (3)
with a monolingual ISL signer. The results demonstrate that KQSL–ISL sign-bilinguals
show a preference for ISL in all conditions, even when paired with a monolingual KQSL
signer. They conclude that the degree of language shift in Kufr Qassem is considerable.
KQSL may be endangered due to the risk of social and linguistic mergence of the KQSL
community with the larger surrounding ISL community.

5. Comparing Emerging Sign Languages and Creoles

John McWhorter compares what we know about the emergence of spoken and signed
languages in order to find evidence for fundamental properties of language. Although
no known spoken languages have emerged de novo, creole languages, whose first native
speakers do not have access to native-speaker input, can profitably be viewed as cases
of the re-emergence of language. Sign languages have been compared with creoles in
structure (Fischer 1978); however, because the vast majority of signers have non-signing,
hearing parents, sign languages have also been characterized as being re-creolized in every
generation (Newport 1981).

McWhorter looks at six grammatical features that have been singled out in the litera-
ture on the transition from pidgin to creole languages, finding that three of them are also
found in emerging sign languages, suggesting that these three are common to all emerging
languages, regardless of modality.

Although many creoles exhibit SVO word order, McWhorter concludes that this may
be heavily influenced by the source language, which, in many known instances, is an SVO
European language. Emerging sign languages are less consistent, leading McWhorter to
conclude that the jury is still out on this issue.

On the question of determiners, both definite and indefinite, McWhorter finds evidence
for the earlier emergence of indefinites, which he suggests is due to the earlier emergence of
overt marking for new information (indefinites) before the overt marking of old information
(definites), although the data are admittedly somewhat sparse.

Subordinate clauses are found in all creoles and most have overt markers of syntactic
complementation, although not all pidgins do. Although members of the very first genera-
tion of emerging sign languages do not always exhibit sentence embedding, it has been
widely reported for most sign languages, suggesting that it emerges quickly and may be
universal.

When it comes to tense and aspect, most creoles have markers for past, progressive,
and future. Aspect marking is found in all but the youngest sign languages; however, tense
marking is not, which leads McWhorter to conclude that aspect is more fundamental to
human language.

Inflection is sparse in creole languages and slow to emerge when it does, whereas
it emerges very early in sign languages. McWhorter follows the literature (e.g., Aronoff
et al. 2005) in concluding that the early emergence of inflection in sign languages is a
consequence of the modality.

Finally, McWhorter discusses semantic opacity in derivational morphology, and con-
cludes that this is a function of language age and lexicalization, not of the language capacity
itself.

6. Conclusions

Late in the 20th century, linguists began to suspect the possible value of sign language
emergence for the study of human language in general. This Special Issue brings together
research on a broader array of emergent phenomena in sign languages than has ever been
assembled in one place before. The articles provide a rich spectrum of new data and new
insights into emerging sign language phenomena, fulfilling the promise of that earlier
suspicion.
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Abstract: The noun–verb distinction has long been considered a fundamental property of human lan-
guage, and has been found in some form even in the earliest stages of language emergence, including
homesign and the early generations of emerging sign languages. We present two experimental studies
that use silent gesture to investigate how noun–verb distinctions develop in the manual modality
through two key processes: (i) improvising using novel signals by individuals, and (ii) using those
signals in the interaction between communicators. We operationalise communicative interaction
in two ways: a setting in which members of the dyad were in separate booths and were given a
comprehension test after each stimulus vs. a more naturalistic face-to-face conversation without
comprehension checks. There were few differences between the two conditions, highlighting the
robustness of the paradigm. Our findings from both experiments reflect patterns found in naturally
emerging sign languages. Some formal distinctions arise in the earliest stages of improvisation and do
not require interaction to develop. However, the full range of formal distinctions between nouns and
verbs found in naturally emerging language did not appear with either improvisation or interaction,
suggesting that transmitting the language to a new generation of learners might be necessary for
these properties to emerge.

Keywords: silent gesture; interaction; improvisation; grammatical categories; sign language emer-
gence; iconicity

1. Introduction

The majority of the world’s languages distinguish between the grammatical categories
of noun and verb1. Indeed, the grammatical distinction between nouns and verbs has long
been considered a fundamental feature of human language (Hockett 1977; Hopper and
Thompson 1985; Jackendoff 2002), thought to emerge early on in the evolution of language
(Bickerton 1990; Heine and Kuteva 2007).

More recently, studies of emergent linguistic systems offer support for the fundamental
nature of the noun–verb distinction. Research on homesign systems, communication
systems created by deaf children without a language model, suggest that such children
distinguish between nouns and verbs (Goldin-Meadow et al. 1994). Furthermore, research
on emerging sign languages suggests that differences in how noun and verb forms are
produced can emerge even in the earliest stages of language creation (Abner et al. 2019;
see also Goldin-Meadow et al. 2014). However, this body of work has also noted that
systematic noun–verb distinctions do not emerge fully formed, but become increasingly
systematised and conventionalised through the development of a linguistic community.
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It is difficult to study the factors that lead to systematization and conventionalization
in a naturally emerging language, simply because we have no control over the conditions
under which the language is developing. We turn here to an experimental paradigm
that has the potential to allow us to model the emergence of noun–verb distinctions in
the manual modality. To the extent that our experimental paradigms reveal a picture of
language emergence that resembles the picture we get from naturally evolving languages,
we will have evidence that these artificial language experiments are good models for the
study of naturally emerging languages. We can then use the paradigms to experimentally
explore factors that influence emergence. We focus on two processes that have the potential
to shape the evolution of noun–verb categories in emerging communication systems: (i)
improvisation and (ii) interaction. We examine how individual participants improvise
and innovate novel gestural signals for events in which the target object is the focus
(noun context) and events in which the target action is the focus (verb context), and then
investigate how those gestures change when used in interaction.

1.1. Noun–Verb Distinctions in Natural Sign Languages

The grammatical categories of nouns and verbs are almost universally present across
languages and modalities, and are thought to be based on pre-linguistic conceptual cate-
gories (Hurford 2007)—namely, the need to communicate about objects in the world (i.e.,
nouns) and the properties/actions of those objects or the relations between them (i.e., verbs).
Nouns and verbs differ in how they are used in a simple proposition, with nouns typi-
cally heading subjects and objects (or other participant roles), and verbs typically heading
predicates in a proposition. In addition to this functional distinction, nouns and verbs can
also differ in form, either in the base form itself (e.g., sing/song, procéss/prócess), or in other
formal properties that can map onto these functional contrasts. In spoken languages, for
example, constituent order can distinguish verbs from nouns, and nouns and verbs can
carry different inflections—nouns are often marked for gender, number and person, and
verbs for tense, aspect and mood.

In sign languages, constituent order, syntactic distribution, and morphosyntactic
marking also distinguish between nouns and verbs. In addition, sign languages frequently
signal grammatical categories by altering the sign form in nouns and verbs that have
similar underlying forms (see Abner 2021 for an overview). For example, verb and noun
signs can be distinguished by size or length of movement: verbs tend to be articulated
with a larger movement (Kimmelman 2009; Pizzuto and Corazza 1996), or longer duration
(Hunger 2006; Pizzuto and Corazza 1996) than nouns. They can also be distinguished
by the manner of movement: verbs may be articulated with continuous movement while
nouns are articulated with more restrained movement in both American Sign Language
(ASL) and Australian Sign Language (Auslan) (Johnston 2001; Supalla and Newport 1978).
In addition, nouns in both ASL and Auslan, as well as Russian Sign Language, tend to
be articulated with repeated movements, whereas verbs exhibit variability based on their
meaning (Johnston 2001; Kimmelman 2009; Supalla and Newport 1978). Finally, sign
languages such as British Sign Language (BSL) can borrow mouthings from the ambient
spoken language, and use these mouthings to distinguish nominal and verbal forms, with
noun forms more likely to be accompanied by mouthing than verb forms in some languages
(Hunger 2006; Johnston 2001; Kimmelman 2009; Tkachman and Sandler 2013). There are,
however, cross-linguistic differences in how some of these strategies are implemented; for
example, evidence from Turkish Sign Language (TİD), Sign Language of the Netherlands
(NGT) and homesign shows that, in at least these cases, repetition is less likely to occur in
nouns than verbs (Goldin-Meadow et al. 1994; Kubus 2008; Schreurs 2006).

Nevertheless, most documented sign languages demonstrate a set of noun–verb pairs
distinguished by altering properties of a shared underlying form and display striking
cross-linguistic commonalities in how these distinctions are made (Tkachman and Sandler
2013). Such distinctions have been shown primarily to operate over subsets of noun–verb
pairs associated with concrete objects and instrumental actions (e.g., WINDOW/CLOSE-
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WINDOW) where the base form is iconically motivated (e.g., the two hands representing
two panes of a window), though Abner (2017) provides evidence that this alternation
is not limited to concrete object nouns in ASL but is also available to derive abstract,
result-denoting nouns (e.g., ACCEPTANCE derived from ACCEPT). For practical reasons,
experiments eliciting this contrast (including those detailed in the current manuscript) are
limited to the concrete object portion of this paradigm, as these are easier to depict in video
and pictorial stimuli.

Within sign language research, researchers have suggested that some of the strategies
used to mark the noun–verb distinction—in particular, differences in the manner of move-
ment and repetition—are based on iconic affordances of the categories (Abner et al. 2019;
Aronoff et al. 2005; Johnston 2001; Kimmelman 2009; Tkachman and Sandler 2013; Wilbur
2008; Wilcox 2004). This iconic relationship has been suggested in particular to relate to
the event structure of the verb (Wilbur 2003). Supalla and Newport (1978) observed that,
while nouns in noun–verb form pairs are consistently distinguished in the same way, the
specific form of the verb will depend on the properties of its event structure, consistent
with the Event Visibility Hypothesis, which states that formal properties of predicates in sign
languages reflect the semantics of event structure. For example, Tkachman and Sandler
(2013) suggest that the continuous/restrained mapping for the manner of movement to
verbs and nouns, respectively, represents a mapping of continuous and temporal aspects
of the event structure of verbal forms. Similarly, Kimmelman (2009) suggests that verbal
forms exploit embodied iconicity to signal events (i.e., that differences in sign movement
might signal a difference in the movement of the event itself), which is less inherent in
the noun mapping. In this way, systematic noun–verb distinctions that evolve over time
may be seeded by the iconic properties of the underlying event descriptions. To further
understand how these grammatical distinctions emerge, we turn to the evidence offered
from studies of emerging linguistic systems.

1.2. The Emergence of Grammatical Categories

If the grammatical categories of nouns and verbs are fundamental to human languages,
then we might expect them to emerge early in the creation of a novel linguistic system
(Bickerton 1990; Heine and Kuteva 2007). Currently, homesign systems and emerging sign
languages provide some of the only natural examples of language creation and emergence,
allowing us to observe novel linguistic systems through their earliest generations.

Homesign systems are gestural communication systems developed by children who
do not have access to a conventional language model (i.e., profoundly deaf children born
to hearing, non-signing parents). These systems are typically used within the immediate
family and allow the child to communicate with other hearing family members (albeit
with limited shared understanding; (Carrigan and Coppola 2017)). The homesign systems
developed by children demonstrate properties found in natural languages—stable lexicons
(Goldin-Meadow 2003), grammatical roles (Coppola and Newport 2005), displaced refer-
ences (Morford and Goldin-Meadow 1997), and relational marking (Goldin-Meadow and
Feldman 1977). Studying homesigns can inform us about the distinctions that language
creators introduce into languages without the benefit of a conventional language model.
For instance, Goldin-Meadow et al. (1994) studied David, a deaf homesigner, who initially
distinguished nouns from verbs by using completely different sign forms, even for related
meanings. For example, he used twist for the verb form (twist-open), and round-shape for
the noun form (jar). Later he used twist for both the verb and noun form, but marked
the distinction in gesture form; he placed the twist serving the role of verb near an object
(similar to inflecting a verb), and produced only one rotation for the twist serving the role
of the noun (abbreviating the noun).

Homesign systems can be studied alongside emerging sign languages to further
understand the impact that having a linguistic community has on marking grammatical
distinctions. For example, Nicaraguan Sign Language (NSL) began to develop in the late
1970s when a new government policy established a school for deaf students in Managua.
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The school allowed deaf children, who had developed homesign systems with their hearing
families and had no access to other deaf individuals, to come together for the first time
and share their homesign systems. Nicaraguan Sign Language (NSL) was born in this first
cohort. As new deaf children entered the school, they learned the language (which changed
in the course of learning) from the older children, thus forming a second cohort of NSL
users.

Goldin-Meadow et al. (2014) analysed the consistency of handshape forms used for
nominal and predicate constructions in Nicaraguan homesigners and the first and second
cohorts of NSL. Overall, handshapes in nominal signs were less variable than handshapes
in predicate signs, and the variability played different roles in the two types of signs. There
was no variability across grammatical contexts (e.g., an agent vs. no-agent context) in
nominals but considerable variability in predicates. Moreover, the variability in predicates
was systematic across agent vs. no-agent contexts, suggesting that handshape functions
as a productive morphological marker on predicate signs, even in homesign. In nominals,
there was no variability across grammatical contexts (agent vs. no-agent). All of the groups,
including homesigners, thus distinguished between forms playing nominal vs. predicate
roles.

Similarly, Abner et al. (2019) analysed differences in form between nouns and verbs in
three groups: ASL users, NSL users, and Nicaraguan homesigners, focusing on pairs of
nouns and verbs with the same underlying form (e.g., camera vs. taking a photo). They
analysed signs based on some of the properties that have been previously shown to mark
noun–verb distinctions in natural sign languages (e.g., size, repetition). All three groups
marked a distinction between nouns and verbs using utterance position (verbs were placed
at the end of an utterance, nouns earlier in the utterance) and movement size (verbs were
made with bigger movements, nouns with smaller movements).

There was, however, variation in whether a base hand and movement repetition were
used to mark the noun–verb contrast. This variation offers insight into the pressures that
influence the development of a linguistic system, and into cross-linguistic variation in the
signed modality (ASL vs. NSL). The first cohort of NSL uses movement repetition and base
hand just like homesigners do, but different from the second cohort who entered the NSL
community later and learned a pre-existing system. This finding suggests that intergenera-
tional transmission to new learners (not just sharing a language with other signers) plays a
key role in the development of these particular devices. These results demonstrate not only
the importance of the noun–verb distinction in human communication, but also how this
distinction emerges and develops in a new (sign) language.

The evidence thus far suggests that distinctions between nouns and verbs are present
in the earliest stages of novel linguistic systems. However, these distinctions may not
initially be fully conventionalised or codified, but may instead become conventionalised
through use with communication partners in the linguistic community. We present two
experimental studies that aim to explore how the improvisation of novel signals by indi-
viduals, and the interaction between users of an emerging system, affect the noun–verb
distinction. Using a silent gesture task in which hearing, non-signing participants are asked
to communicate using only their hands, we assess whether participants spontaneously
improvise distinctions between forms playing noun-like and verb-like roles, and whether
those distinctions reflect those found in naturally emerging sign languages. We also in-
troduce shared communication into our paradigm to explore whether communicative
interaction affects the development of the distinctions. In this way, we investigate the
extent to which distinctions between nouns and verbs in naturally emerging languages
represent natural conceptual categories, and the extent to which they do and do not depend
on shared communication.

1.3. Experimentally Modelling the Noun–Verb Distinction

Previous experimental research has demonstrated how methods such as silent ges-
ture, artificial language learning, and experimental semiotics can be used to investigate
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the pressures that shape language—specifically, pressures from the cognitive biases of
individuals, and pressures from the social forces within a linguistic community (Beckner
et al. 2017; Fay et al. 2010; Kirby et al. 2015; Motamedi et al. 2019; Nölle et al. 2018; Raviv
et al. 2019; Silvey et al. 2019; Verhoef et al. 2014). These experiments elicit novel forms from
participants across different media—gestures, drawings, non-linguistic vocalisations—to
understand how participants create signals, how participants produce and interpret signals
in the presence of a partner, and how signals evolve as they are used in interaction. For
example, experiments investigating the creation of novel signals have shown that, in the
absence of existing conventions, participants may rely on highly iconic forms to ground
shared reference, but that these forms can become increasingly symbolic as they are used
and conventionalised through communication (Fay et al. 2010, 2013; Garrod et al. 2007;
Perlman et al. 2015; Sulik 2018; Theisen et al. 2010).

The experiments we present use the silent gesture paradigm to explore the evolu-
tion of a communication system in the manual modality. Hearing participants with no
knowledge of sign language are asked to communicate using only gesture (without speech),
a paradigm that has been shown to have limited influence from participants’ existing
linguistic knowledge (Gershkoff-Stowe and Goldin-Meadow 2002; Goldin-Meadow et al.
2008; Özçalışkan et al. 2016; Singleton et al. 1995). Silent gesture is a paradigm that has been
widely used to understand the preferences participants have when creating novel signals.
For example, a number of silent gesture studies have investigated word order in speakers
of languages that exhibit different word order patterns, asking hearing participants who
know no sign language to describe a series of events. Goldin-Meadow et al. (2008) found
that participants with different linguistic backgrounds all produced verb-final word orders
that mapped onto a Subject-Object-Verb (SOV) order when describing events in which
an animate agent acts on an inanimate patient (e.g., MAN-GUITAR-PLAYS). More recent
studies suggest that the preference for SOV may be mediated by a variety of factors, such as
the semantics of the events (Schouwstra and de Swart 2014), the reversibility of the events
(Gibson et al. 2013; Hall et al. 2013), or the possibility of iconic representation (Christensen
et al. 2016; Meir et al. 2014).

Silent gesture is also a valuable tool to model the emergence of linguistic properties
in the manual modality because it allows comparison with data from naturally emerging
sign languages. By embedding silent gesture into an interactive framework in which
participants use the gestures they create to communicate with a partner, we can model the
processes enacted in the early emergence of sign languages—when signers bring their own
homesign systems to a community of deaf individuals, each of whom also has their own
homesign system. Previous experimental research that has embedded silent gesture into
an interactive framework has shown that novel manual systems adapt to the pressures
involved in interaction, and result in conventionalised and communicatively efficient
signals (Fay et al. 2013; Motamedi et al. 2019; Nölle et al. 2018; Schouwstra et al. 2016).

Here, we model the processes of improvisation (the creation of novel signals) and
interaction (use of signals with others who are also using signals) to understand how
conventionalised noun–verb distinctions emerge in a manual communication system. We
compare the systems resulting from these processes to two stages in the emergence of
Nicaraguan Sign Language: (1) homesign, where children without a language model
improvise their own communicative systems, and (2) interaction in the first cohort, where
the formation of a linguistic community leads to the conventionalisation of signals from the
improvised communicative systems. We asked participants to improvise gestures for a set
of event scenes devised by Abner et al. (2019), and then use those gestures in interaction
with a partner. We analysed the gestures participants produced using the coding system
developed by Abner et al. (2019). We predict that the strategies used to distinguish nouns
and verbs that have been found in the earliest stages of language creation (i.e., in homesign:
the preference for verb-final ordering) will be present in the gestures that our participants
create. However, the strategies that are found only in later cohorts of NSL and in ASL
may be absent from the gestures that our participants create. We further predict that the
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distinctions participants improvise will rely on the iconic affordances of the modality, as
suggested by Wilbur (2008) and Kimmelman (2009), for example, with gesture size and
repetitions iconically representing properties of individual items.

2. Experiment 1

2.1. Methods
2.1.1. Participants

Experiment 1 was conducted at the University of Edinburgh and recruited participants
from the university’s Careers Hub website. Forty participants (aged 18 to 27, median
age = 20; 13 male) took part in a study that required them to produce and interpret gestures
for a set of video scenes that depicted objects being used either in a scenario that was either
typical or atypical for the object. Participants were paid GBP 7 to take part in the experiment.
All participants were self-reported to be right-handed “native” English speakers, with no
knowledge of any sign language. Participants took part in the experiment concurrently
with another participant, who acted as their communication partner in stage 2 of the task
(see Section 2.1.3), giving a total of 20 pairs. Data from 5 pairs were not included in the
analyses due to technical errors in video recording.

2.1.2. Materials

We used a set of video scenes designed to show target objects used in either a typical
or atypical context. For example, a scene in which a man takes a photo with a camera
shows a camera being used in a typical context; a scene in which a man digs with a camera
shows a camera being used in an atypical context (Figure 1). Typical scenarios are expected
to elicit gestures for typical actions (‘take picture with camera’), and thus more verb-like
productions. Atypical scenes are expected to elicit gestures related to the target object
(‘camera’), and are thus more noun-like productions. We selected a set of 24 vignettes,
showing 12 objects used in typical contexts and 12 used in atypical contexts. The video
scenes we used were a subset of those used in the study reported by Abner et al. (2019), for
which objects were selected that would be familiar to participants in the United States and
in Nicaragua and which would elicit different types of movements. The subset of vignettes
was selected such that each type of atypical use (e.g., drop in bin, drop in water glass) was
used with at least 2 objects2.

Figure 1. Example of scenes used in the study. (Left) a typical-use scene showing a person taking a
photo with a camera. (Right) an atypical-use scene, showing a person digging with a camera.

Participants completed the experiment in individual experiment booths for the dura-
tion of the experiment. The experiment was run on an Apple Thunderbolt monitor, attached
to an Apple Macbook Air laptop. Video recording was done using a Logitech webcam,
also attached to the laptop, and the experiment ran using Psychopy (Peirce 2007). Video
streaming and recording used VideoBox, custom software designed to enable streaming
and recording between networked computers (Kirby 2016).
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2.1.3. Procedure

The experiment comprised three stages. In the first stage, the improvisation stages,
participants produced gestures for each vignette individually, without communicating with
another participant. In the second stage, termed the interaction stage, participants commu-
nicated with their partners, producing and interpreting a gesture for each vignette. In the
third stage, another improvisation stage, participants again produced gestures individuallya
so that we could see whether any changes introduced in stage two were retained in stage
3 (Figure 2). Throughout the experiment, participants communicated using only manual
gestures. Participants were instructed not to use speech when gesturing (audio was not
recorded), nor to use fingerspelling of any kind. Participants were also asked to remain
seated throughout the task.

Figure 2. Stages in experiment 1. Participants take part in 3 stages: first, they take part in an improvi-
sation stage, producing gestures to describe each vignette. They then take part in an interaction stage,
producing and interpreting gestures in interaction with a partner. Finally, they complete a second
improvisation stage.

In the first and third stages, participants were presented with each vignette, in random
order, and asked to produce gestures to communicate each scene. One vignette was shown
and a gesture was elicited at each trial. Participants were given a 3 s countdown to prepare
them for the beginning of each trial. The vignette was shown on the screen, playing through
twice, before participants were instructed to communicate the scene they had watched to the
camera, using only gestures. Participants were again shown a 3 s countdown, this time to
prepare them for recording. When recording began, participants saw themselves onscreen
(mirrored) in the VideoBox window. Instructions were shown onscreen throughout the
trial, informing participants to press the space bar to stop recording and move on to the
next trial. Participants completed trials for all 24 vignettes. The procedure was identical for
both improvisation stages.

In the intervening interaction stage, participants took turns with a partner to produce
and interpret gestures, in a director–matcher task. Participants both produced and inter-
preted gestures for each vignette, giving a total of 48 trials in the interaction stage (i.e., each
participant acted as director and receiver for all 24 vignettes). Participants switched roles at
each trial, and the presentation of the scenes in each trial was randomised. Participants
remained seated in individual experiment booths, and communication was enabled by
streaming video between networked computers.

As director, the participant was asked to produce a gesture to communicate the
vignette to their partner. After a 3 s countdown, participants were shown a vignette, twice
through, as in the improvisation stages. They were then instructed to communicate the
scene they had just watched to their partner. A 3 s countdown prepared them for recording
and streaming to their partner. The participant’s gesture was streamed to the networked
computer operated by the matcher; the director saw themselves mirrored onscreen at the
same time. Either director or matcher could stop the recording and streaming by pressing
the space bar. When streaming was terminated, the director had to wait for the matcher to
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guess what the gesture meant. Both participants were given feedback, and the experiment
continued to the next trial.

As matcher, participants were given a 3 s countdown to signal the start of the trial, but
were shown text on the screen reading “Waiting for partner” whilst the director watched
the vignette. The matcher then received a synchronised 3 s countdown to prepare them for
the start of streaming and recording. The matcher saw their partner’s gesture, unmirrored,
on screen. The matcher could terminate streaming by pressing the space bar when they
felt they had understood their partner’s gesture. Once streaming had been terminated,
the matcher saw a set of 4 vignettes and made their guess. The 4 vignettes were chosen
from vignettes used throughout the experiment, and comprised the target vignette (correct
response) and three foils, determined as follows:

1. Target object–foil context: a vignette sharing the target object but showing the non-
target action. For example, if the target vignette shows the typical camera context
(taking a photo), then this foil would show an atypical camera context (e.g., dig with
camera, shown in Figure 3, image 2).

2. Foil object–target context: a vignette sharing the target context (typical or atypical)
for a different object. For example, if the target vignette shows the typical camera
context, this foil would show the typical context for another object (e.g., cut with
scissors, shown in Figure 3, image 3).

3. Foil object–foil context: a vignette that does not match the target vignette on either
object or context, but does match the other foils. For example, if the target vignette
shows the typical camera context, and the first foil shows the typical context for
scissors, then this foil would show the atypical context for scissors (shown in Figure 3,
image 1).

Figure 3. Example of a matching trial. The participant is shown a target and 3 foil videos playing in a
loop on screen, and asked to select the video they think their partner was trying to communicate.

The target and 3 foils were presented as a grid of 4 looping videos. The matcher made
their guess by pressing the number (from 1–4) of the corresponding video, as indicated in
a dummy grid presented below the videos (see Figure 3). Once the matcher responded,
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both participants were given full feedback. If the matcher’s guess was correct, they saw the
target video highlighted in green, and the director saw the target video on screen. If the
matcher’s guess was incorrect, the selected video and the target video were highlighted on
the screen in red and green, respectively. In this case, the director saw the target video and
the selected video. Both participants also received text feedback on screen, reading either
“Correct” or “Incorrect”. Feedback showed onscreen for 8 s before the experiment software
automatically continued to the next trial, giving participants enough time to see both the
target and the selected videos.

2.1.4. Gesture Coding

Here, we analyse the gestures produced in the two improvisation rounds, the first
round (before interaction) and the final round (after interaction). Gesture sequences pro-
duced at each trial (describing single vignettes) were glossed and coded using ELAN
(Sloetjes and Wittenburg 2008) by members of the research team. Individual gestures in a
sequence were given a gloss describing each gesture (e.g., take photo), and then category
codes were assigned to each gesture denoting 4 main categories:

• Target action: gestures representing the action related to the object used in the stimu-
lus; a functional action showing how the target object is used. For example, for the
target object camera, the target action would be taking a photo with a camera

• Target other: gestures related to the target object, which are not the functional actions
associated with that object. For example, for nail polish, a gesture showing the action
of opening the nail polish bottle in order to perform the target action of painting the
nails.

• Not related: gestures not related to the target object, but some other component of the
scene, such as the glass of water or bin used in some of the videos.

• Verb: gestures representing the atypical verb. For example, drop, dig, cover.

Following Abner et al. (2019), our goal is to analyse some of the formal features
that distinguish noun and verb signs across natural sign languages (e.g., size, number of
repetitions), in gestures that share a similar underlying form. For example, in Figure 4a,
the participant produces two different gestures for typical and atypical scenes featuring
the target item egg: in the left-hand panel, she gestures the target action of cracking an
egg; in the right-hand panel, she positions her right hand as if holding an egg. Because
the participant has chosen two distinct forms to represent the egg, we cannot compare
features of the gestures in the typical and atypical contexts. In contrast, in Figure 4b, the
participant produces gestures that have the same underlying form for typical and atypical
scenes featuring the target item hammer: the participant’s hand (or hands) moves as if
manipulating a hammer in both cases. By comparing gestures with the same underlying
form, we can examine if, across typical and atypical contexts, participants selectively use
different features to distinguish productions in contexts designed to elicit noun forms vs.
contexts designed to elicit verb forms. Therefore, we take the target action (TA) gestures
produced in a sequence to be the participant’s representation of the intended target (i.e.,
camera), and we compare TA gestures for the same object that the participant produced
in its typical and atypical context3. We code these TA gestures for the following formal
features known to distinguish nominal and verbal signs in natural sign languages:

• Base hand use: the use of a non-dominant hand in a stationary gesture acting as a
ground for the dominant hand (e.g., representing the wall in a hammering gesture).
Only two-handed asymmetrical gestures (such as representing hammering a wall)
can be coded for base hand use (i.e., symmetrical two-handed gestures cannot be
articulated with a base hand).

• Gesture location: We note the location of the gesture as either placed on the body
(specified as eyes, mouth, ear, shoulder, torso) or in neutral space (specified in different
zones related to height and laterality of the gesture).
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• Gesture size: We code gestures as comprising local movement only (articulated using
the wrist, thumb or finger joints) or path movement (the elbow, shoulder and trunk
are involved in the movement; note that this code subsumes local movements).

• Repetitions: We note whether or not there is a repetition within a single gesture unit
(target action).

Figure 4. Example of gestures representing targets: (a), representing the target item egg where the
two forms (left, right) have different underlying representations (b) representing the target item
hammer, where the two forms (left, right) have the same underlying representations.

Two coders completed coding for data from study 1. A subset of 20% of the data
(spanning data from each coder) was second-coded by KM and reliability between this
sample and the original coding was calculated using Cohen’s Kappa (Cohen 1960) for
target action coding and for each of the formal parameters. We found very high agreement
for our variables of interest: first target action (κ = 0.93), base hand (κ = 0.85), gesture size
(κ = 0.89), gesture location (κ = 0.88) and repetitions (κ = 0.88). The full coding scheme can
be found at https://osf.io/qzgjt (accessed on 21 March 2022).

2.2. Results

We analyse our measures using mixed effects models, implemented with R (R Core
Team 2013) and lme4 (Bates et al. 2015), including context (typical/atypical) and round
(first/final) as deviation-coded binary predictors, as well as their interaction. We use the
maximal model (including all slopes and intercepts) that allows convergence, including
intercepts for item and participant, nested in pairs. Where models do not converge, we
(i) test model fit with different optimizers, (ii) remove correlations between slopes and
intercepts, and (iii) remove slopes with the lowest variance. The full specification for each
model can be found at https://osf.io/qzgjt (accessed on 21 March 2022).

Sequence length First, we analyse the overall length of gesture sequences for typi-
cal and atypical scenes (Figure 5a4), using a mixed effects Poisson regression model for
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count data. A model including both round and scene context, as well as their interaction,
demonstrated a better fit than a reduced model (χ2 = 8.47, p = 0.003). The model revealed a
significant main effect of context, such that typical scenes were shorter than atypical scenes
(β = −0.39, SE = 0.08, z = −5.14, p < 0.001), and an interaction between round and context
(β = −0.21, SE = 0.07, z = −2.92, p = 0.003). That is, participants produce longer gesture
sequences for atypical compared to typical scenes, but this difference reduces over rounds
once participants converge on conventional ways to communicate targets in the atypical
contexts.

Figure 5. Mean gesture sequence length in terms of the number of individual gestures produced in
a sequence (a) and Proportion of gesture sequences with a target action (TA) in final position (b),
shown for each round and each context (typical/atypical).

Target action position. We assess differences in how target actions are positioned in a
gesture sequence, using a logistic mixed effects model to analyse how often target action
gestures appear in the final position in a sequence (Figure 5b). For example, in a camera
event, does the target action gesture (taking a photo with a camera) appear at the end
of a gesture sequence or elsewhere in the sequence? We present here a model including
only context as a fixed effect, as including round did not improve model fit (χ2 = 1.21,
p = 0.27). Participants show a strong preference for producing target actions at the end
of the sequence in typical contexts, and rarely produced target actions at the end of the
sequence in atypical contexts (β = 10.97, SE = 1.72, z = 6.36, p < 0.001).

In our remaining analyses, we focus on gestures that are directly comparable across
typical and atypical scenes—those coded as TA gestures. Though some responses did
include multiple TA gestures, we include only the first instance of each TA gesture produced
in a sequence (only ~11% of all trials contained more than one TA gesture within the same
sequence).

In the following measures, we analyse how often participants’ productions differ
between typical and atypical contexts based on the four formal properties of gestures we
coded: base hand use, gesture location, gesture size, and repetitions. If participants produce
distinctions based on scene type, we expect typical contexts to elicit verb-like gestures
and atypical contexts to elicit noun-like gestures, varying the gesture properties in ways
similar to those found in natural sign languages (i.e., more base hand use for verbs, more
repetitions for nouns).

Base hand use. The proportion of scenes in which participants use a base hand for
each round and context is illustrated in Figure 6a. We analysed the presence of base hand
gestures at each trial using a logistic mixed effects model; the model including round did
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not show improved fit over the model including only context (χ2 = 0.79, p = 0.37). The
model revealed a significant main effect of context, with base hand use more common in
typical than atypical scenes (β = 3.19, SE = 0.96, z = 3.32, p < 0.001).

Figure 6. Gesture form analyses for experiment 1, showing base hand use (a), proportion of target
action gestures produced in the same location for typical and atypical contexts (b), gesture size (c)
and repetitions shown for iterable and non-iterable target actions (d).

Location. We used a logistic mixed effects model to analyse whether at each trial
participants gesture target actions in the same location across typical and atypical contexts
(see Figure 6b). Model comparison indicated that including round did not improve fit
compared to the null model (χ2 = 0.49, p = 0.48). The model revealed a significant intercept
(β = 1.39, SE = 0.44, z = 3.17, p = 0.002), suggesting that, on average, participants gesture
TAs in the same location across contexts.

Size. We analyse gesture size as how often participants produce target action gestures
with path movements (shown in Figure 6c), using a logistic mixed effects model. Models
including only context (χ2 = 0.25, p = 0.61) and only round (χ2 = 0.48, p = 0.49) did not
improve fit over a null model. The grand mean from the model intercept did not suggest a
reliable preference for path movements overall (β = 1.28, SE = 1.81, z = 0.71, p = 0.48).

Repetitions. We analyse how often target actions are repeated in gestures across
typical and atypical contexts using a logistic mixed effects model, adding an additional
deviation-coded predictor (including all interactions) of iterability. Some of the events can
elicit target actions that can be, and typically are, iterated (e.g., a hammering gesture); other
events typically achieve their goal with one movement and thus are not usually iterated
actions (e.g., putting on a ring). Our findings are illustrated in Figure 6d. A model including
all 3 main effects without interaction terms suggested improved fit over a reduced model
without round (χ2 = 5.97, p = 0.01). We found a significant main effect of scene type, such
that gestures for typical scenes were produced more often with repetitions than gestures
for atypical scenes (β = 0.92, SE = 0.35, z = 2.65, p = 0.008). We also found a main effect of
iterability, with non-iterable items demonstrating fewer repetitions (β = −4.23, SE = 0.77,
z = −5.47, p < 0.001).

Convergence. Finally, we analyse the extent to which communication between part-
ners has affected the gestures they produce between the first and final production rounds.
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We compare gestures produced across pairs of participants (paired in the interaction stage)
with pseudo-pairs, matching pairs of non-interacting participants, to assess the specific
role communication has in shaping the systems participants produce. We compared the
pairs on the four formal properties (base hand, location, size, and repetitions) for target
action gestures, and calculated the proportion of those properties that pairs converge on for
each target scene (illustrated in Figure 7). We analyse the proportion of form parameters
that are the same for paired participants using a logistic mixed effects model, with the
proportions weighted by the number of parameters, including fixed effects of round and
pair type (both deviation-coded). We include by-pair and by-item random intercepts with a
random slope of round for the by-item intercept (including a random slope with the by-pair
intercept led to singular fit). The model including the interaction term did not improve fit
over the model without (χ2 = 0.24, p = 0.63). Inspection of the model indicated main effects
of round (β = 0.10, SE = 0.04, z = 2.41, p = 0.02) and pair type (β = 0.19, SE = 0.06, z = 3.13,
p = 0.002)—participants produce more similar gestures to other participants in the final
round than in the first but, importantly, similarity is greater for interacting pairs than for
pseudo-pairs.

Figure 7. Similarity in form parameters across rounds for real-paired dyads and pseudo-dyads (i.e.,
who did not interact during the experiment).

2.3. Experiment 1 Summary

In experiment 1, we examined gestural production in contexts aiming to elicit noun-
like and verb-like gestures for target objects, investigating how participants’ improvised
gestures change after interaction with a partner. Our findings suggest that, even in impro-
vised gestures, participants make distinctions between descriptions of targets designed
to elicit nouns and targets designed to elicit verbs. Gesture sequences describing typical
scenes tended to be shorter than those describing atypical scenes. Gestures for target
actions were primarily produced in final position for typical (i.e., verb-eliciting) contexts,
but were rarely produced in final position for atypical (i.e., noun-eliciting) contexts. We
also found that target action gestures for typical targets were more frequently produced
with a base hand gesture than target action gestures for atypical targets, and typical targets
were more frequently repeated than atypical targets. Our findings for target position and
base hand use reflect distinctions found in ASL, NSL and those made by Nicaraguan
homesigners, as reported by Abner et al. (2019). These patterns suggest that some features
distinguishing nominal and predicate forms can emerge even in the earliest stages of a
communication system. However, we do not find distinctions based on the features of
gesture location, gesture size, nor do we see further systematisation of the distinctions
following communication. Analysing the convergence between interacting dyads and
pseudo-pairs of participants reveals the role interaction plays. We find some patterns
of convergence across pseudo-pairs, highlighting general pressures (i.e., iconicity) that
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may affect gesture similarity. However, interacting participants produce gestures that are
more similar to each other’s than pseudo-pairs of participants, suggesting that similarities
between the gestures produced by interacting participants cannot be attributed solely to
iconic representations that would be similar across all participants.

In experiment 2, we further explore how communicative constraints affect the distinc-
tions between gestures produced to signal typical and atypical contexts. In experiment 1,
we used a constrained model of communication, a reductionist operationalisation in which
participants take set turns to produce and interpret gestures, and receive comprehensive
feedback on their successes and errors. As discussed by Kocab et al. (2018), it is possible
that some of the constraints in operationalisations of communicative behaviour do not
always map well onto natural language use, and that currently, such operationalisations
do not account for the full range of behaviours that comprise communication in situated,
face-to-face interactions. Such interactions in the real world involve conventions related to
turn-taking (Stivers et al. 2009), alignment (Garrod and Pickering 2009) and repair (Dinge-
manse et al. 2015) that are not possible to enact in the reduced operationalisation we use in
experiment 1. In experiment 2, we investigate the same research questions using a more
ecologically valid operationalisation of communication, in which turn-taking and feedback
about communicative success or failure are under the control of the interacting participants
themselves. Furthermore, we contrast the interactive scenario with a condition in which
individual participants repeatedly improvise gestures for our event vignettes, without
interacting with a partner.

3. Experiment 2

3.1. Methods
3.1.1. Participants

Forty participants took part in experiment 2 (24 female), recruited from the under-
graduate population at the University of Chicago. In total, 20 participants took part in
the individual condition, and 20 participants took part in a dyadic condition, in which
they were paired with another individual (i.e., 10 dyads). Participants were reimbursed for
taking part in the study with either a payment of USD 10 or one required research course
credit. All participants were self-reported “native” speakers of English with no knowledge
of ASL (10 participants reported speaking languages in addition to English). A session with
one dyad (two participants) was excluded and re-recorded with a new pair of participants
due to a technical error in video recording.

3.1.2. Materials

As in experiment 1, participants were asked to communicate about a set of events
shown in vignettes selected from the stimuli used by Abner et al. (2019). A total of 32
vignettes were selected5, showing 16 unique items used in typical and atypical contexts.
We also manipulated the iterability of the vignettes: half of the items were typically used in
an iterable manner, where the action is repeated (e.g., rocking the baby); half were typically
used in a non-iterable manner (e.g., putting on a backpack). The experiment took place in a
private room and ran on an Apple Macbook Pro laptop using Microsoft Powerpoint. All
vignettes were presented in a randomized order. Video recording was done using a Canon
Vixia HF R800 camcorder mounted on a tripod. Participants were seated in the room with
the laptop on a table beside them, facing the camera during the improvisation stage and
facing their partner during the interaction stage.

3.1.3. Procedure

Participants took part in one of two conditions, a dyadic condition and an individual
condition (shown in Figure 8). Throughout the experiment, participants were told not to
speak or use mouthing, and were told to remain seated for the duration of the task.
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Figure 8. Stages in experiment 2, for the dyadic condition (top), identical to experiment 1, and the
individual condition (bottom), where participants take part in 3 improvisation rounds.

All participants in both conditions were given 3 practice items before the main study
began. Participants were shown a vignette and asked to describe it to the experimenter
using gestures. Participants who did not produce an explicit gesture for the target item
in the vignette (e.g., camera, baby) were instructed to do so by the experimenter. After
successful completion of the practice items, the experimenter left the room. The participant
controlled the progression of the experiment using the arrow keys to move from trial to trial.
Participants were allowed to repeat each vignette as needed before responding. After the
initial production stage, the experimenter re-entered the room only to set up the experiment
for the following stage or to give instructions preceding the communication stage.

The dyadic condition largely replicated experiment 1 in structure. Participants first
completed an initial improvisation stage before taking part in an interaction stage with
a partner. However, in the interaction stage, participants were seated in the same room,
facing each other, with the computer displaying the vignettes in sight. At each trial, both
participants could see the target vignette playing on the computer. After they had watched
the video, one participant, the designated gesturer, had to describe the vignette to their
partner using only gestures. No feedback was required from their partner and no feedback
was given from the experimenter. However, there were no other constraints on how
participants could communicate with gestures during the session and paired participants
were free to provide gestural feedback to each other, or enact repair strategies on their own
productions. Note that this lack of constraints stands in contrast to experiment 1, where
participants were physically separate and only interacted via webcam streams between
computers. Once the gesturer had finished their gesture, the experiment proceeded to
the next trial. Participants switched roles at each trial, producing a gesture on every
other trial. Participants completed a total of 64 trials, each producing a gesture for all
32 items. Following the interaction round, participants completed a final improvisation
round, identical to the first.

In the individual condition, participants completed three improvisation rounds, each
using 3 different randomised sets of all 32 vignettes. Participants produced gestures to
communicate each vignette to the camera without a partner, across all three rounds (i.e., no
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communication took place). There was a brief break period in between rounds while the
experimenter set up the next stimulus set.

3.1.4. Coding

Gesture coding for experiment 2 was identical to the coding carried out for experiment
1 and coding for both experiments was carried out concurrently. As for experiment 1, two
coders completed coding for the data and a subset of 20% of the data was second-coded
by KM to calculate the reliability. Cohen’s Kappa (Cohen 1960) indicated high agreement
across our variables of interest: first target action (κ = 0.93), base hand (κ = 0.84), gesture
size (κ = 0.92), gesture location (κ = 0.84) and repetitions (κ = 0.92).

3.2. Results

Analysis for experiment 2 largely follows the analysis for experiment 1, with the
additional inclusion of group (individual vs. dyad) as a deviation-coded fixed effect, along
with context, round, and all interaction terms. Model selection follows the same procedure
as experiment 1 and a full specification for each model can be found at https://osf.io/qzgjt
(accessed on 21 March 2022).

Sequence length. The model including only scene type demonstrated an improved fit
over the null model (χ2 = 25.20, p < 0.001); adding additional fixed effects did not improve
model fit. Inspection of the model suggests a main effect of context (β = −0.48, SE = 0.06,
z = −7.64, p < 0.001), with participants producing shorter sequences on average for typical
contexts, compared to atypical contexts (illustrated in Figure 9a).

Figure 9. Mean gesture length (a) and Proportion of gesture sequences with target action (TA) in final
position (b), shown for each round and each context (typical/atypical).
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Target action position. Again, the model including only scene type (but no other
additional fixed effects) showed improved fit over the null model (χ2 = 41.62, p < 0.001),
with the model demonstrating preference for more target actions at the end of the sequence
in typical contexts than in atypical contexts (Figure 9b; β = 6.00, SE = 0.49, z = 12.23,
p < 0.001).

As in experiment 1, the remaining analyses focus on the first TA gesture found in each
sequence, comparing matched TA gestures across typical and atypical trials.

Base hand use. We analysed the presence of base hand gestures (see Figure 10a)
at each trial using a logistic mixed effects model. The model including all three main
effects, as well as an interaction between round and group, showed improved fit over the
model without the interaction term (χ2 = 5.56, p = 0.02). The model revealed a significant
main effect of context, with base hand use more common in typical than atypical contexts
(β = 2.30, SE = 0.63, z = 3.65, p < 0.001), as well as a significant interaction between round
and group (β = −1.12, SE = 0.46, z = −2.42, p = 0.02), indicating an overall increase in base
hand use between the first and final round for dyads only.

Figure 10. Gesture form analyses for experiment 2, showing base hand use (a), proportion of target
action gestures produced in the same location for typical and atypical contexts (b), and gesture size
(c) for both dyads and individuals.

Location. The proportion of typical and atypical targets gestured in the same location
is shown in Figure 10b. Logistic mixed effects models including fixed effects of either
group or round did not improve fit over the null model (group: χ2 = 2.62, p = 0.11, round:
χ2 = 0.01, p = 0.90), and the model revealed a significant intercept (β = 1.88, SE = 0.49,
z = 3.81, p < 0.001), indicating an overall preference across groups to place target action
gestures in the same location in typical and atypical contexts.

Size. Figure 10c indicates that participants produce a high proportion of path gestures
across rounds and contexts, for both dyads and individuals. Analysis using a logistic mixed
effects model to predict path gesture production did not find an improved fit over the null
model when including either context (χ2 = 0.55, p = 0.46), or context and round (χ2 = 1.07,
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p = 0.30) as fixed effects, suggesting no reliable changes in the preference for path gestures
across contexts and rounds.

Repetitions. We show the proportion of trials with repeated targets in Figure 11,
and use a logistic mixed effects model including context, round, group, and iterability
of the target action as fixed effects, along with their interactions. A model including all
fixed effects and interaction terms showed improved fit over a reduced model (χ2 = 26.32,
p = 0.006). Inspection of the model revealed a main effect of iterability (β = −4.22, SE = 0.72,
z = −5.87, p < 0.001) and an interaction between round and iterability (β = −1.39, SE = 0.36,
z = −3.92, p < 0.001). Participants in both groups produce more repetitions for iterable than
non-iterable target actions. For iterable items, repetitions increase between the first and
final round but decrease between the rounds for non-iterable items.

Figure 11. Proportion of repeated targets, shown for iterable and non-iterable target actions, and for
participants in the dyadic and individual conditions.

Convergence. We measure convergence between pairs and pseudo-pairs on the differ-
ent formal properties of gestures as in experiment 1. In addition, we include pseudo-pairs
created from individual participants (who never communicate with a partner) matched
with other participants in the same condition. Figure 12 shows the mean form similarity
for each set of paired participants. We analyse form convergence using a logistic mixed
effects model as described in experiment 1. We include round and pair type as fixed effects,
with round deviation-coded. We include by-pair and by-item random intercepts with a
random slope of rounds for both intercepts. Model comparison indicated that the model
with the interaction between round and pair type did not improve fit over a reduced model
without the interaction (χ2 = 0.12, p = 0.94). Inspection of the reduced model suggested a
significant effect of round (β = −0.13, SE = 0.06, z = −2.19, p = 0.03), indicating that, across
groups, we see a small reduction in the similarity between the first and final production
rounds. We also find a significant effect of pair type for the pseudo-dyads (β = −0.19,
SE = 0.07, z = −2.78, p = 0.005), but not for the pseudo-individuals (β = −0.002, SE = 0.07,
z = −0.04, p = 0.97). Participants in the dyadic condition that did not interact with each other
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demonstrated lower form similarity than participants who did interact with each other.
Individuals who only produced gestures in isolation showed similar levels of convergence
as participants who communicated together in dyads.

Figure 12. Similarity in form parameters across rounds for real-paired dyads (left panel) and pseudo-
dyads, made up of participants in the dyadic condition paired with participants with whom they did
not interact (middle panel) and participants in the individual condition (right panel), paired with
other individuals with whom they did not interact.

3.3. Experiment 2 Summary

In experiment 2, we investigated the emergence of distinctions between gestures
communicating noun-like and verb-like meanings during improvisation by individuals
and following interaction between pairs of participants. We used an operationalisation
of interaction that allowed for more unconstrained and organic turn-taking and repair
strategies between participants than in experiment 1. We further compared productions
by dyads before and after interaction with productions by individuals who repeatedly
produced gestures over 3 rounds but without communicating the target scenes to a partner.
We replicated findings from experiment 1. Participants produced shorter gesture sequences
when describing targets in a typical context than in an atypical context. Participants were
also more likely to place gestures for target actions in the final position of a sequence, and
to use a base hand gesture, when describing typical (i.e., verb-like) contexts than atypical
(i.e., noun-like) contexts. Finally, we found that the frequency of repetitions maps onto
the iconicity of the event, with iterable items gestured with more repetitions than non-
iterable items. Notably, our findings from individuals (not in dyads) align in key ways with
those from dyads and from experiment 1, suggesting that, while communication allows
participants in pairs to converge on a shared system, the distinctions that do emerge are
not driven by communication but can emerge through improvisation alone.

4. General Discussion

The categories of nouns and verbs are among the basic elements of human language
(Bickerton 1990; Hockett 1977; Jackendoff 2002). Here, we asked whether systematic
formal distinctions between noun- and verb-like forms emerge in improvised gestures,
and whether those distinctions further conventionalise over time and through interactions.
In particular, our work closely follows that reported by Abner et al. (2019), tracking how
similar features (base hand, size of movement, and repetition) distinguish noun and verb
signs in ASL, NSL and Nicaraguan homesigners. Table 1 provides a summary of our
findings in comparison to those reported by Abner et al. (2019).

25



Languages 2022, 7, 95

T
a

b
le

1
.

Su
m

m
ar

y
of

fin
di

ng
s

fr
om

cu
rr

en
ts

tu
di

es
an

d
th

os
e

re
po

rt
ed

by
A

bn
er

et
al

.(
20

19
)f

or
A

SL
,N

SL
an

d
N

ic
ar

ag
ua

n
ho

m
es

ig
ne

rs
.

S
il

e
n

t
G

e
st

u
re

A
b

n
e

r
e

t
a

l.
(2

0
1

9
),

N
a

tu
ra

l
L

a
n

g
u

a
g

e
s

E
x

p
e

ri
m

e
n

t
1

E
x

p
e

ri
m

e
n

t
2

A
S

L
N

S
L

N
ic

a
ra

g
u

a
n

H
o

m
e

si
g

n
e

rs

U
tt

e
ra

n
ce

fi
n

a
l

p
o

si
ti

o
n

H
ig

he
r

pr
op

or
ti

on
of

ut
te

ra
nc

e-
fin

al
ta

rg
et

s
fo

r
ty

pi
ca

ls
ce

ne
s

H
ig

he
r

pr
op

or
ti

on
of

ut
te

ra
nc

e-
fin

al
ta

rg
et

s
fo

r
ty

pi
ca

ls
ce

ne
s

H
ig

he
r

pr
op

or
ti

on
of

ut
te

ra
nc

e-
fin

al
ve

rb
ta

rg
et

s

H
ig

he
r

pr
op

or
ti

on
of

ut
te

ra
nc

e-
fin

al
ve

rb
ta

rg
et

s

H
ig

he
r

pr
op

or
ti

on
of

ut
te

ra
nc

e-
fin

al
ve

rb
ta

rg
et

s

B
a

se
h

a
n

d
H

ig
he

r
pr

op
or

ti
on

of
ba

se
ha

nd
us

e
w

it
h

ta
rg

et
s

fo
r

ty
pi

ca
ls

ce
ne

s

H
ig

he
r

pr
op

or
ti

on
of

ba
se

ha
nd

us
e

w
it

h
ta

rg
et

s
fo

r
ty

pi
ca

ls
ce

ne
s

H
ig

he
r

pr
op

or
ti

on
of

ba
se

ha
nd

us
e

w
it

h
ve

rb
ta

rg
et

s

H
ig

he
r

pr
op

or
tio

n
of

ba
se

ha
nd

us
e

w
it

h
ve

rb
ta

rg
et

s
fo

r
m

or
e

re
ce

nt
co

ho
rt

si
gn

er
s

N
o

re
lia

bl
e

tr
en

ds
fo

un
d.

L
o

ca
ti

o
n

Sa
m

e
lo

ca
tio

n
us

ed
fo

r
bo

th
ty

pi
ca

la
nd

at
yp

ic
al

ta
rg

et
s

Sa
m

e
lo

ca
tio

n
us

ed
fo

r
bo

th
ty

pi
ca

la
nd

at
yp

ic
al

ta
rg

et
s

N
ot

st
ud

ie
d

N
ot

st
ud

ie
d

N
ot

st
ud

ie
d

S
iz

e
o

f
m

o
v

e
m

e
n

t
N

o
re

lia
bl

e
tr

en
ds

fo
un

d
N

o
re

lia
bl

e
tr

en
ds

fo
un

d
H

ig
he

r
pr

op
or

ti
on

of
pr

ox
im

al
m

ov
em

en
tw

it
h

ve
rb

ta
rg

et
s

H
ig

he
r

pr
op

or
ti

on
of

pr
ox

im
al

m
ov

em
en

tw
it

h
ve

rb
ta

rg
et

s

H
ig

he
r

pr
op

or
ti

on
of

pr
ox

im
al

m
ov

em
en

t
w

it
h

ve
rb

ta
rg

et
s

R
e

p
e

ti
ti

o
n

s

H
ig

he
r

pr
op

or
ti

on
of

re
pe

ti
ti

on
s

fo
r

it
er

ab
le

ta
rg

et
s

an
d

fo
r

ta
rg

et
s

in
ty

pi
ca

ls
ce

ne
s

H
ig

he
r

pr
op

or
ti

on
of

re
pe

ti
ti

on
s

fo
r

it
er

ab
le

ta
rg

et
s.

H
ig

he
r

pr
op

or
ti

on
of

re
pe

ti
ti

on
s

w
it

h
no

un
ta

rg
et

s
fo

r
it

er
ab

le
an

d
no

n-
it

er
ab

le
ta

rg
et

s

H
ig

he
r

pr
op

or
ti

on
of

re
pe

ti
ti

on
s

fo
r

it
er

ab
le

ta
rg

et
s;

hi
gh

er
pr

op
or

ti
on

of
re

pe
ti

ti
on

s
fo

r
no

un
ta

rg
et

s
fo

r
la

te
r

co
ho

rt
s

H
ig

he
r

pr
op

or
ti

on
of

re
pe

ti
ti

on
s

fo
r

it
er

ab
le

ta
rg

et
s.

Te
nd

en
cy

to
pr

od
uc

e
m

or
e

re
pe

ti
ti

on
s

fo
r

no
un

ta
rg

et
s.

26



Languages 2022, 7, 95

Across both experiments we report, participants make distinctions between gestures
they produce for targets appearing in typical contexts (designed to elicit verb-like gestures)
and atypical contexts (designed to elicit noun-like gestures). Gesture sequences for typical
contexts are shorter than gesture sequences for atypical contexts. This difference in length is
largely driven by the additional verb gesture used to describe the action in atypical contexts
(e.g., dig, drop). The target object and target action can be conflated and articulated
simultaneously for typical contexts (e.g., a taking a photo gesture contains information about
the object, camera, and the action, taking a photo with a camera). In contrast, the atypical
action must be specified separately from the target object (e.g., digging with a camera
requires a dig gesture and also a camera gesture). The conflation of object and action in
descriptions of typical contexts is not inevitable and, indeed, there are some examples of
participants who produce gesture sequences where they specify object information in one
gesture (e.g., tracing a rectangular shape to indicate the camera) before producing a target
action gesture.

However, since producing object and action information in a single gesture is sufficient
to describe the typical contexts in this study, object-only information is often left out of
descriptions of typical contexts, rendering those descriptions shorter than descriptions of
atypical contexts.

When we focus only on gestures for target actions that capture the same property
in both typical and atypical contexts (e.g., pushing the button on a camera for the taking-
a-picture event and for the digging with a camera event), we find that target actions tend
to appear in the final position of a gesture sequence for typical contexts, but not for
atypical contexts. Previous silent gesture experiments have suggested that participants
from different language backgrounds show a preference for verb-final sequences for non-
reversible events (Goldin-Meadow et al. 2008; Hall et al. 2013; Meir et al. 2014; Schouwstra
and de Swart 2014), and verb-final order (specifically, SOV) is considered grammatical
across all documented sign languages (Napoli and Sutton-Spence 2014). Finally, our results
dovetail with those reported by Abner et al. (2019), who found that signers across all three
groups they studied (ASL signers, NSL signers, and Nicaraguan homesigners) produced
verb (but not noun) targets in the utterance-final position. Our findings are therefore
consistent with an interpretation that target action gestures act like verbs in typical contexts,
but like nouns in atypical contexts.

We also find that participants across experiments and conditions produce more base
hand gestures for target actions in typical contexts than in atypical contexts. Abner et al.
(2019) reported findings for distinctions made using base hand articulation, though their
findings are somewhat complex. Their results suggested that, for NSL signers, only those
who had entered the signing community relatively late (when a language model had been
established), used base hand articulation more often with verb targets than noun targets.
There was a tendency for a similar pattern in Nicaraguan homesigners, but only in some
of the individuals. Notably, Abner et al. (2019) found that ASL signers demonstrated
very limited use of base hand gestures for both verb and noun targets, suggesting that the
grammatical function and role of the base hand can vary cross-linguistically. Where they
are used, Abner et al. (2019) suggest, base hand gestures iconically represent additional
event arguments (such as the wall being hammered against), not properties inherent to
an object, and therefore we might expect them to appear in verb-like productions more
frequently than noun-like productions. Indeed, many of the strategies used to distinguish
nouns and verbs cross-linguistically in sign languages reflect iconic features of objects and
events. These features can then be systematised to distinguish grammatical categories
(Wilbur 2008). For example, repetition can iconically represent event iterability, as our
participants demonstrate: more repeated gestures are used when describing iterable events
than non-iterable events. Findings from Nicaraguan homesigners and NSL cohort 1 signers
indicate similar patterns—repetitions do not distinguish noun from verb targets, but do (not
surprisingly) signal iterability. In contrast, ASL signers and NSL signers who entered the
signing community later not only use more repetition overall for iterable items, but also use
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repetition to distinguish noun and verb targets. Together, these findings suggest that the
grammatical use of repetitions to distinguish word classes may develop over time. Abner
et al. (2019) further suggest that using repetitions as a grammatical marker may emerge
from the iconic use of repetitions. Some NSL signs for objects, which were associated with
iterable actions, were repeated; as a result, repetition became associated with, and a marker
for, nouns. In comparison, our finding from experiment 1 in which participants produce
more repetitions for typical (verb) than atypical (noun) targets runs counter to this pattern,
though the pattern we find is also attested in some sign languages (Kubus 2008; Schreurs
2006). This finding suggests that the grammaticalisation of repetitions into word class
markers, while possibly grounded in the iconic relation to iterability, may be flexible in
how it is applied to distinguish noun and verb forms. Certainly, across both experiments 1
and 2, repetitions strongly (and iconically) distinguish iterable from non-iterable events.

We do not find that participants make any distinctions based on the two remaining
form properties we analysed—the size of target action gestures, or the location of target
gestures. In both cases, iconic representation of events would predict that distinctions could
emerge based on either property. For example, Kimmelman (2009) suggests that verb forms
may be derived from embodied enactments of events, which may rely on larger, iconic
movements than on more economic, reduced forms. Similarly, locations inherent to an
event may be preserved in a verb or action sign (such as holding a camera to the face to take
a photo) but produced in a neutral space for an object sign (as the location is not intrinsically
linked to the object alone). That we do not find distinctions based on these parameters is
not surprising for a number of reasons. Firstly, though common strategies such as size,
location and repetitions are used across sign languages to distinguish noun and verb forms,
and have been hypothesised to have their bases in shared, iconic representations, not
all languages mark grammatical categories across all parameters. Indeed, the use and
perception of some distinctions such as the size of the signing space can vary depending on
the signer’s cultural or linguistic experience (Emmorey and Pyers 2017; McCaskill et al. 2011;
Mirus et al. 2001). In addition, some representations may be more flexible in earlier stages
of language emergence, as our experiment aims to model. For example, although natural
word order preferences are widely documented in silent gestures (Goldin-Meadow et al.
2008; Hall et al. 2013; Schouwstra and de Swart 2014), and word order preferences appear
early in emerging sign languages (Napoli and Sutton-Spence 2014; Sandler et al. 2005),
other properties may arise later through interaction with communities and transmission to
new learners forming a linguistic community. In particular, we would expect spontaneous
gestures, on the whole, to use a larger gesture space than conventionalised sign systems
(Flaherty et al. 2020; Namboodiripad et al. 2016), which may obfuscate more fine-grained
gesture size distinctions used across scene types. That is, size distinctions may first require
a reduction in the gesture/signing space to be discernible. Indeed, in experiment 2, we
find that participants show a strong preference to produce larger path gestures, regardless
of context—there is little variability here with which a distinction based on context could
emerge.

Across both experiments 1 and 2, we find that, although the distinctions participants
produce may be grounded in iconic representations of events, participants who interact
with each other converge on a shared system, producing gestures more similar to each other
than would be expected if similarity was based on iconicity alone. In particular, interacting
participants produce similar forms in both experiments 1 and 2 despite our two different
operationalisations of communication, suggesting that the act of producing a communica-
tive signal that is then interpreted by a partner is sufficient for conventionalised systems to
emerge, regardless of the behaviours available in face-to-face interaction that might other-
wise shape or facilitate the emerging communicative system (Healey et al. 2007; Roberts
and Levinson 2017). However, the distinctions between typical and atypical targets that
emerge across participants do so at the earliest stage of improvisation. These distinctions
map most closely onto the findings reported by Abner et al. (2019) for Nicaraguan home-
signers, who produce distinctions between noun- and verb- targets that are still highly
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variable across individuals, except for the strong preference (also found here) to place
verb-like productions at the end of a sequence. Furthermore, our findings indicate that
communication in itself is not sufficient for the further systematisation of these distinctions
that we see in ASL and later cohorts of Nicaraguan Sign Language—communication in our
case did not lead to substantial additional development of the gestures produced to signal
typical vs. atypical targets. Consistent with these findings, previous work suggests that
both using communicative signals in interaction and learning those signals by naive users of
the system shape the emergence of categorical structure (Motamedi et al. 2019; Nölle et al.
2018; Raviv et al. 2019; Silvey et al. 2019). Moreover, it is the repetition of these processes
over time that leads to the cultural evolution of systematic distinctions (Kirby et al. 2014;
Mesoudi and Thornton 2018; Tamariz and Kirby 2016). Although communicative systems
at all stages distinguish between noun-like and verb-like targets, manual communication
systems evolve noun and verb categories marked by multiple features (see Goldin-Meadow
et al. 1994, for evidence of noun–verb categories in a child homesigner in the United States).
As such, future work is needed to test how preferences to distinguish noun and verb forms
evolve through repeated interaction and iterated learning.

Finally, in experiments 1 and 2, we contrasted two experimental approaches to mod-
elling communicative behaviour. In experiment 1, we operationalised interaction using
a reduced director–matcher paradigm in which interacting participants took set turns to
produce and interpret gestures (they selected one meaning from a restricted set of four
possible interpretations), and all participants received feedback about whether their inter-
pretation was successful. In experiment 2, the operationalisation of interaction was less
restrictive, with participants free to negotiate turn-taking and repair strategies, and no limit
was put on the meanings they could consider. Although there were small differences in the
systems that participants produced (for example, participants in experiment 1 produced
more repetitions for typical actions), our results from the two experiments closely align
with each other, highlighting the robustness of the improvisation paradigm.

A final, important point is that we find similarities between the noun–verb distinctions
created by participants in both experimental paradigms and the noun–verb distinctions
found in the naturally emerging language studied in Nicaragua (Abner et al. 2019). For
example, early distinctions were based on the order of gestures in a sequence and the use
of base hand gestures to mark typical (verb-eliciting) contexts. Experimental models can
rarely provide a perfect analogue of language emergence in the real world (Kocab et al.
2018), not least because the participants all know a language. Moreover, the experimental
paradigm contains time- and task-related constraints that do not directly replicate language
use in the real world. However, our experiments exemplify how such methods can be used
alongside data from natural languages to test specific predictions about the processes and
mechanisms that drive language evolution. A growing body of work uses these paradigms,
informed by the available data from emerging sign languages, to explore key questions
about how languages emerge (Hwang et al. 2016; Meir et al. 2014; Motamedi et al. 2019,
2021; Özyürek et al. 2015).

5. Conclusions

We investigated how participants distinguish between typical (verb-like) and atypical
(noun-like) targets in novel manual communication systems across two experiments that
examined the effect of communication on the emergence of the noun–verb distinction. We
found that, across both experiments, clear distinctions emerged in the earliest improvisation
stages. All of the participants placed gestures serving a verb role at the end of their
utterances, and placed gestures serving a noun role earlier in the utterance. Participants also
were biased to produce a base hand on gestures serving a verb function. The strategies used
to distinguish between typical and atypical targets emerged early during improvisation,
suggesting that the distinction between nouns and verbs is a basic feature of how we
communicate, becoming conventionalised in languages over time. Although interacting
participants converged on a shared communication system, we did not see further changes,
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indicating that other processes (such as the transmission of the system to new learners)
are involved in the conventionalisation of noun–verb distinctions. We suggest that using
experimental methods to test these hypotheses alongside data from natural languages can
help to build a robust picture of how systematic grammatical distinctions emerge.

Supplementary Materials: Files including the annotations made from video data (used for analysis)
and all analysis scripts can be found at: https://osf.io/qzgjt (accessed on 21 March 2022). Video data
from experiment 1 is available at: https://datashare.ed.ac.uk/handle/10283/3195 (accessed on 21
March 2022).
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Notes

1 While accounts exist suggesting that some languages do not have clear noun-verb categories (Kaufman 2009; Kinkade 1983),
these accounts have proved controversial with others providing analysis that shows while categories may not be overtly marked,
nominals and predicates are distinguished at some level (Baker 2003; Koch and Matthewson 2009).

2 The full list of items included can be found at OSF page. https://osf.io/qzgjt (accessed on 21 March 2022).
3 A list of target actions can be found at https://osf.io/qzgjt (accessed on 21 March 2022).
4 Plots throughout the manuscript were generated using the Python libraries Matplotlib and Seaborn (Hunter 2007; Waskom 2021).
5 A full description of vignettes can be found at https://osf.io/qzgjt (accessed on 21 March 2022).
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Abstract: This paper investigates object-based and action-based iconic strategies and combinations of
them to refer to everyday objects in the lexicon of an emerging village sign language, namely Central
Taurus Sign Language (CTSL) of Turkey. CTSL naturally emerged in the absence of an accessible
language model within the last half century. It provides a vantage point for how languages emerge,
because it is relatively young and its very first creators are still alive today. Participants from two
successive age cohorts were tested in two studies: (1) CTSL signers viewed 26 everyday objects in
isolation and labeled them to an addressee in a picture-naming task, and (2) CTSL signers viewed
16 everyday objects in isolation and labeled them to an addressee before they viewed the same objects
in context being acted upon by a human agent in short video clips and described the event in the
clips to a communicative partner. The overall results show that the CTSL signers equally favored
object-based and action-based iconic strategies with no significant difference across cohorts in the
implementation of iconic strategies in both studies. However, there were significant differences
in the implementation of iconic strategies in response to objects presented in isolation vs. context.
Additionally, the CTSL-2 signers produced significantly longer sign strings than the CTSL-1 signers
when objects were presented in isolation and significantly more combinatorial sign strings than the
CTSL-1 signers. When objects were presented in context, both cohorts produced significantly shorter
sign strings and more single-sign strings in the overall responses. The CTSL-2 signers still produced
significantly more combinatorial sign strings in context. The two studies together portray the type
and combination of iconic strategies in isolation vs. context in the emerging lexicon of a language
system in its initial stages.

Keywords: Central Taurus Sign Language; village sign language; emerging lexicon; object descrip-
tions; iconic representations

1. Introduction

1.1. Iconic Representations in the Manual Systems

The affordances of the body and hands allow iconic representations of linguistic
information in manual systems. The non-arbitrary form-meaning mappings of the real-
world entities is a ubiquitous property of sign languages that can be observed at many
levels of linguistic organization (e.g., Klima and Bellugi 1979; Emmorey 2014; Lepic and
Padden 2017; Perniss et al. 2010; Padden et al. 2013; and Taub 2001). For example, iconicity
plays a role in the large proportion of a signed lexicon (Pietrandrea 2002); the path, manner
and location of a sign are frequently iconic (Senghas et al. 2004); information delivery in the
event structure, such as telicity, can be iconic (Wilbur 2003); and the way sign languages
use or encode space can have iconic motivations (e.g., Padden 2016; Perniss 2007; and
Vermeerbergen 2006).

The non-arbitrary nature of iconic forms may seem to be straightforward for perception
and production. However, they are not readily accessible to individuals having no prior
experience with communication in the manual modality (e.g., Klima and Bellugi 1979;
Ortega et al. 2017; and Pizzuto and Volterra 2000). Taub (2001) proposed that there are a
least several sub-processes that are essential in inventing an iconic form, such as recognizing
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associations between concepts and a variety of sensory (visual, auditory, and kinesthetic)
images, selecting a candidate image representative of the target concept and schematizing
and encoding the selected image using a phonologically valid linguistic form. From among
many possible candidates as a representative image of the target concept, which iconic forms
are recognized as more salient for selection?

Previous investigations in the lexicons of manual systems (improvised gestural sys-
tems and emerging and established sign languages) presented evidence for the systematic
variation in the use of action-based or object-based iconic forms across semantic categories
and event structures. These iconic forms have been discussed under a variety of terms
so far, focusing on the representational role of the hands, either representing the agen-
tive role of the signer or a salient property of the referent (e.g., Brentari et al. 2012; Ergin
and Brentari 2017; Meir et al. 2013; Müller 2013; Müller et al. 2013; Ortega and Özyürek
2020; Padden et al. 2013, 2015; and Supalla 1982). Among the iconic modes of represen-
tation defined in the manual modality are, for example, acting, depicting how objects
are manipulated (Müller 2013), and object-depicting entities through the shape, dimen-
sions, or outline of an object with no action representations involved (Padden et al. 2013).
Padden et al. (2013) further elaborated on the iconic patterning for lexical signs for hand-
held man-made artifacts (“tool”) by dividing them into two groups—handling, representing
an agent manipulating the target tool by handling it, and instrument, representing the ma-
nipulated tool itself—and presenting evidence for distinct iconic patterning across semantic
categories in the use of these iconic forms. For example, “hammer” in American Sign
Language (ASL) is expressed with a handling type handshape showing how a hammer is
grasped, along with the typical downward repeating movement depicting the canonical
action associated with this object. “Toothbrush” in ASL is expressed with an instrument
type handshape with the index finger extended while the hand moves sideways back and
forth near the mouth, as in the action of brushing one’s teeth. Padden et al. (2013) reported
that in response to stimuli involving the images of common objects such as clothes, utensils,
cosmetic products, and tools, the signers of ASL, Al-Sayyid Bedouin Sign Language (ABSL),
and New Zealand Sign Language (NZSL) tend to produce instrument strategies more
frequently as opposed to handling strategies, whereas American and Bedouin non-signing
gesturers display the opposite pattern. These findings indicate that first, despite speaking
different languages and living in different regions of the world, non-signing gesturers
display similar cognitive tendencies, and the types of iconic strategies they use systemat-
ically differ from the ones used by signers. Second, instrument forms as iconic strategies
may be an important linguistic tool to expand the lexicon of sign languages by adding
more handshape distinctions as opposed to the gestural ones produced in an improvised
fashion. Similar to the findings of Padden et al. (2013), in a cross-linguistic analysis on
a total of eight established and emerging sign languages, including Central Taurus Sign
Language (CTSL), Hwang et al. (2017) reported recurring patterns for naming entities,
even if they individually varied in imagistic form: handling and instrument forms (both
involve a manipulative action) are used for tools, whereas object forms (i.e., static forms
with no action involved) are more often used for fruits and vegetables. Hou (2018) reported
similar grouping of iconic strategies for tools and foods in San Juan Quiahije Chatino Sign
Language. Tools, as a category of stimuli, seem to strongly elicit forms exhibiting human
agency, whereas this is less prevalent in semantic categories like fruits and vegetables.

Other studies on emerging sign languages report systematic variation across event
structures. For example, Ergin and Brentari (2017) reported that CTSL signers favor object
strategies depicting the form of an object over handling strategies depicting an action associ-
ated with the target object in non-agentive contexts, as opposed to agentive ones. When
the object is acting on its own or not acting at all in a non-agentive context, such as “The
lollipop is on the table”, CTSL signers tend to use object-based iconic strategies (i.e., object
handshapes) to represent the form of a lollipop. When the object is being acted upon by an
agent, as in “The man puts the lollipop on the table”, they tend to use action-based iconic
strategies (i.e., handling handshapes) more frequently. Moreover, Ergin and Brentari (2017)
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reported that the use of these strategies may evolve over time in that CTSL in its first gener-
ation1 favored handling strategies over object strategies, but as of the second generation,
it evolved into a system favoring object strategies over handling strategies. Using the
same stimuli, Goldin-Meadow et al. (2015) also reported systematic opposition between
non-agentive and agentive contexts in the use of object vs. handling strategies by Nicaraguan
homesigners, the cohort 1 and cohort 2 signers of Nicaraguan Sign Language (NSL), and a
group of American Sign Language (ASL) signers. All four groups, including homesigners,
used object-based iconic strategies almost exclusively in non-agentive contexts and used
handling strategies more frequently in agentive contexts, suggesting that systematically
varying morphological constructs are fundamental properties of language that appear
under a variety of environmental conditions. Another important finding of this study is
the consistency of these iconic handshape types being wider for ASL and NSL signers in
comparison with the homesigners. In other words, individuals using a shared sign system
with others are more consistent in the type of iconic strategies they use across agentive vs.
non-agentive contexts than those using a non-shared system. In addition, as in the case of
CTSL, Goldin-Meadow et al. (2015) reported generational differences in the use of these
iconic strategies. NSL cohort 2 and the ASL signers produced more handling handshapes
than object handshapes in their predicates in agentive contexts as opposed to NSL cohort 1
and homesigners, which suggests that these iconic strategies may evolve and stabilize over
time as a system matures.

An important finding of the previous studies is that sign languages exhibit cross-
linguistic differences in terms of iconic patterning. For instance, in a comprehensive study
conducted on 11 sign languages, Nyst et al. (2021) reported cross-linguistic differences
across languages in the use of handling vs. object strategies in response to the images
of 10 common objects. Adamorobe, Nanabin, and Ghanaian Sign Language exhibit a
preference for object handshapes. Ivory Coast, Malian, and Portugese Sign Language
exhibit a preference for handling handshapes. Kenyan, Ethiopian, Guinea-Bissau, and
Boukako Sign Language as well as the Sign Language of the Netherlands, is a middle
group without a strong preference for either handshape2. In addition, sign languages may
display differences in the developmental paths they take. For example, while CTSL begins
with handling strategies and evolves into a system favoring object strategies over time,
NSL follows the opposite path (Ergin and Brentari 2017 and Goldin-Meadow et al. 2015,
respectively). In summation, despite showing certain tendencies across semantic categories
(i.e., foods elicit object-based iconic forms and tools elicit action-based iconic forms), there
seem to be language-specific tendencies across languages, leading to variation.

The patterning of iconic forms across semantic categories and event structures is not
only a property of emerging and established signed lexicons. Recent evidence from the
improvised gestures of hearing adults shows alignments between sign languages and
gestural communication in that there are systematic variations in the use of iconic gestural
forms, possibly shaped by similar cognitive tendencies. For example, Schembri et al. (2005)
detected similar movements and locations for the manual productions of non-signing
Australians and signers of Australian Sign Language in response to a task involving
classifier predicates of motion, but their choice of handshapes differs significantly. In
addition, in a pantomime generation task in which participants were asked to produce
gestures for written words they were presented on a computer screen, Ortega et al. (2017)
showed that Dutch speakers’ gestures share varying degrees of form overlap with the
signs from the Sign Language of the Netherlands (full, partial, or no overlap). Moreover,
hearing participants guessed the meanings of signs with full and partial overlap more
accurately, and they assigned these signs higher iconicity ratings than signs with no overlap.
These findings suggest that deaf and hearing adults converge in their iconic depictions for
some concepts (e.g., TO-CUT, TO-SAW, or LAPTOP), possibly as an outcome of the shared
conceptual knowledge and manual-visual modality. Furthermore, Ortega and Özyürek
(2020) found systematicity in the implementation of iconic strategies in the gestural forms
of various concepts. They showed that action-based iconic forms (i.e., acting) through
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reenacting the motion of the action associated with the target object were favored to refer
to manipulable objects, whereas object-based forms such as recreation the form of an object
(i.e., hand representing the object) and tracing its shape with the hands (i.e., drawing) were
favored to refer to the static state and non-manipulable nature of an object, respectively.

In addition, several previous studies argued that action simulations are the precursors
of manual iconic forms (Cook and Tanenhaus 2009 and Hostetter and Alibali 2008), with
some recent empirical support for action-based iconic representations to be the building
blocks of an emerging lexicon in the manual modality. For example, Ortega and Özyürek
(2020) presented evidence for an overwhelming tendency for the use of action-based forms,
implying that acting might be a building block of an emerging lexicon in the manual modal-
ity. Similarly, Ortega et al. (2014) claimed that action-based iconic forms are developmental
milestones in the language acquisition process and present evidence for action-based signs
to be favored more in children-adult interactions and object-based (perceptual) signs to be
favored more in adult-adult interactions.

In summation, these findings provide us with insight into the systematic tendency
in the use of certain action-based or object-based iconic features to refer to a certain type
of referents and possible pathways for iconic forms to become linguistic tools over time
in the manual modality. Specifically, the findings in favor of the dominance of action-
based iconic forms in the gestural productions are intriguing in that they trigger further
questions regarding the perception of real-world referents and the invention of iconic forms
representing them. Are the object-based iconic forms or the action-based iconic forms recognized as
more salient for selection for iconic representations? What forms the building blocks of an emerging
lexicon in the manual modality?

1.2. Combination of Signs and İconic Strategies

Using multi-sign strings such as compounds in order to distinguish concepts across
semantic categories is a common property of sign languages (e.g., BLUE ˆ SPOT for “bruise”
in ASL (Klima and Bellugi 1979)). Evidence from emerging sign languages indicates that
this mechanism is present in the initial stages of a language, and some combinations of
signs used for object descriptions are systematic (e.g., Ergin et al. 2021; Meir et al. 2010; and
Tkachman and Sandler 2013). Ergin et al. (2021) reported that CTSL signers frequently
use multi-sign strings to refer to entities from various semantic categories (e.g., everyday
objects, utensils, and fruits and vegetables). While some of these multi-sign descriptions
are relatively conventionalized compounds (e.g., TEA ˆ ONE-ON-ANOTHER for ”teapot”),
others have the flavor of idiosyncratically longer descriptions (e.g., TEA ˆ POUR-FROM-
HANDLE ˆ ONE-ON-ANOTHER, FLAME ˆ PUT-ON ˆ ONE-ON-ANOTHER). When
expressing a systematic compound3, CTSL seems to be following a certain pattern in terms
of sequencing its constituents. Tea, an action involving an iconic constituent delivering
information about the function of the object, frequently precedes the constituent signaling
the static form or the size or shape of the target object (ONE-ON-ANOTHER) (Figure 1).

Similar results have been reported in Israeli Sign Language (ISL) and Al-Sayyid
Bedouin Sign Language (ABSL): the constituents involving the size or shape (i.e., static
form) information of the target object occupied the final positions in the compounds (e.g.,
CHICKEN ˆ OVAL-OBJECT for “egg” in ABSL or LIPSTICK ˆ SMALL-OBJECT for “lipstick”
in ISL). However, in its initial stages, when a language does not have a conventionalized
lexical item for a referent, longer descriptions become inevitable (e.g., WRITE ˆ ROW ˆ
MONTH ˆ ROW ˆ WRITE for “calendar” in ABSL) (Meir et al. 2010; and Sandler et al.
2011). Similarly, Tkachman and Sandler (2013) reported a high tendency in both ISL and
ABSL to produce compounds and longer sign strings in response to picture stimuli of
unfamiliar objects which did not have a conventionalized lexical item in ISL or ABSL.
Morgan (2015) also found that some compounds in Kenyan Sign Language such as BLACK
ˆ PEAR-SHAPE (“avocado”) display a systematic order among their components, but other
multi-sign strings involve longer sequences with constituents in variable orders and with
some items repeated multiple times.
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(a) (b) (c) 

Figure 1. (a) A Turkish teapot. (b) The sign for TEA. (c) The sign for ONE-ON-ANOTHER.

The findings from Zinacantec Family Homesign (Z) show that compounding is present
even in a first-generation language. In response to the picture of a chicken, Z signers first
start with using a size and shape specifier depicting how a Zinacantec typically handles a
chicken, thereby demonstrating its size and shape, followed by an action depicting how
Zinacantecs kill a chicken: a quick jerk to break its neck (Haviland 2013, p. 321). Despite
having conventionalized lexical items such as CHICKEN, Haviland (2013) reported that
Z signers are not always consistent. For example, for a small SLEDGEHAMMER, a Z
signer may produce multi-sign strings starting with a handling handshape showing how a
hammer is held, which also indicates the size of the target object, followed by a pounding
action and completing with four full vertical strokes. On another occasion, in response to
the picture of two ordinary hammers, the same Z signer may produce three distinct vertical
pounding movements.

To sum up, using more than one sign or word to refer to real-world referents is a
ubiquitous feature of natural languages. Evidence from emerging sign languages and
homesign systems suggests that this feature springs up quickly in the initial stages of
a language. While rarely used daily objects elicit idiosyncratically longer sequences of
constituents (e.g., see Ergin et al. 2021 for “gas tank” variants in CTSL), more frequently
used objects (e.g., “teapot” in CTSL) tend to elicit shorter sign strings or systematically
ordered compounds. Whether there are generational differences in the combinatorial use
of sign strings to refer to everyday objects and whether presenting stimuli in isolation vs.
context affects the combinatorial structures remain open questions.

1.3. The Focus of This Study

Previous studies mentioned in Sections 1.1 and 1.2 mainly focused on either object-
based (i.e., static iconic forms with no action involved) or action-based iconic forms and
presented evidence for systematic variation of them across semantic categories or distinct
event structures. This study aims to investigate the action, object, and simultaneous use
of action and object as iconic strategies (see the coding procedure in Section 2.1) and their
combinations used for referring to everyday objects across generations in the emerging
lexicon of Central Taurus Sign Language. The motivation for this investigation is to
understand (1) whether a language in its initial stages favors action, object, or simultaneous
production of action and object strategies as a more salient property to represent a target
object iconically, (2) whether there are generational differences in the use of these strategies
and their combinations, and (3) whether signers modulate their use of these strategies and
their combinations in response to stimuli presented in isolation vs. context.

Section 1.4 introduces Central Taurus Sign Language (CTSL). Section 2 presents the
design and results of study 1, which investigates CTSL responses when the target objects
are presented in isolation. Section 3 presents study 2, which compares the CTSL responses
when the target objects are presented in isolation vs. context.
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1.4. Central Taurus Sign Language

Central Taurus Sign Language (CTSL) is a village sign language which emerged
spontaneously over the past 50 years or so in the absence of a conventionalized linguistic
model. It developed in a geographically isolated area with little or no influence from Turkish
Sign Language (TiD). It is mainly used in a small village located in the Central Taurus
Mountain Range of southern Turkey. The deaf individuals, comprising approximately
4.6% of the village population, are connected to each other by birth or through marriage
(see Supplementary S1 for the family tree). The high incidence of deafness in the village
(compared with a typical incidence of deafness of approximately 0.5%) is an outcome of
recessive deafness in the community and the prevalence of consanguineous marriages in
families with deaf individuals. CTSL has about 25 deaf signers today, 17 of whom use
CTSL as their sole language, whereas others can use Turkish Sign Language at varying
proficiency levels. In addition, there are approximately 80 hearing Turkish speakers who
also have some degree of fluency in CTSL.

In order to track the developmental trajectory of the language, we identify three
cohorts of signers in the community. CTSL-1 is the first cohort of signers, who were born as
the first deaf child in their family and who therefore would have had little or no linguistic
input early in life (n = 9; age range = 49–61). CTSL-2 is the second cohort, comprising
the deaf and younger siblings of cohort 1 signers. They would have had more linguistic
input because they had at least one older sibling who signed (n = 8; age range = 42–54).
CTSL-3 is the third cohort of deaf signers from the younger generation: children of CTSL-1
and CTSL-2 signers (n = 4; age range = 24–30) (see Ergin 2017; Ergin and Brentari 2017;
Ergin et al. 2018, 2020, 2021). There were also four deaf children who constituted a potential
fourth cohort, though their linguistic behavior has not been documented yet.

2. Study 1

The goal of this study is to investigate object-based and action-based iconic strategies
and their combinations across generations when the target objects are presented in isolation.

2.1. Materials and Methods

Participants. Ten deaf signers from 2 successive age cohorts (5 CTSL-1 signers:
Mage = 51.8, age range = 43–55; 5 CTSL-2 signers: Mage = 41.4, age range = 35–444) were
tested. All of the participants used CTSL as their sole language, and the CTSL-2 signers
were the younger siblings of the CTSL-1 signers.

Stimuli and Procedure. The deaf CTSL signers were tested in a picture-naming task.
They viewed stimuli involving pictures of 26 everyday objects (Table 1) on a computer
screen and labeled them for another deaf addressee or a hearing family member fluent in
CTSL. A previous investigation of CTSL revealed systematic opposition across semantic
categories such as tools and fruits and vegetables, which frequently elicit handling or
instrument (cf. simultaneous action and object in the current coding scheme) and object
strategies in CTSL, respectively (Hwang et al. 2017). In order not to create a bias for certain
iconic strategies in the cumulative results, these semantic categories were not used in the
current stimuli set. Instead, a variety of everyday objects that were not previously studied
in CTSL for iconic representations were included in the stimuli set. All of the stimuli
items were presented in isolation (i.e., non-agentive context) in a single randomized block
(see Supplementary S2 for the pictures of the stimuli items). The data were collected in
August 2013.
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Table 1. List of objects used in study 1.

box fork motor vehicle spoon
bread board gas tank pen stove
broom game cards plate string
car glass pot telephone
cologne glasses sieve teapot
cooking pot iron soap video camera
copper vessel matches

Coding Procedure. The responses to the stimuli were transcribed using ELAN, a
tool developed at the Max Planck Institute for Psycholinguistics in Nijmegen, for analysis
of the spoken language, sign language, and gestures (Crasborn and Sloetjes 2008) and
coded5 based on the following the criteria defining the iconic representations of the target
stimuli items.

Action: In this strategy, the signer’s hand represents a hand performing an action
(cf. “acting” by Müller 2013). For example, for CAR, the sign that represents holding the
steering wheel with both hands and controlling it by moving the hands up and down in
opposite directions is coded as an “action”.

Object: The hand represents the object itself or represents an aspect of the target object,
such as its dimensions, size, or shape (Ergin and Brentari 2017 and Padden et al. 2013).
There is no motion representing an action. For instance, COOKING POT, a sign involving
two C-static handshapes representing the shape of the pot, is coded as an “object” sign.
A sign representing the size of an object, as well as the simultaneous depiction of shape
and size, is also coded as an “object” sign6. Object signs depicting the size or shape of an
object can be either one-handed or two-handed (e.g., GLASS, an L-handshape after DRINK
to represent the size of the glass, or STICK, with two extended index fingers showing the
length of the stick). Finally, signs involving the hand or hands in any configuration tracing7

the outline of an object is also coded as an “object” sign (e.g., BREAD BOARD, with two
flat hands moving horizontally outward to trace the surface of a bread board, or DRESS,
with the flat dominant hand facing upward and tracing the length of the dress or the length
of its sleeves on the signer’s body).

Note that the goal was to understand whether it was the object-based or the action-
based iconic representations that were more salient to be selected for iconic representations.
That is why the object category was not divided into further subcategories (e.g., size, shape,
and tracing), but all static forms depicting the physical property of the target object as a
whole or an aspect of it (e.g., size) were evaluated under the “object” category.

Action and Object: In this strategy, action and object strategies are used simultane-
ously. If it is a one-handed sign, the dominant hand is used either as an instrument or an
agent handling the object and simultaneously performing the action associated with that
instrument (e.g., BROOM, with extended widespread fingers representing the object and
simultaneously producing vertical right-to-left movement of the hand representing the
sweeping action, or GLASS, where the C-handshape represents handling the object or its
shape, and the motion represents bringing the glass to the mouth for drinking) (cf. “instru-
ment” and “handling” by Padden et al. 2013 and “handling” by Ergin and Brentari 2017).

If it is a two-handed sign, both hands are simultaneously used to represent an object
with the non-dominant hand and to depict an action performed on that object with the
dominant hand (e.g., MATCH, where the dominant hand represents the action of swiping
a matchstick, and the non-dominant hand represents the surface of a match box, where the
action takes place).

Deictic: Gestures involving showing, pointing, or touching the objects in the immediate
physical environment with or without the object present are coded as “deictic” signs (e.g.,
SCARF, by touching the scarf one is wearing). The pointing can be with an open hand or
extended index finger (Kita 2003).
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Unrecognizable signs that did not fit any of the categories listed above were coded as
“other” (e.g., MATCH, where the signer produces a sign with the index finger and thumb
touching each other, but it is not clear whether the signer refers to the size of the match or
he or she is holding the match).

Repeated signs in a response were ignored. For example, in a sign string like “action1—
deictic1—action1—deictic1”, the action sign and the deictic with the same form and function
were repeated and therefore ignored. This response was counted as a two-sign string.
Likewise, a string involving “object1—action1—action2—object1” was considered a three-
sign string, as the same object sign was repeated at the end.

2.2. Results

Signers across cohorts differed in the number of signs to refer to objects. The CTSL-1
signers produced a total of 122 sign strings involving a total of 204 signs in all strings
(repetitions excluded). The CTSL-2 signers produced 123 sign strings involving a total
274 signs in all strings. The overall most frequent strings were single signs (38.7%, e.g.,
CAR, SPOON, MATCHES, or GAME CARDS), followed by two-sign (36.3%, e.g., BREAD
BOARD, GLASS, VIDEO CAMERA, or POT), three-sign (13.9%, e.g., COLOGNE), and
four-sign or more strings (11%, e.g., COOKING POT). Overall, the CTSL-1 signers used sig-
nificantly shorter strings of signs (MCTSL-1 = 1.78, SDCTSL-1 = 0.62) than the CTSL-2 signers
(MCTSL-2 = 2.25, SDCTSL-2 = 0.79) (t(25) = 2.60 p = 0.019). In addition, the CTSL-1 signers
produced significantly more single-sign responses than the CTSL-2 signers (χ2(1) = 7.83,
p = 0.0051). In other words, the CTSL-2 signers relied more on the combinatorial strategies
over single signs (Figure 2).

Figure 2. Distribution of sign strings. The Y-axis represents the proportional frequency of responses
involving sign strings on the X-axis. The blue bars represent CTSL-1, and the orange bars represent
CTSL-2 (Ntotal = 245, NCTSL-1 = 122, NCTSL-2 = 123).

While there was a difference in the number of signs and lengths of strings, there were
no differences in the implementation of the iconic strategies across cohorts. In single-sign
strings (Nsingle-sign = 95), the favored strategy was action (46.3% of instances), followed by
the simultaneous production of action and object (35.8%) and object (17.9%) strategies.
Among the remaining signs produced in the overall multi-sign strings (Ntotal = 383),
a slightly different pattern was displayed: the favored strategy was action (37% of in-
stances), closely followed by the object (34.6%), simultaneous production of action and object
(17%), and deictic (7.8%) strategies. BOX, COLOGNE, CAR, CARDS, MOTOR VEHICLE,
SIEVE, and SOAP frequently elicited components involving action-based iconic strategies,
while COOKING POT, GLASSES, PLATE, and STOVE elicited components involving object-
based strategies, and BROOM, CELLPHONE, FORK, GLASS, MATCHES, etc. frequently
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elicited components involving simultaneous use of the object- and action-based strategies
(Figure 3).

Figure 3. Distribution of iconic strategies by item. The Y-axis represents the number of occurrences
of iconic strategies by items on the X-axis (Ntotal = 478, NCTSL-1 = 204, NCTSL-2 = 274). Shorter bars
indicate shorter sign-strings, and taller bars indicate longer sign strings.

In two-sign strings (ntwo-sign = 89), action and object were equally favored (34.1% and
34.1% of instances, respectfully), followed by simultaneous action and object (19.9%) and
deictic strategies (10.2%). The most common combination in two-sign strings involved an
object strategy combined with an action strategy irrespective of their ordering (e.g., BREAD
BOARD, GLASS, TEAPOT, or POT) or with a simultaneous action and object strategy
to further disambiguate the target object (e.g., FORK or COPPER VESSEL). The other
combinations involved strategies of action1—action2, object1—object2, action and object—
deictic, etc., with no significant difference across cohorts in either the implementation of
iconic strategies or ordering of the constituents in two-sign strings (Figure 4).

Figure 4. Combination of strategies used in two-sign strings. The Y-axis represents the proportional
frequency of responses involving the combination of iconic representations on the X-axis (Ntotal = 88,
35.9% of all strings). The categories represent the constituents irrespective of their order (i.e., the bar
for action + object also includes object + action combinations).
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For instance, to refer to GLASS, the signers tended to reenact drinking (action) and then
use an object sign denoting the dimensions of the target object (Figure 5). For CELLPHONE,
they reenacted talking on the phone (action) simultaneously with an object sign representing
the phone, and then they used an object sign representing the size of the object (Figure 6).

   
(a) (b) (c) 

Figure 5. (a) Stimulus item used in the task. (b) Reenactment of drinking (action). (c) Size or
dimensions of the target object (object). The action and object combination depicted in (b,c) refers to
a GLASS.

   
(a) (b) (c) 

Figure 6. (a) Stimulus item used in the task. (b) Cellphone (object) and depiction of the reenactment
of talking on the phone (action). (c) Size of the cellphone (object). The object—action and object
combination depicted in (b,c) refers to a CELLPHONE.

2.3. Summary and Conclusions

The goal of study 1 was to explore and investigate the developmental trajectory of
an emerging lexicon in a language in its initial stages. The results show that the CTSL-1
signers produced significantly shorter responses and more single-sign strings for labeling
everyday objects as opposed to the CTSL-2 signers, who produced more combinatorial
responses, suggesting that the language became morphologically more complex over time.
There were no significant differences across cohorts in implementing iconic strategies. The
most common strategy produced by both cohorts in the entire task was action, followed by
object and simultaneous implementation of action and object strategies. In two-sign strings,
action—object was the most frequent combination, followed by the object—action and object
combination, for both cohorts. These findings corroborate the previous studies suggesting
that action simulations are the precursors of iconic forms in a manual lexicon (e.g., Cook
and Tanenhaus 2009; Hostetter and Alibali 2008; and Ortega and Özyürek 2020).

The same types of iconic forms were present for CTSL-1, suggesting that they emerged
quickly in the first generation of the language, whereas the combinatorial use of them
waited until CTSL-2 to emerge. In line with the findings in other emerging sign languages
(e.g., ABSL), more established sign languages (e.g., ASL), and also homesign systems, some
lexical items were produced as compounds, whereas others elicited longer idiosyncratic
sign strings (e.g., Tkachman and Sandler 2013; Klima and Bellugi 1979; Haviland 2013;
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Morgan 2015; and Ergin et al. 2021). Going beyond the previous findings, this study shows
that the lexical items becme more combinatorial and morphologically complex as of CTSL-2.

This study provideD us insight into the emerging lexicon of a newly developing
language. However, it was limited in that the target objects were presented in isolation
without context. This may have resulted in elicitation of longer descriptions for objects
rather than shorter labels.

3. Study 2

Building upon the findings of study 1, study 2 investigated the emerging lexicon of
CTSL in further detail with a new set of everyday objects presented in isolation and in
context. The goal of this study was two-fold: (1) to replicate the findings in study 1 and (2)
to investigate whether there were any similarities or differences between labeling everyday
objects when they were presented in isolation vs. in context.

3.1. Materials and Methods

Participants. Eight deaf signers from 2 successive age cohorts (4 CTSL-1 signers:
Mage = 48.7, age range = 44–54; Four CTSL-2 signers: Mage = 40.5, age range = 35–44) were
tested. All signers used CTSL as their primary and only means of communication. The
CTSL-1 signers were the older siblings of the CTSL-2 signers. The signers in studies 1 and 2
were the same individuals.

Stimuli and Procedure. Deaf CTSL signers were paired up with another deaf or
hearing addressee fluent in CTSL. They were tested in two consecutive tasks. (1) As
in study 1, the signers performed a picture-naming task for images of 16 everyday objects
(Table 2) depicted in isolation (see Supplementary S3 for the images of the objects). Semantic
categories such as tools and fruits and vegetables were intentionally avoided not to create a
bias for object and simultaneous object and action strategies (see Hwang et al. 2017 and Ergin
and Brentari 2017). The participants viewed the images on a computer screen and labeled
them to an addressee. (2) The signers performed a communicative task in which they were
asked to view short video clips involving the exact same objects (Table 2) and describe the
event in the clips to an addressee, who then selected the corresponding picture from an
array of three pictures (see Supplementary S4 for a sample trial in the task). All data were
collected in August 2014.

Table 2. List of objects used in study 2.

ball dress glasses washing basin
box hat plastic bag suitcase
book jacket scarf teapot
bottle glass stick toy car

The stimuli items in task 2 involved a human agent performing a non-prototypical
action on the target objects (Table 3). The rationale behind using non-prototypical actions
was to minimize object incorporation into prototypical actions, which is a potential bias for
the simultaneous use of object and action strategies (i.e., objects with actions like “reading
a book”, “drinking from bottle”, “putting the jacket, hat, or dress on”, “pouring tea from a
teapot”, etc. were intentionally avoided). Three stimuli items (i.e., a washing basin, plastic
bag, and box) were used with their prototypical function as containers and not directly
acted upon by an agent but rather as containers for objects acted upon by a human agent.
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Table 3. List of contexts used in study 2.

Woman puts the ball inside the plastic bag Woman puts the glass on the table
Man puts the onion in the plastic bag Man puts the glasses on woman’s face
Man puts the teapot into the box The woman drops the glasses
Man throws the hat Man is sewing the jacket
Man puts the hat on woman’s head Man takes off the jacket
Man picks up the small book on the table Man takes the bottle from the woman
Toy car hits the book Bottle falls on the woman
Man irons dress Woman is trying to break the stick
Woman is washing the dress in the washing basin Man is trying to open the suitcase
Woman is washing the scarf in the washing basin

Coding Procedure. Coding procedure was the same as in study 2 (see Section 2.1).

3.2. Results

Picture-naming task. The CTSL-1 signers produced a total of 70 sign strings involving
a total of 129 signs in all strings. The CTSL-2 signers produced 68 sign strings involving a
total 163 signs in all strings (repetitions excluded). The overall most frequent strings were
two-sign strings (41.3%, e.g., BOTTLE, WASHING BASIN, and GLASS), followed by single
signs (31.1%, e.g., BOOK, BOX, and GLASSES) and three-sign (16.6%, e.g., TEAPOT and
TOY CAR) and four-sign or more strings (10.9%, e.g., SUITCASE). This was a slightly differ-
ent pattern from that in study 1, in which the frequency of single signs was higher than that
for the two-sign strings. However, a similar pattern to the one in study 1 in the distribution
of sign strings was observed: the CTSL-1 signers used significantly shorter strings of signs
(MCTSL-1 = 1.88, SDCTSL-1 = 0.64) than the CTSL-2 signers (MCTSL-2 = 2.37, SDCTSL-2 = 0.59)
(t(15) = 2.131, p = 0.03). In addition, the CTSL-1 signers produced significantly more
single-sign strings than the CTSL-2 signers (χ2(1) = 6.93, p = 0.0085) (Figure 7).

Figure 7. Distribution of sign strings. The Y-axis represents the proportional frequency of responses
involving sign strings on the X-axis. The blue bars represent CTSL-1, and the orange bars represent
CTSL-2 (Ntotal = 138, NCTSL-1 = 70, NCTSL-2 = 68). CTSL-1 produces significantly more single-sign
strings than CTSL-2.

As in study 1, there were no significant differences in the implementation of the iconic
strategies across cohorts. In the overall sign strings (Ntotal = 292), the primary strategy
was object (42%, 8 of instances), followed by the action (26.7%), simultaneous production of
action and object (20.9%), and deictic (6.8%) strategies. This was a slightly different pattern
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than the one in study 1, in which action was favored over object as the primary strategy.
DRESS, GLASS, GLASSES, and HAT frequently elicited object-based strategies, while
BOX, PLASTIC BAG, WASHING BASIN, and SUITCASE frequently elicited action-based
strategies combined with object ones or simultaneous use of action and object strategies.

In two-sign strings, a pattern similar to that in Study 1 was observed. The most
common combination was action—object, followed by object—action and object, and action—
action combinations (see Figures 8 and 9). BALL, DRESS, PLASTIC BAG, WASHING BASIN,
SCARF, WATER BOTTLE, and GLASS frequently elicited two-sign (or more) strings.

Figure 8. Combination of strategies used in two-sign strings. The Y-axis represents the proportional
frequency of responses involving the combination of iconic representations on the X-axis (Ntotal = 57,
41.3% of all strings). The categories represent the constituents irrespective of their order (i.e., the bar
for act + object also includes object + act combinations).

 
(a) (b) (c) 

Figure 9. (a) Stimulus item used in the task. (b) Reenactment of washing (action). (c) Tracing of the
circular shape (object). The action-object combination depicted in (a,b) refers to a WASHING BASIN.

Communicative task. The CTSL-1 signers produced a total of 84 sign strings in-
volving a total of 101 signs in all strings. The CTSL-2 signers produced 111 sign strings
involving a total 151 signs in all strings (repetitions excluded). The results show that an
overwhelming majority of the overall productions in context were single signs (74.8%, e.g.,
GLASSES, HAT, JACKET, and BOOK), followed by two-sign strings (21%, e.g., PLASTIC
BAG and WASHING BASIN) and three-sign strings (4.1%, e.g., SUITCASE and TOY CAR).
Both the CTSL-1 and CTSL-2 signers used significantly shorter strings when the target ob-
jects (Tables 2 and 3) were presented in context as opposed to being presented in isolation
(CTSL-1: t(15) = 2.131, p = 0.001; CTSL-2: t(15) = 2.131, p < 0.001). Figure 10 shows that
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single-sign responses were a lot more frequent in context (χ2(1) = 62.71, p < 0.0001). Fur-
thermore, responses involving two or three signs were significantly less frequent when the
objects were presented in context (two-sign strings in context vs. in isolation (χ2(1) = 15.93,
p = 0.0001) and three-sign strings in context vs. in isolation (χ2(1) = 15.08, p = 0.0001)).
Multi-sign strings involving four or more signs were not produced in context (i.e., the sign-
ers tended to produce short labels for objects when they were presented in context, rather
than producing longer descriptions as they did when they were presented in isolation).

Figure 10. Sign strings produced for objects when they were presented in context vs. in isolation.
The Y-axis represents the proportional frequency of sign strings on the X-axis. The blue bars represent
responses produced for objects presented in context, and the orange bars represent responses pro-
duced for objects presented in isolation (Ncontext = 195, Nisolation = 138). CTSL-2 produces significantly
longer sign strings than CTSL-1.

While there was a significant difference between the lengths of the responses for the
CTSL-1 and CTSL-2 signers when objects were presented in isolation, there was no overall
significant difference across cohorts when the same objects were presented in context
(MCTSL-1 = 1.23, SDCTSL-1 = 0.27; MCTSL-2 = 1.39, SDCTSL-2 = 0.32; t(15) = 2.131, p = 0.12).
Although the general tendency of both cohorts was to produce shorter responses in context
with no overall significant difference in the lengths of the sign strings across cohorts, CTSL-1
still produced more single signs in context (χ2(1) = 5.55, p = 0.018), and CTSL-2 produced
more two-sign strings (χ2(1) = 5.63, p = 0.0176), indicating more reliance on combinatorial
responses to label objects not only in isolation but also in context (Figure 11). Items which
were not always labeled with a single sign and still produced in combination with at least
one more sign in context were PLASTIC BAG, TEAPOT, DRESS, BOTTLE, WASHING
BASIN, TOY CAR, STICK, SUITCASE, and GLASS.

Overall, for the sign strings produced in context by both cohorts (Ntotal = 252), the
primary strategy was object (53.1% of instances), followed by simultaneous production of
action and object (30.1%), action (10.7%), and deictic (5.9%) strategies. As in the responses
for the target items elicited in isolation, there was no significant difference across cohorts
in the implementation of iconic strategies either. However, there were significant differ-
ences in the implementation of iconic strategies when the target objects were presented
in isolation vs. context: action-based iconic representations were produced significantly
less in context (χ2(1) = 22.2, p < 0.0001), and object-based and simultaneous action and
object strategies were used significantly more (χ2(1) = 5.73, p = 0.0167 and χ2(1) = 6.08,
p = 0.0137, respectively). Many objects involved an action component in response to ob-
jects presented in isolation (e.g., BALL, BOX, JACKET, PLASTIC BAG, WASHING BASIN,
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SCARF, SUITCASE, TEAPOT, TOY CAR, and WATER BOTTLE) (Figure 12), whereas fewer
objects involved an action component in response to an object presented in context (e.g.,
BALL, JACKET, PLASTIC BAG, SUITCASE, and TOY CAR) (Figure 13).

Figure 11. Sign strings produced by CTSL-1 and CTSL-2 for objects when they were presented in
context. The Y-axis represents the proportional frequency of sign strings on the X-axis. The blue bars
represent responses by CTSL-1, and the orange bars represent responses by CTSL-2 (NCTSL-1t = 84,
NCTSL-2 = 111). CTSL-2 produces significantly longer sign strings than CTSL-1.

Figure 12. Iconic strategies by item when objects were presented in isolation. The Y-axis represents
the number of occurrences of iconic strategies used in items on the X-axis (Nisolation = 292).

49



Languages 2022, 7, 118

Figure 13. Iconic strategies by item when objects were presented in context. The Y-axis represents
the number of ocurrences of iconic strategies used in items on the X-axis (Ncontext = 252).

Some of the actual responses to the stimuli as they were produced by CTSL-1 signers
in isolation vs. context were as follows:

(1) STICK [=FIRE ˆ CUT ˆ SIZE]8

In (1), STICK, as produced in isolation by a CTSL-1 signer, was a three-sign string.
The first sign had an action-based iconic form resembling blowing, which represents
FIRE in CTSL (Figure 14b). This was followed by a simultaneous action and object sign for
CUTTING, representing cutting wood. Both hands are flat in a cross-configuration, with the
non-dominant hand standing still and the dominant hand making a repetitive downward
and upward movement on the non-dominant hand (Figure 14c). The last component of
the string was an object-based iconic sign depicting the size of the target object with both
hands flat facing each other on a horizontal plane (Figure 14d). In sum, this is an object
with a certain size that is cut and used for making fire.

(2) STICK [= FIRE ˆ CUT] BREAK WOMAN BREAK

Eng. “Woman breaks or is trying to break the stick.”
In (2), the same participant dropped the last component denoting the size of the object

and produced a two-sign string for STICK in context (Figure 14b,c).

 

    
(a) (b) (c) (d) 

Figure 14. (a) STICK produced in isolation by a CTSL-1 signer. (b) FIRE. (c) Action of CUTTING.
(d) Size of the target object. All three together refer to the target object. For STICK in context, the first
two components were preserved (b,c), and the last component depicting the size of the object (d) was
dropped.

(3) BALL [= CIRCULAR SHAPE ˆ BALL THROW]

In (3), another CTSL-1 signer produced BALL as a two-sign string in isolation. The
first sign in the string denotes the circular shape of the object with both hands (Figure 15b).
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The second sign is a simultaneous combination of the same iconic form with a repetitive
forward and backward ball-throwing action in front of the body (Figure 15c).

 
  

(a) (b) (c) 

Figure 15. (a) BALL produced in isolation by a CTSL-1 signer. (b) The circular shape of the object,
and (c) depicts the simultaneous object and action of BALL THROWING. Together, they refer to the
target object. For BALL in context, the first component (b) was preserved, and the second component
(c) was dropped.

(4) PLASTIC BAG [= HOLD ˆ SPHERICAL SHAPE]

In (4), the same CTSL-1 signer produced PLASTIC-BAG in isolation as a compound
involving the action of HOLDING with both hands on both sides of the target object
(Figure 16b), followed by a two-handed sign depicting the size and spherical shape of the
object (Figure 16c).

(5) PUT INSIDE WOMAN BALL[= CIRCULAR SHAPE] PUT INSIDE PLASTIC BAG[=
HOLD] PUT INSIDE

Eng. “Woman puts the ball inside the plastic bag.”
In (5), the CTSL-1 signer produced a reduced form for both BALL and PLASTIC

BAG in context. The component containing the size and shape information of BALL was
preserved, but the one containing an associated action was dropped. For PLASTIC BAG,
the component denoting the action of HOLDING was preserved, and it was produced as a
one-handed sign in context (Figure 16d), but the sign denoting the shape and size of the
object was dropped (Figure 16c). In other words, there was no systematicity regarding
which iconic form to preserve and which one to drop. In addition, further information
regarding the physical form of BALL and PLASTIC BAG was incorporated into the main
action: PUT INSIDE. The non-dominant hand represents a circular object with a container
function (i.e., PLASTIC BAG), and the dominant hand represents another—the circular
object (i.e., BALL)—and makes a movement toward the non-dominant hand to signal that
the BALL goes into the PLASTIC BAG (Figure 16e).

 
    

(a) (b) (c) (d) (e) 

Figure 16. (a) PLASTIC BAG produced in isolation by a CTSL-1 signer. (b) The action of HOLDING,
and (c) depicts the spherical shape of the target object. Together, they refer to the target object. For
PLASTIC BAG in context, (d) depicts the action of HOLDING, referring to the target object in a
reduced form. (e) The action of PUTTING INSIDE, in which the reduced form of BALL and PLASTIC
BAG are incorporated.
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Some of the actual responses to the stimuli as they were produced by the CTSL-2
signers in isolation vs. context are as follows:

(6) BALL [= CIRCULAR SHAPE ˆ BOUNCE]

In (6), similar to the response of the CTSL-1 signer (Figure 15), the CTSL-2 signer
produced a compound involving an object-based iconic form in response to the image of a
BALL (Figure 17b). This was followed by a simultaneous object and action sign signaling
the shape of the target object incorporated in a bouncing action (Figure 17c). However, the
imagistic forms of the iconic strategies the CTSL-2 signer used differed from the ones the
CTSL-1 signer used. The CTSL-2 signer produced a one-handed circular shape to represent
a specific smaller bouncing BALL, as was displayed in the stimulus.

 

  
(a) (b) (c) 

Figure 17. (a) BALL produced in isolation by a CTSL-2 signer. (b) Circular shape of the object.
(c) Simultaneous object and action of BALL BOUNCING. Together, they refer to the target object. For
BALL in context, the first component (b) was preserved, and the second component (c) was dropped.

(7) PLASTIC BAG [= HOLD ˆ PUT INSIDE ˆ SIZE]

In (7), the CTSL-2 signer produced a three-sign string to refer to PLASTIC BAG in
isolation. The first sign refers to the action of HOLDING a bag (Figure 18b). The second
sign is a simultaneous action and object of putting something inside a container, with the
non-dominant hand representing the container and the dominant hand representing the
agent performing the action (Figure 18c). The third sign refers to the spherical shape and
size of the target object, with two C-shaped hands facing each other on the horizontal plane
(Figure 18d).

(8) WOMAN PLASTIC BAG [= PUT INSIDE ˆ HOLD ˆ SIZE] BALL[= CIRCULAR
SHAPE] PUT INSIDE

Eng. “Woman puts the ball inside the plastic bag.”
In (8), just as the CTSL-1 signer did, the CTSL-2 signer also dropped the second sign

for BALL in context and produced only the first sign denoting the size and shape of the
object. For PLASTIC BAG, the CTSL-2 signer kept all three signs of the sign string and
produced all of them consistently in the same imagistic form (Figure 18b–d), but HOLD
and PUT INSIDE came in varying orders. It is important to note that the first sign (i.e.,
PUT INSIDE) in the sign string referring to a component of PLASTIC BAG was different
from the main action of the sentence (i.e., PUT INSIDE) in that it was smaller in form and
involved only a brief movement of putting inside (Figure 18c). In contrast, PUT INSIDE as
the main action of the sentence was bigger in form, with the movement of the dominant
hand more emphasized and the function of the non-dominant hand as a container more
visible (Figure 18e).
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(a) (b) (c) (d) (e) 

Figure 18. (a) PLASTIC BAG produced in isolation by a CTSL-2 signer. (b) Action of HOLDING.
(c) The simultaneous action and object of PUT INSIDE. (d) Size and shape of the target object. All
three together refer to the target object. For PLASTIC BAG in context, all three components were
preservsed in context, but the first two components varied in order. (e) The main action for PUT
INSIDE in the sentence, which is different in its form from the form of the PUT INSIDE sign in (b).

3.3. Summary and Conclusions

The goal of this study was to replicate the results from study 1 and investigate the
lexical inventory of a newly emerging language when objects were presented in isolation vs.
in context. In line with the findings from study 1, the CTSL-1 signers produced significantly
shorter sign strings than the CTSL-2 signers when objects were presented in isolation. They
also produced more single-sign strings than the CTSL-2 signers. There was no significant
difference across cohorts in their implementation of iconic strategies in either study 1 or
study 2. While the most frequent iconic strategy was action in the overall signs produced
in study 1, it was the object strategy in study 2. In the two-sign strings, an object strategy
was frequently combined with an action or a simultaneous action and object strategy. This
pattern further corroborates the findings of the two-sign strings in study 1.

When objects were presented in context, the lengths of the strings overall were sig-
nificantly shorter compared with the lengths of the strings elicited when objects were
presented in isolation. This finding suggests that the signers gave longer descriptions for
objects when they were presented in isolation rather than labeling them with a single sign,
as they frequently did in context. In addition, no significant difference in the lengths of the
sign strings across cohorts was found. Yet, the CTSL-1 signers still produced significantly
more single-sign and significantly fewer combinatorial responses than the CTSL-2 signers.
This shows that the CTSL-2 signers were not only more elaborate in giving descriptions for
objects in isolation, but they were also more precise in disambiguating them with combi-
natorial structures in context. Finally, there was no difference either across cohorts in the
implementation of iconic strategies or across the sign strings within both tasks. However,
there were significant differences in the implementation of all iconic strategies across tasks.
Fewer action strategies and more object and simultaneous object and action strategies were
implemented when the target items were presented in context.

4. General Discussion

4.1. Object-Based or Action-Based Iconic Strategies: Which One Is More Salient?

One of the main goals in this study was to understand whether an imagistic object
form, an action associated with the target object, or the simultaneous use of both is more
salient to be selected for iconic representations of everyday objects. With this goal in mind,
a set of everyday objects not previously studied for iconicity in CTSL was selected as the
stimuli in study 1 and study 2. They were coded for iconic representations in five categories:
object, action, simultaneous use of object and action, deictic, and other. Any iconic forms
signaling the shape and size information either through a static phonological realization
or tracing the shape of the target item were collapsed together under the object category,
as they all referred to a physical feature of an object. In order to minimize a potential bias
for certain iconic representations, semantic categories such as fruits and vegetables and
tools were not used in the stimuli sets. In study 2, the target objects were presented with a
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non-prototypical action (e.g., “hat” with “throw” or “glasses” with “drop”) in context in
order to prevent a potential bias for the simultaneous use of action and object strategies
through object incorporations into prototypical actions.

Previous investigations on CTSL have revealed cross-linguistic similarities of iconic
patterning in that CTSL uses more action-based iconic forms for tools, whereas more
object-based iconic forms for semantic categories such as vegetables and fruits are used.
Similar findings have been reported in the gestural productions of non-signers and sign-
ers of ASL, ABSL, ISL, German Sign Language (DGS), Japanese Sign Language (JSL)
(Hwang et al. 2017), as well as San Juan Quiahije Chatino Sign Language (Hou 2018). More-
over, in line with the findings in ASL, NSL, and Nicaraguan homesign systems (Goldin-
Meadow et al. 2015), CTSL signers have been shown to favor object-based strategies in
non-agentive contexts and action-based strategies in agentive contexts (Ergin and Brentari
2017). In summation, CTSL typologically fit with the way other sign languages favor their
use of iconic strategies in certain semantic categories and event structures.

When potential biases are removed, the available data in this study suggest that there
is not a strong preference in CTSL for either action-based or object-based iconic forms
for referring to everyday objects, as study 1 presented evidence in favor of action-based
strategies and study 2 presented evidence for object-based strategies. Action-based iconic
representations have been claimed to be the building blocks of an emerging lexicon in the
manual modality (e.g., Ortega et al. 2014 and Ortega and Özyürek 2020). In particular,
Ortega and Özyürek (2020)9 presented evidence for the overwhelming use of acting in
gestures across a variety of concepts10. While study 1 presented evidence in line with
this finding (i.e., action is the primary mode of iconic representation, closely followed by
object-based strategies), study 2 portrayed another possibility where object representations
dominate the cumulative results. In other words, there is no suggestive evidence from
the present data for action-based iconic representations to be the main precursor of an
emerging lexicon in the manual modality. Mental images capturing the physical form (i.e.,
size and shape) of the target items or the simultaneous selection of an image representing
the physical form of an object and an action associated with that object seem to be equally
likely to be selected for iconic representations.

4.2. Is There a Difference across Cohorts of Signers in the Use of Iconic Strategies?

Previous research on emerging sign languages presented evidence for developmental
differences across cohorts of signers (e.g., Senghas et al. 2004 and Padden et al. 2013).
For instance, Ergin and Brentari (2017) showed that CTSL in its first generation favored
action-based iconic forms over object-based iconic forms and evolved into systems favoring
the opposite patterns as of the second generation. NSL in its first generation favored object-
based strategies and evolved into a system favoring action-based iconic forms over time
(Goldin-Meadow et al. 2015). Along these lines, previous research on CTSL also presented
evidence for generational differences in various linguistic domains, such as systematic
opposition in word order preferences across event types, the use of distinct morphological
devices in differentiating various verb classes, and in modification strategies (Ergin et al.
2018, 2020; and Ergin et al. 2021, respectively). For example, in response to transitive con-
structions, CTSL-1 frequently produces object-verb (OV) sequences without the subject (S)
and irrespective of the semantic structure of the construed event, whereas CTSL-2 produces
more complete responsenses involving all three arguments, with a systematic opposition
of SOV and OSV word orders in those events involving an inanimate patient acted upon
by a human agent and those involving a human patient acted upon by a human agent,
respectively (Ergin et al. 2018). Similarly, CTSL-1 signers produce significantly shorter
responses and make use of simple or complex modification structures significantly less
often than CTSL-2 signers in reliably differentiating between the modifier and the modified
(Ergin et al. 2021). This study reveals a similar developmental pattern across generations of
signers: the CTSL-1 signers produced single-sign responses significantly more often than
the CTSL-2 signers, and their responses in object descriptions were significantly shorter
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both in study 1 and study 2. In other words, the CTSL-2 signers relied on more combinato-
rial sequences of signs, probably to mark the target objects more precisely. Regarding the
preference for compositionality between CTSL-1 and CTSL-2, the findings of the current
study can be considered evidence of a systematization of the lexicon, being more precise
semantically and more complex morphologically.

For the implementation of iconic strategies, these data show that there were no dif-
ferences across generations of signers. Many of the iconic forms were already present as
of CTSL-1, and they did not wait until CTSL-2 to emerge. Similarly, Ergin et al. (2020)
reported that mirroring, an iconically motivated morphological device that makes use of both
hands in a mirror configuration to express symmetry and plays a differentiating role be-
tween events involving symmetry and asymmetry, is present both in CTSL-1 and CTSL-2
with no significant difference. Other devices that do not iconically represent a mental image,
such as temporal sequencing of events (e.g., WOMAN PUSH and GIRL FALL for “Woman
pushes girl”), follow a developmental path that requires them to be invented over time,
as they are almost completely absent in CTSL-1 and start to emerge in CTSL-2. Although
many linguistic devices may require a developmental trajectory across generations, iconic
representations may not be one of them. This may be a reason for not observing differences
between CTSL-1 and CTSL-2 in the implementation of iconic strategies in the lexicon.

4.3. Is There a Difference in the Use of İconic Strategies and Their Combinations When the Target
Objects Are Presented in İsolation vs. Context?

The available data in this study present evidence for significant differences in CTSL
responses when objects are presented in isolation and in context. First, both cohorts pro-
duced significantly shorter responses in context. Second, there was no significant difference
in the lengths of the responses between CTSL-1 and CTSL-2 in context. However, they
significantly differed from each other in their responses when the objects were presented
in isolation, and CTSL-2 still used more combinatorial forms in context, suggesting that
CTSL-2 may be more reliably marking the target’s real-world referents by narrowing the
number of possibilities for the intended meaning.

Another key finding here is the differences in the implementation of iconic strategies
in response to objects presented in isolation and in context. Both cohorts were inclined
to use significantly fewer action-based iconic strategies in context and significantly more
object-based or simultaneous object- and action-based strategies. When presented in
isolation, in order to identify the target items more precisely, signers may tend to put
them in context and produce iconic combinations involving actions associated with the
target objects along with the object-based iconic forms. Alternatively, they may tend to
incorporate the object-based forms into the associated actions and simultaneously produce
both in order to reliably convey the intended message (e.g., see Section 3.2 for PLASTIC
BAG and BALL being incorporated into the main action PUT INSIDE). However, when
items are presented in context, this may not be considered a necessary condition, as there
are already sufficient contextual clues contributing to the accurate interpretation of the
event structure.

4.4. Final Remarks and Future Directions

In summation, this study adds to the body of research investigating how object-based
and action-based iconic representations and their combinations are used for referring to
everyday objects in the emerging lexicon of CTSL, which has emerged in the absence of a
conventionalized linguistic system. It also expands the previous research on the similarities
and differences across CTSL generations and items produced in isolation vs. in context. In
order to talk about the CTSL lexicon as a whole and to generalize these results to natural
discourse in CTSL, further evidence from the conversational data should be analyzed for
future work.
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Notes

1 Ergin and Brentari (2017) cautiously drew this conclusion as there was only one signer tested for handshape preferences in the
first generation.

2 See also Kimmelman et al. (2018) for unsystematic variation of object vs. handling strategies across European sign languages.
3 Note that not every two-sign string is a systematic compound in CTSL (see Ergin et al. 2021).
4 The age range of the participants was reported as they were tested in 2013.
5 The data in Study 1 and Study 2 were collected in August 2013 and August 2014, respectively. All data were coded by the

corresponding author.
6 These signs are typically referred to as size and shape classifiers in the literature (i.e., SASS; see Supalla 1982). In this study,

they are referred to as object-based strategies, as they depict the physical form or an aspect of it, which is in line with the main
research question of the current study, aiming to address whether it is the object-based or the action-based strategies that form
the building blocks of an emerging lexicon.

7 Note that the movement involved in tracing forms is not in any way related to the manipulation of an object but describes the
properties of size or shape.

8 The sign strings referring to the target objects are stated in square brackets. “ˆ” is used for combining the signs in each string.
9 In their coding scheme, Ortega and Özyürek (2020) divided object-based iconic forms into further categories such as representing

and drawing, which may have resulted in amplifying the count of action-based iconic forms.
10 Note that although sign languages are not improvised gestural systems, and there is ample evidence showing complex linguistic

organization in sign languages, there is also growing evidence showing that gesturers and signers consistently draw from the
same set of iconic strategies to mark the differences across semantic categories when they are asked to express entities in the
manual modality (e.g., Hwang et al. 2017; and Ortega et al. 2017).
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How and When to Sign “Hey!” Socialization into Grammar in Z,
a 1st Generation Family Sign Language from Mexico
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Abstract: “Z” is a young sign language developing in a family whose hearing members speak
Tzotzil (Mayan). Three deaf siblings, together with an intervening hearing sister and a hearing niece,
formed the original cohort of signing adults. A hearing son of the original signer became the first
native signer of a second generation. Z provides evidence for a classic grammaticalization chain
linking a sign requesting attention (HEY1) to a pragmatic turn-initiating particle (HEY2), which
signals a new utterance or change of topic. Such an emergent grammatical particle linked to the
pragmatic exigencies of communication is a primordial example of emergent grammar. The chapter
presents the stages in the son’s language socialization and acquisition of HEY1 and HEY2, starting at
11 months, through his subsequent bilingual development in both Z and Tzotzil, jointly deploying
other communicative modalities such as gaze and touch. It proposes a series of stages leading, by
4 years of age, to his understanding of the complex sequential structure that using the sign involves.
Acquiring pragmatic signs such as HEY in Z demonstrates how the grammar of a language, including
an emergent sign language, is built upon the practices of a language community and the basic
expected parameters of local social life.

Keywords: homesign; emerging grammar; grammaticalization; turn-taking; acquisition; socialization;
Mexico; Tzotzil

1. The Language(s)

“Z” is a new sign language, emerging in a single extended family of indigenous
peasants in Mexico, whose hearing members speak Tzotzil (Mayan). The family sign
language began after the birth in 1976 of Jane (Haviland 2020b), the fourth daughter and
first deaf child of a hearing couple living in a small paraje ‘hamlet’ of then about two
thousand people and part of a larger municipio ‘township’ composed of over a dozen such
villages. For her first 6 years Jane was the only deaf person in the family—indeed, in
the entire hamlet, as far as the family knows—and she developed a homesign system,
apparently in a close, privileged (Fusellier-Souza 2006) relationship with her mother and
her older sisters, who helped raise her. There followed two deaf brothers and an intervening
hearing sister, and they were still later joined by a hearing niece to form the original cohort
of five adults who communicate with each other primarily via the developing sign language.
They have had direct contact with neither other deaf people nor sign languages. This group
was subsequently augmented by Jane’s hearing son, Vic, born in 2007, who thus became
the first signing child of a deaf Z adult. Figure 1 shows a simplified genealogy of these
original members of the miniature Z signing community.1

Although Z has existed for less than 50 years, the lifetime of its oldest deaf speaker,
and although it necessarily started out as a homesign system developing around a deaf
child in an otherwise speaking family, the language confounds most typologies of sign
language (e.g., Le Guen et al. 2020; Hou and de Vos 2021). Extensive studies of fully-
fledged sign languages have given us what Brentari and Goldin-Meadow (2017) call “a
fairly clear picture of sign language as a point of arrival” for any theory of full-blown
language emergence. In a variety of obvious ways, Z is far from full-blown. It is very
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hard to estimate, for example, the size of its conventionalized lexicon because of extensive
variation both within and between individual signers and, perhaps more importantly,
because the language is highly telegraphic and “inferential” (Lutzenberger et al. 2022, this
volume), relying to an extent only possible for a family homesign on the massive, shared
life experiences—the highly detailed “common ground” (Clark 1996)—of the signers. Such
reliance reduces the utility of “portable” signs, that is, conventional signs which can
easily be moved between signers, times, places, or social situations. The language is also
multimodal in itself, making constant use of not only sight but also sound and touch as part
of its sensorial ecology. The Z signers are well aware that others in the social surroundings
can hear as well as see, taste, smell, and feel, and they freely build into Z utterances the
multiple semiotic modalities such senses might afford (Hodge et al. 2019). On the other
hand, Z serves as virtually the only vehicle of communication for at least the deaf members
of the miniscule speech community of the Z family, as well as for the privileged set of
hearing signers who interact with them routinely in Z. In that sense, it has “emerged” as
a functioning linguistic system, which can be contrasted on a variety of dimensions with
homesign systems for singleton deaf individuals. As each new child was born into the
growing Z “speech community”, the language changed by necessity, requiring a new triadic
conventionality as the next youngest deaf signer was added, incorporating a bridge to the
surrounding spoken language with a later hearing sibling, and adding to the mix a third
deaf sibling for whom the evolving sign system was the natural and given background for
learning to communicate, something that would in turn pass to a nascent 2nd generation.
The additive systematicity from each new signer, and their conjoint reliance on it as the
default vehicle of communication, brought to the language a character quite different from
the original homesign and launched it on a potential road to becoming a conventional sign
language (albeit a miniscule one).

 

Figure 1. Genealogy of Z family (simplified).

The systematic study of Z began in 2008, when Jane’s infant, Vic, was about 11 months
old. At that point, he was already starting to sign, although not yet to speak. Through regu-
lar and frequent field visits over the following 10 years, and continuing more sporadically
until the present, the author2 has collaborated with members of the extended Z family on
a project of extensive recording of naturally occurring and pseudo-experimental signed
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conversations. The research has focused on the conventionalized lexical signs and syntax,
on the interactional structure, on the use of space, and on the sociolinguistics of this tiny
speech/sign community (Haviland 2011, 2013a, 2013b, 2013c, 2014, 2020a, 2020b). Z is
perhaps unique as an emerging family sign language to have been studied systematically, if
not from its very birth, at least while still in active development during a first generation.3

Importantly, the ongoing study of Z includes close observation of the young Vic, from the
time he started signing but did not yet speak, through his bimodal language acquisition
and bilingual socialization into both Z and Tzotzil.

2. Emergence, Complexity, and Bimodality

Language “emergence” involves (at least) two intertwined but distinct temporal scales
and conceptual domains, one at the level of a language itself, and another at the level of the
individual language users. When an entire language “emerges”, the process (hypothetical,
except in the privileged case of young sign languages) begins with an initial cohort of
language users. “Emergence” encompasses changes over time in the resources users
develop and employ for linguistic functions, as cohorts mature and reproduce themselves.
Thus, in a case such as Z, we can imagine an early stage in which Jane, interacting with her
mother and sisters, began to develop a system of visual and tactile ‘signs’ (in an abundant
Peircean sense) to accomplish a range of interactive social tasks. As I speculate above, there
must have followed several subsequent stages when each new sibling joined the cohort
of users, both building on and transforming the semiotic inventory already available and
expanding it and, at the same time, elaborating the interactive repertoire required for new
tasks and social exigencies. It was, presumably, one matter for Jane first to invent a method
to draw her mother’s attention (or vice versa), say, to a particular hen by manual means
and another for Jane and her brothers to work out how to refer to chickens in general or to
distinguish them from, say, turkeys or chicks at a “later stage” of referential complexity in
the developing sign language. The resulting systematicity ultimately would constitute a
new language.

Emergence in a new language is not restricted to functions such as inventing con-
ventional ways to name chickens or other entities and to predicate about them. Jane’s
needs for her language and the needs of her younger siblings presumably both diverged
and converged over time, producing linguistic changes that mutually fed (and fed upon)
the siblings’ repertoires, aggregating systems of linguistic forms and adapting them to
increasing sorts of communicative and interactive complexity. Haviland (2015) provides
evidence for a single example of such emerging complexity in Z: a classic “grammatical-
ization chain” that links several different, but formally interrelated, linguistic forms to a
cline of linguistic functions which, in this case, regiment conversational structure. On this
account, a sign for doing one thing (seeking an interlocutor’s attention) over time came to
be used for something slightly different, both more abstract and more general: introducing
a new conversational turn or topic, even when an interlocutor’s attention was already
secured. The need to manage conversational turns among a widening potential cast of com-
peting interlocutors—that is, given increased interactive, demographic, and sociolinguistic
complexity across the miniature signing community—motivated and multiplied linguistic
elements (which fissioned formally and functionally) and also widened the scope of their
potential uses. One makes such a grammaticalization argument using classic approaches of
historical linguistics, starting with formal resemblances and arguing analogically from a
theoretically driven grammaticalization model of simplification of form and generalization
of function.4

As Goldin-Meadow and Brentari (2017, p. 364) point out, although language emer-
gence is continuously visible at an individual level every time a prelinguistic child learns a
language, the processes involve different scales of time and analytic delicacy from language
emergence de novo, as language acquisition is “grounded in previously established lan-
guages”. Acquiring language, in the linguistic tradition, is typically measured by milestones
in the mastery of certain characteristic diagnostic forms and constructions recognizable
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from the preexisting adult language. Linguistic competence in the tradition of language
socialization (e.g., Ochs and Schieffelin 1984; Duranti et al. 2012; Ochs and Schieffelin
2012) focusses instead on how a child comes to learn language(s) for particular cultur-
ally sanctioned ends and how one comes to (inter)act appropriately in a pre-structured
social world.

This paper explores, in one specific case, whether an individual language-acquiring
child will, over the gradual course of adding complexity to a linguistic repertoire, mirror or
otherwise parallel the processes by which a whole language—taken as a system of expres-
sive resources shared among members of a community—is assumed to accrue complexity
over time. Vic is a hearing child who was socialized from birth into both a spoken and a sign
language. Notably, the “established languages” that form the prototype which he targets
have different statuses: one, a modern Mayan language in its current spoken incarnation
in a large, multidialectal (and, indeed, multilingual) speech community; the other, a very
young, visual homesign system still growing into its role as the communicative vehicle for
a primary group of just five adults who are changing it as they go along, as are the still
younger recruits to its use. The article presents longitudinal evidence about how Vic began
over his first few years of life to distinguish the different forms linked in the hypothesized
grammaticalization chain which regiment the interlocutors’ attention, as detailed below.
The conclusion is that, confronted from birth with the adult Z signs as a model, Vic acquired
the distinct forms of the grammaticalization chain piecemeal and distinguished them fully
over time in a sequence that recalls the hypothetical original grammaticalization processes
that spawned them. It is as though he reinvented the linguistic innovation by himself,
although the impetus was already present in the adults’ performances. This is emerging
grammar recapitulated in a single individual.

Note that this volume’s emphasis on emerging complexity encourages sensitivity to
two often disattended aspects of the ethnographic data on which research on emerging sign
languages must be based. One is the inescapable polymodality of interaction. Although
speech is frequently caricatured as oral/aural, and sign taken as a visual medium, the
principled co-expressivity of natural language is inevitable and extreme. This is true even
within a single sensory modality. The sound of speech, for example, involves multiple
and theoretically separate oral channels (from phonemes, to intonation, to rhythm), just as
the visible aspects of sign include discrete as well as continuous chunks (hand shapes vs.
gaze, motion vs. rest, signing bodies and visible aspects of their surrounding spaces, and
inventories of objects). Moreover, complementary modalities obligatorily combine with
one another. Manual signs in Z are often accompanied by vocalizations, a recognition of
the sensory ecology of the community that includes hearers among the signers and the
audience. Sounds and vibrations are sent and recognized as signals. Signs are also routinely
and multiply inflected, for example, by facial expressions and bodily postures, to convey
interpersonal attitudes and affect—(dis)approval, (dis)agreement, (in)attention, as well as
criticism and praise, among others. These visible expressions can also “spread” (Lutzen-
berger et al. 2022, this volume) syntagmatically across signed segments, just as multiple
signing articulators characteristically operate simultaneously (Pfau 2015). Furthermore,
although Tzotzil speakers in the surrounding community are characteristically reserved
physically, Z signers are notably relaxed about tactile expression and free to touch each
other in ways uncharacteristic of most speakers in this community, but thus incorporating
touch systematically into their sign language as a further modality.

The other inescapable aspect of Z signing, linked to multimodality and central to the
argument of this paper, is the organizational complexity of its characteristic context: natural
conversation in joint interaction (Sacks et al. 1974). When people do things together, they
must arrange their participation collaboratively. In conversation, signed or otherwise, this
means, among other things, exchanging turns at talk (Levinson 2006; Holler et al. 2006) and
regimenting one’s conversational contributions in accordance with what the interlocutors
are doing. Emphasizing complexity within a linguistic system may displace attention from
the complexity of linguistic interaction itself—starting and stopping turns, the choreogra-
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phy of attention between interlocutors, and the impact on grammar of turn construction.
In Z specifically, each conversational sequence involves a polymodal mix of gaze, face,
and body (Haviland 2019), carefully monitored to calibrate mutual access between the
participants. The phenomena of interest in what follows are mechanisms within the sign
language itself, apparently designed to help regiment conversational interchanges.

3. A Grammaticalization Chain in Z

Z seems to have adopted a full-fledged conventionalized gestural emblem (Kendon
2004) familiar to all Tzotzil speakers and, indeed, to almost all Latin Americans (but, by
contrast, frequently misunderstood by English speaking North Americans). It means “come
here!” (sometimes “give it here!”). A common North American gestural equivalent starts
with a loosely clenched supine hand with the index finger extended or a flat upturned
palm extended in front of the body, followed by flipping the index finger (or all the
fingers) upward toward the speaker. However, the Mexican version starts with the palm
extended partly forward and flips the fingers downward instead, sometimes multiple times.
Ordinarily, the hand gesture also accompanies mutual gaze between the interlocutors (see
Figure 2).

 

Figure 2. A Tzotzil speaking man issues a COME gesture.

Adult Z signers use a formally identical hand movement to mean COME!, frequently
also with mutual gaze and sometimes further inflected for speed, size, and repetition to
modulate the force of the request. Figure 3 shows both a hearing (a) and a deaf (b) signer
calling someone with a sign meaning “Come!” The sign is glossed into Tzotzil by hearing
signers as laP—the suppletive 2nd person imperative for tal ‘come’.

Figure 3. (a) Terry (hearing) and (b) Jane (deaf), summoning an interlocutor to come with a Z sign.
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It is not surprising that a family sign language surrounded entirely by (and, indeed,
including) Tzotzil speakers would readily adopt a conventional Tzotzil co-speech emblem
as part of its repertoire of signs, as in the case of COME. Indeed, Mesh and Hou (2018) report
comparable phenomena in the communicative repertoires of deaf people and their families
among Chatino (Otomanguean) speakers. More linguistically interesting is a formally
similar sign in Z (which is not used as a co-speech gesture in spoken Tzotzil), dubbed
HEY1 in Haviland (2015), used for a notionally perhaps interrelated5 but quite different
purpose. It is used to call for an interlocutor’s visual attention. This sign is glossed by the
hearing signers with the Tzotzil phrase k-al-tik av-aPi, literally “let us speak so that you will
understand”, i.e., “listen here!”6 In terms of its formation, it involves the same hand shape
and movement as COME, although with a couple of systematic differences. Although in Z
the COME sign may be repeated, it typically involves a single sharp downward movement
of the fingers from a slightly raised outward palm, often held briefly in the downward
position after the fingers have been retracted toward the signer. By contrast, the Z sign
HEY1 characteristically involves several rapid downward waves of the hand, with the
hand more loosely held and moving in a smaller trajectory. Usually this manually signed
HEY1 (by contrast with other more direct requests for attention, such as touching or poking
a desired recipient) is also accompanied by the signer’s gazing intently at her would-be
interlocutor, as in both examples in Figure 3. The desired interlocutor does not always start
out reciprocating the gaze.

This specifically Z sign HEY1 forms the starting point for a classic grammaticalization
chain which leads to a more abstract and functionally specific, pragmatic turn-initiating
particle (glossed HEY2), which signals that a signer is about to start a new signed utterance
or to transition to a new conversational topic, when she has already secured her inter-
locutors’ visual attention. Insofar as such an emergent grammatical category (“I want the
floor”, or “I’m about to start a new turn [or topic]”) links to the pragmatic exigencies of all
communication, incorporating a formal grammatical device for expressing it is a primordial
example of emergent grammar—a grammar of turns. Securing an interlocutor’s attention
is a foundational link in any communicative chain. Refining such attention to a notion such
as “new topic” and linking it specifically to presaging a forthcoming utterance is also a
characteristic aspect of the functional linguistic specialization of grammaticalization. In
Z, the HEY2 sign marking a new turn or topic is reduced in form from the more exuber-
ant HEY1 sign. It is normally not repeated; its movement trajectory is smaller and more
perfunctory; and it is not necessarily accompanied by a gaze at the intended recipient. A
typical example of HEY2, can be seen in Figure 4, where Terry (on the right of the split
screen image), already having started signing to her interlocutors (who are attending to
her, on the left in the split screen image), performs the HEY2 sign to them while visually
checking the stimulus details on a computer screen, only afterward engaging them with a
mutual gaze (Figure 5).
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Figure 4. Terry signs HEY2, already having her interlocutors’ attention, and looking away from them
at a computer screen.

Figure 5. Terry begins her signed turn, gazing at her interlocutors.

4. Victor’s Acquisition of HEY

The Z sign language thus has three distinct, if morphologically similar, signs: COME,
HEY1, and HEY2. These signs, that is, form part of the presumed adult target language
that young Vic was socialized into as part of his overall linguistic repertoire. I examine
the stages observed as young Vic learned to use these signs, jointly deployed with other
communicative modalities, such as gaze and touch, starting with his early efforts to sign,
filmed first when he was 11 months old, through his subsequent bi-lingual development
in both Z and Tzotzil. Here is a brief summary of what the data show. At 11 months, Vic
had neither HEY1 nor HEY2, although very shortly thereafter he had acquired COME.
By 18 months, he had learned largely to funnel requests for interlocutors’ attention into
a manual modality (including HEY1), even as he experimented with other modalities,
including speech and touch, to partition his world of potential communicative partners
into those who signed or heard. Between the ages of 3 and 4 years, he had also begun to
acquire HEY2, which implied both an awareness of the pragmatic requisites for linguistic
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interaction as well as an understanding of the complex sequential structure that using the
sign involves, i.e., the kinds of “adjacency” (Sacks [1973] 1987) implied by a summons for
attention at the beginning of an utterance.

Before looking at the longitudinal results, here is a brief account of the methods and
data employed. In May 2008, I decided after years of reluctance to delve into the new sign
language in a community I had long studied as an anthropologist and student of spoken
Tzotzil. I approached the family to ask if they would teach me about their sign language. On
the first day, I filmed a short interaction involving all the deaf siblings as well as the infant
Vic, just a few weeks short of his first birthday. Encouraged by the first film, I returned a
month later to begin to develop techniques for structured eliciting in Z. After an enforced
five-month hiatus, to obtain funding and permissions,7 there began a period of ten years of
at least monthly stays in the village, concentrating on Vic’s acquisition of both signed Z
and spoken Tzotzil. I cajoled Rita, bilingual in Tzotzil and Z, into filming her infant cousin
in uncontrived family circumstances every few days, starting when he was 19 months old
until he turned four. By that point, Vic was fluent in both Z and spoken Tzotzil, and he
participated in ever more involved ways with the sporadic, monthly sessions with the adult
signers. The result is an enormous of corpus of signed and spoken interaction, including
well over 70 h of video focused on Vic’s interactions during the first half dozen years of
his life.

4.1. The Corpus and the Annotations

For the “controlled eliciting” of Z signing, our roughly monthly sessions of 3 or 4 days
at a time involved a wide variety of stimulus materials, designed to encourage fulsome
signed descriptions of different kinds of phenomena, in an interactive setting that allowed
careful filming (multiple cameras and partly controlled lighting, but little control over
sun, rain, thunderstorms, passing vehicles, visitors, and passers-by). Equally important
was the documenting of informal exchanges between the signers during breaks in the
‘work’ the adult signers were doing with the elicitation materials. Other recordings, usually
with only a single handheld video camera, focused on the everyday interaction involving
Vic. A principled difference between elicitation and “corpus” data is hard to maintain
or justify in such a project, given the circumstances of the work with the family and the
practical circumstances on the ground, and we have made no such distinctions in the
longitudinal analysis.

The corpus, including the recordings of Vic and the more extensive elicitation filmed
with multiple camera angles, is unevenly and only partially transcribed, although Vic’s
recorded signing up until he was around 4 is reasonably well annotated. Some sequences
have been transcribed in detail and others more roughly annotated, in company with one
or more of the Tzotzil speaking signers.8

Methods for transcribing interacting bodies range from nil or spartan (Yngve 1970;
Schegloff 1998) to exuberant (Mondada 2018; Mondada et al. 2021). Because the focus is on
the evolving details of Vic’s production of specific sign tokens and the relevant attentional
ecology, this survey opts for only skeletal representations of action sequences, accompanied
by still frames, some labelled with letters that correspond to textual notes. Some of the still
frames are split-screen images that combine simultaneous views from two different camera
angles. Where a figure presents a static configuration—of handshapes, for example, or
arrangement of participants—the still frames can stand by themselves. When the ballistics
of movement or the precise timing of synchronous events in discrete articulators are
potentially crucial to understanding a scene, the figures are complemented by a timeline
(a vertical stroke (¦) divides seconds, and the timeline is graduated by default in frames,
sometimes with greater or less granularity), accompanied by a miniature partiture with
distinct synchronized tiers of action. Individual tiers use letters as abbreviations for the
names of individual participants and rough and ready labels such as Gaze, Gest(ure), Sign,
Act(ion)—i.e., non-sign specific actions. Thus, for example, a tier labelled “VGaze” traces
the trajectory of Vic’s gaze. For tiers with relevant ballistic trajectories, I use a sequence
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of full stops (. . . ) to mark preparatory movements; a “target” (such as a person or thing
gazed at)—indicated in words or by an exclamation point (!) for the stroke of a gesture,
or in CAPs for an approximate sign label—a series of dashes (—) to mark holds; and a
series of commas („,) to mark a retraction phase. A gloss of the form ‘IX:y z’ represents a
putative indexical sign, where ‘y’ labels the indexing articulator (e.g., ‘RH’ for “right hand”
or ‘LF’ for “left finger”) and ‘z’ the putative referent, sometimes abbreviated to fit better
on the timeline. Table 1 summarizes these abbreviations and conventions for the detailed
transcripts. Other abbreviations in individual figures are annotated by specific footnotes
and captions.

Table 1. Key to transcriptions/partitures.

Frame

Letters show the
position of each
labeled illustrative
still frame with
respect to the full
timeline

Time
Shows subdivided
timeline in the form |.
. . . . . . . .|

Vertical bar (|) marks
each second

Individual dots (.)
subdivide each
second into equal
subunits

Label for each tier XY X is a participant
initial

Y is a type: Gaze,
Gest(ure), Sign,
Act(ion)

Ballistics . . . .. Preparatory excursion

! Stroke of a gesture

—- Hold

„„ Retraction

Abbreviations in
glosses

IX:y z Indexical sign, with y
as articulator

z = putative referent

RH Right hand

LF, RF Left, or right (index)
finger

4.2. Vic at about 1 Year of Age: Communicative Intentions, Pointing?

In Vic’s first appearance in the corpus, his two deaf uncles were briefly at home having
a quick meal before returning to their construction job. Jane brought in the infant, swaddled
on her back. A slice of the ensuing interaction illustrates what Vic was learning at the age
of 11 months, when he barely vocalized at all.9 Vic appeared to point and gaze at Will,
who was finishing his meal. Let us assume, for the sake of argument, that Vic’s pointing
gesture was an intentional communicative act. The detailed sequential development of the
exchange is important (Figure 6).

Whatever one imagines Vic might have intended by his pointing gesture (looking
at the film afterwards, the family thought that he wanted some of his uncle’s soft drink),
Jane’s reaction was clearly to try to control his actions. If one interprets Vic’s pointing
gesture as an utterance, she was “shushing” him. The scene suggests, first, that Vic had
understood that he needed to achieve attention before trying to communicate gesturally
and, second, that his mother was already metapragmatically trying to regiment or suppress
what could be interpreted as his communicative intentions. Vic was at least interpreted,
after the fact, to be trying to communicate gesturally, although without formally attempting
to achieve the attentional requisites for such communication.
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Figure 6. Vic at 11 mos. pointed at Will and was restrained. (a) Will had glanced up to meet Vic’s
gaze, establishing apparent brief eye contact. (b) Vic’s raised “pointing” hand appeared. (c) Vic
repeated the pointing gesture insistently a second time. (d) Jane reached up quite deliberately, (e) to
pull his hand down.

One month later, it is easier to parse Vic’s attempts to participate interactively and to
manage the interlocutors’ attention. His pointing—with hands and eyes—was more clearly
integrated into the miniature speech situation. The adult signers and I were discussing
how we might work together. Vic was asleep, swaddled on his aunt’s back. He awoke to
find the adult signers seated around a table, pointing to sheets of paper and a computer
screen. Vic seemed eager to join in (Figure 7). Except for my Tzotzil explanations to Terry,
all the interaction was in Z.

Figure 7. Vic at 12 mos. called for attention by sound, touch, and gaze. (a) Vic sought the visual
attention of his aunt, although it never became clear what “content” he might want to convey other
than getting her to attend to him. Vic moved from staring at his uncle Frank, (b) to turning his gaze
to Terry and placing his hand on her shoulder, and then (c) engaging in a mutual gaze with Terry
when she turned to look at him.

Figure 8 shows what happens next.
A few days later, Vic sat on his mother’s lap as the four adult signers attempted an

experimental eliciting task in which two signers described short videos projected on a video
screen and described them to the others, who matched them to a picture. Several times Vic
apparently tried to intervene. As before, his primary communicative tool was pointing—or
sometimes reaching (Figure 9). He thus coordinated both an apparent referential gesture
(accompanied by gaze) with an explicit subsequent gaze at his addressee. Even though it
was far from clear what one-year-old Vic actually “meant” to “point at” or why—except
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perhaps to mimic his uncle’s own admonition—his careful visual choreography of attention
seemed already well-developed.

Figure 8. Vic at 12 mos. waited for Terry to engage with his pointing gesture. When Vic attempted,
apparently, to mimic a pointing gesture one of the adults made, (a) he articulated it with a well-formed
pointing hand, (b,c) again waited to engage Terry’s attention, then (d) nodded slightly at her (and
received a nod in return) when she turned to meet his gaze.10

Figure 9. Vic at 12 mos. interacted with his uncle Frank. (a) Frank cupped the baby’s face and
jokingly told him not to interfere with the work. (Frank signed WAIT to Vic, then pointed at the
two signers watching the video and signed SHUSH.) In response, (b) Vic pointed at the two signers
actively watching a video on the laptop, then (c) turned his gaze explicitly to Frank as if to direct his
uncle’s attention to where he was pointing.

Consider, additionally, the formal morphology of Vic’s movements. He had already
mastered a well-formed “pointing hand” of the style used by both Z signers and Tzotzil
speakers.11 Even at this early stage, Vic’s performances also seemed to presage a miniature
waving motion that often characterizes the adult HEY1. Vic appeared to try to draw his
mother’s attention to the laptop with an initial index finger pointing gesture, which then
dissolved into a slight waving motion (Figure 10).
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Figure 10. Vic’s extended index figure seem to give way to a little wave.

Similarly, Figure 11 shows a pointing/waving motion that appears in a different
interaction from the same day, where Victor apparently pointed and waved the hand nine
times over the course of 5 s, while also looking around. Such a movement was perhaps
a version, not yet properly well-formed or interactively integrated, of the Z HEY1 sign
ubiquitous in the adult signing. At this age, Vic sometimes directed his own gaze at the
object of attention itself (if not elsewhere), rather than at an interlocutor whose attention
he sought. (Indeed, in this little sequence, it was not clear who, if anyone, was attending
to him. As can be seen, his mother Jane was looking away). Vic’s apparent attempt to
direct attention thus seemed to be a transitional or derivative partial step towards Vic’s
acquisition of the adult HEY1 sign, to which we shortly turn.

Figure 11. Vic appears to point and then make an extended wave.

5. Vic’s Apparent Conventional Z COME Sign at 16 Months

I was unfortunately not able to visit the Z signers from just after Vic’s first birthday
until just before he reached 17 months of age. By that time, he had clearly acquired
considerable skill in Z signing, although he had not yet begun to speak Tzotzil. Indeed, his
grandparents—who, as Tzotzil speakers, conflated the notion of deafness with the term
umaP, literally ‘mute’—were beginning to worry that, like his deaf mother and uncles, Vic
would simply never learn to speak (see Petitto et al. 2001). His interactions at the time were
largely with the adult signers, although the non-signing members of the household, as well
as the two hearing signers Terry and Rita, who often served as his caregivers, addressed
him constantly in Tzotzil and encouraged him to speak. He already had a significant
repertoire of conventional Z signs by 16 months (although it was hard to distinguish on
formal grounds some of his signs from the Tzotzil speakers’ emblems, except that he did
not accompany them with speech).

Most relevant here is that by this age Vic had begun to master the “COME” ges-
ture/sign and to direct it at quite a range of different addressees. The first time I caught him
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on video using the sign, when he was 16 months old, he was interacting with his hearing
aunt Terry at a stage when he did not yet speak to her in Tzotzil (Figure 12).

Figure 12. Vic at 16 mos. offered a somewhat diffident and rapid but clear “COME” command.
Standing outside the house where Terry was, (a) Vic appeared to catch her eye. (b) He then moved
off toward the nearby patio, (c,d) gesturing—without looking back—for her to follow him (e) as she
herself stepped out the door.

Of course, because the Z “COME” sign and the similar Tzotzil gestural holophrase
are part of both the Z and the Tzotzil linguistic repertoires, how (and whether) Vic dis-
tinguishes them in his own psycholinguistic universe is hard to know. At 19 months he
used similar motions—wordlessly—to summon both his hearing cousin with a single,
strongly articulated downward stroke (Figure 13), and also his own (deaf) mother with a
less strongly articulated double “COME” sign, in both cases initiating the movement after
first engaging his (signing) interlocutors’ gazes.

Figure 13. Vic summons his hearing cousin with a single, strong “come here!” gesture (19 moss).

6. Vic’s Development of HEY1 for Attentional Control

Starting about the same time that he began to use the COME sign, Vic also appeared
to begin try out various nascent forms of HEY1 for attentional control. Recall that HEY1
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involves a tiny interactive routine: the signer starts by gazing at the desired interlocutor,
waving the hand downward to attract the interlocutor’s visual attention, thereby generating
an expectation that what will follow is a signed turn to which the HEY1 sign itself invited
attention. Vic seemed to acquire the elements of this gestalt piecemeal, without recognizing
that the initial HEY1, for Z signers, makes relevant the whole sequence (Schegloff 1970).
For example, at 17 months, Vic, gazing out the window, turned to look (suddenly and
intently) at his intended interlocutor (Figure 14). Notable in this sequence is Vic’s failure
to follow up with a further substantive turn. He summoned his (hearing) interlocutors’
attention but then did nothing with it.12

Figure 14. At 17 mos. Vic issued an empty summons. (a,b) Vic turns to look at his intended
interlocutor, (c) immediately completing a sharp downward sweep of his arm very much like the
COME gesture, and then (d–f) repeating it.

At the same age, Vic had a variety of different methods for gaining his mother’s
attention, in addition to a possible HEY1 sign. He frequently touched her or pulled on her
clothes (Figure 15a, which contains split screen stills combining different synchronized
camera angles). Sometimes, he would simply stare at her and make a demonstrative point
or grab at something, as in (Figure 15b) where he asked his mother to help him with his
sandal, which was about to fall off.

Figure 15. (a) Touching, pulling, and (b) grabbing for attention.
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A striking illustration of Vic’s explicit ability to engage and maintain interaction came
when he was almost exactly 18 months old. His deaf uncles, about to be served a meal,
were seated at a table near the cooking fire tended by his mother. Vic began to gesture,
apparently at a gourd bowl which his mother wanted to fill with hot tortillas for his uncles
(Figure 16). His performance showed how the unmediated gestural expression of his
desires and directives was at least partially channeled through the signed conventions for
managing interaction and turn-taking, even at this early age.

Figure 16. At 18 mos., Vic engages and tried to manipulate attention with deaf adults. (a) Vic
launched a pointing gesture with his left hand, (b) then raised both hands with palms forward and
(c) produced what resembled the start of a prolonged HEY1, with his hand in the air, as he gazed
at his uncle Will seated at the table. Vic held this pose for more than 4 s, ending with (d) a slight
wiggling of his fingers when finally the bowl was passed. Then, (e,f) Vic’s proto-HEY1 sign dissolved
into a point in the direction of where he apparently wanted the bowl to be.

By three months later, at 22 months, Vic was still not speaking Tzotzil, being almost
exclusively socialized into the communicative practices of the small group of signers in his
household. Some of his techniques for attracting attention were direct and physical. To get
his deaf mom’s attention, he would sometimes persistently grab her clothes or even her
face (Figure 17).

Figure 17. Vic at 22 mos. grabbed his mom’s face to comment on a broken table leg. (a,b) Vic touches
his mother’s face, (c) to secure her gaze before (d) signing a comment, here about a broken table leg.

73



Languages 2022, 7, 80

In more elaborate interactions with the deaf adults, although he sometimes had re-
course to direct tactile interventions, Vic preferred instead a conventional signed technique
to initiate conversations (Figure 18).

Figure 18. Vic, 22 mos., signed and grabbed to ask his uncle to sit. (a) Vic tried first a HEY1 sign
(extended palm and multiple downward flips with his fingers) to Frank, before (b) he resorted to
pulling on Frank’s trousers and (c) asking him to launch a wooden top onto the ground.

As Vic approached two years of age his conversational competence in Z became
markedly more sophisticated. Vic had been listening to a procession that marched past his
house compound, playing music that his mother could not hear (Figure 19).

When he turned two, Vic had become still more practiced at the norms of signed
interaction, including the use of HEY1 to gain the conversational floor, although the
hearing people in his social world also began to urge him to speak. When he was 25 months
old, a school primer was being passed around the house, and Rita was repeating for Vic
the Spanish names for some items pictured in the book. Vic’s mother Jane was examining
it, and Rita told him, “Say to your mother, ‘What’s that called?’”—i.e., ask her whether
she recognized the item in question and had a way to sign it (Figure 20). Although
it is unclear whether Jane ever bothered to look at Vic at all in the course of this little
interchange, it illustrates the growing linkage between HEY and a following utterance, as
the metalinguistic framing of Rita’s directive (“Tell your mother, ‘X’”) appears to imply for
Victor that the substance of his linguistic contribution be introduced by an initial HEY.

The uses of what I have characterized here as the attentional HEY1 are formally
distinguished from the HEY2 turn marker, to which we shortly turn, by one central criterion:
they all are issued at a point when a signer appears to want an interlocutor’s visual attention
but does not yet have it, or at least not in the desired way. When he was just short of
26 months old, Vic was sitting in his mother’s arms facing his uncle Will, who in turn was
looking down towards Vic’s feet and playing with the little boy’s sandals (Figure 21).
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Figure 19. Victor at 23 months started to ask his mom if they could go to hear a band. As the band
marched off, (a) Vic sat on a pile of cinderblocks holding his right hand on a clothesline. He then (b)
turned to his mother, who was looking elsewhere, and raised his left hand (c) to make a quick HEY1
gesture, with (d) two tiny final downward flips of the hand which attracted Jane’s gaze. Jane had
raised her chin in an interrogative head tilt to acknowledge that she was paying attention. Vic then
(e) began a substantive turn, signing “Let’s go”, and going on to tell her that he wanted to follow the
band to continue to listen to it.

Figure 20. Vic at 24 mos. was told “ask your mom what it’s called”. (a) Vic looked away from his
cousin as she spoke to him, turned to his mother, who was looking down at the book, raised his left
hand so that it passed through her line of sight, and (b) did a quick HEY1 with downward flip of the
fingers, before (c) touching the chosen picture on the page.

By this point in his life, based on his interactions with the adult signers, Vic seems to
have fully mastered the HEY1 sign in Z as a request for attention, even if his interlocutors
did not always honor such requests, much as they did not always respond to HEY1 requests
from one another (Haviland 2013c).

In fact, in this period of his development, Vic’s interactions illustrate a central sociopo-
litical feature of linguistic interaction, namely that formal means for initiating or managing
communicative exchanges may be conventionalized in a language community—even one
so young and so tiny as that of Z—but that their effectiveness relies less on linguistic
convention than on power. Vic has clearly learned, by around the time he is two, how to
request an interlocutor’s attention in Z, but he still must rely on the interlocutor’s uptake
(and tailor his request to his candidate recipient) before he can usefully launch a turn. He is
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also clearly aware by this age which among his interlocutors hear, which do not, and who
can use what linguistic modalities. Consider the sequence illustrated in Figure 22, with Vic,
at 27 months, strapped on his mother’s back preparing to go out on an excursion with the
other women of the household. Vic was anxious not to be left behind, and he tried multiple
times to hurry Jane along (Figure 22).

Figure 21. As Will played with his foot, Vic, at 25 mos., tried for 4 s to get his attention. (a) Vic began
to make the HEY1 sign at Will repeatedly. It took four full seconds for Will to respond to his nephew’s
request for attention, during which time Vic continued to wave his hand making the HEY1 sign. It
is hard to discern from the video stills, but during his delayed response, Will was pointedly gazing
at Vic’s feet and playing with his sandals, doggedly avoiding a response to Vic’s HEY. Jane, in turn,
appeared to be watching the TV screen in front of her. She first glanced down at Vic’s signing hand
just before Will also appeared to see it. Once his gaze moved to Vic’s HEY1 sign, close attention to
the dance of Will’s eyes shows that (b) he attended first to Vic’s waving hand and (c) then looked at
Vic’s face, realizing that the child wanted his attention. It was only at that point that (d) Vic began to
form a pointing hand in the direction of the door—what he had apparently wanted to point out from
the start. Vic’s reference to the door in turn prompted both Will and Jane to glance in that direction.

Figure 22. Vic at 27 mos. was as a bimodal interactive tyrant. First, (a) Vic tried a signed HEY1,
augmented by forcefully dropping his hand onto his mother’s shoulder. A second time, as she hiked
him higher onto her back and strapped him in more tightly, (b) he tried again, putting more effort
into both the blow and the hand sign. Finally, (c) he reached forward with his left hand and grabbed
his mother’s hair just behind her ear, forcefully pulled her head around where she could see him, and
only then (d) signed that he was anxious to go, which was doubtless already obvious to Jane.
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7. The Development of HEY2 and Emancipation from Attention

I conclude by tracing Vic’s acquisition of the grammaticalized variant of the HEY sign,
labelled HEY2: a morphologically reduced version of the sign, involving a single smaller
downward movement of the hand, with a more restricted syntactic distribution (character-
istically limited to circumstances in which the signer already has the visual attention of an
interlocutor),13 and a highly stylized pragmatic meaning to signal a forthcoming turn or
topic change. Vic’s use of the attenuated form and its coordination with attention checks
on his interlocutors show how the grammaticalized sign began to take shape.

At 27 months, Vic was seated with his uncle Frank. Frank was watching a program on
the TV, and both were chewing on slivers of sugarcane (Figure 23).

Figure 23. Vic, eating sugarcane with his uncle Frank, asked for more. (a) Vic was watching Frank’s
face intently, apparently waiting for his uncle to look up at him. Either because Frank had returned
the boy’s gaze or because Vic had (b) summoned his attention with a very quick HEY1 sign, Vic (c)
went on to give a second extremely brief downward hand flick, apparently after Frank had already
engaged his mutual gaze. The second very attenuated hand flick at Frank seems more like a precursor
of HEY2 than a simple repetition of the preceding HEY1. Vic (d) went on to ask for another piece of
cane (by holding up the remaining stub of the one he was already finishing), to which Frank assented
with a nod. This explicit response from his interlocutor that suggests that Vic had employed the
HEY2 sign successfully to frame his request.

Similarly ambiguous were several HEY-like signs that Vic used, at about the same age,
in a protracted interaction with his mother (Figure 24). As Jane is not visible on screen, it is
unknown at which point Vic gained her attention and thus whether the HEY sequences in
Figure 24a–c included another precursor to HEY2, uttered by Vic even after he gained his
mother’s attention, or whether he simply abandoned a third HEY1 after he saw she was
attending to him.

About a month later, in interaction with another young, hearing cousin, Vic interest-
ingly distinguished between his two signing hands. Seated inside the house near the door,
Vic heard his cousin exclaim in Tzotzil that it had started to rain hard (Figure 25).

Many of the videos in the corpus of Vic’s signing as he neared 3 years of age were
filmed by his cousin, using a single camera, in the course of quotidian interaction.14 As a
result, in many of the films his interlocutors are not visible; it is thus difficult to be sure
when a HEY sign is primarily intended to achieve a mutual gaze. Nonetheless, sometimes
a conversational sequence suggests how attention develops in the course of interaction,
and other video sequences give direct evidence about changing gaze.
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Figure 24. Vic at 27 mos. walked to his mother requesting a key. Vic started toward his mother
signing KEY with an outstretched hand. (a,b) He then made two HEY signs 300ms. apart and then
apparently (c) started to make a third HEY. Before completing the downward flip of his hand, (d) he
formed the sign ONE—often used as a determiner-like element in Z—followed again (e) by the sign
KEY. He finally took a proffered key from Jane.

Sometimes, Vic clearly intended a HEY sign as more than simply a call for attention,
because his interlocutor was already visibly gazing at him as he signed. A couple of months
before Vic’s third birthday, Vic walked past Jane seated on her bed after a nap (Figure 26).
The HEY2 sign at Figure 26c—if that is what it was15—did not seem designed to request
Jane’s attention but rather to orient it to Vic’s next move, which in this case was to point to
his uncle Frank (from whom he was about to receive a coin to spend).

At 35 months, Vic was roughhousing with his uncle Will, who would pull him by the
arm and try to make him do something. Vic, interacting the entire time, kept pulling away
and pretending to try to escape (Figure 27). The HEY2 in Figure 27b can be understood as a
feigned prelude to a similarly feigned indexical directive.

My last example to show Vic’s developing use of the fully grammaticalized HEY2 sign
comes from an extended interaction when he was 41 months old, as Jane was getting him
dressed for an excursion. She was concentrated on one of his socks, when he apparently
spied the clean shirt she had placed on the ground to put on him (Figure 28). The whole
sequence can be glossed, “Hey, I have two of those [shirts]; go get me the other one that
is outside.”
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Figure 25. Vic at 28 mos. signed with both hands to comment on his cousin’s remarks about the rain.
(a) Vic turned quickly to look outside, and then (b) he launched a HEY sign at her with his left hand.
From his quick smile, one gathers that he had his cousin’s attention before he finished the quick hand
flip, and even as he retracted his left hand to his shoulder, (c) he had begun signing HEAVY RAIN
with his right hand. He repeated the sign several times, as he fully retracted his left hand, and then
turned to point with his left hand at his mother on the other side of the room, (d) nodding as he
signed for his cousin to tell her, too, that it was raining. Because of the limited camera view, it was
again not possible to check when or whether Vic’s cousin saw and responded to his HEY sign, but
he had already begun to prepare the RAIN sign with his right hand before he had finished the first
request for attention with his left.

Figure 26. At 34 mos. Vic used HEY2 to direct Jane to look at something. At first, (a) Jane was looking
away from Vic, but (b) she turned her attention to him as he passed with arm outstretched. The
moment she gazed at him, (c) he raised his right arm in a demonstrative HEY2 sign, (d) dropping it
immediately into a pointing hand, after which (e) Jane turned to look in the direction of his point.

79



Languages 2022, 7, 80

As an epilogue to Vic’s trajectory in acquiring this basic part of Z grammar, here is
a clip from an elicitation session with the deaf adults. Vic started to participate in these
sessions around age four. He had been shown a photograph, and his job was to describe
the picture to his mother and uncles, who appear on the right side of the split screen
images in Figure 29. The adults in turn were asked to pick the corresponding image from
an array. Even at four, Vic had mastered typically adult attention management. Note
that he ends his first signed utterance with an apparent visual check of his uncle Will’s
comprehension and that his mother (shown as J in the transcription) has been tracking
both his face and his hands constantly throughout his turn. The adults had no difficulty
matching his description.

Figure 27. At 35 mos. Vic played with his uncle Will. From a safe distance, Vic (a) fixed his gaze on
his uncle, (b) turned his body toward him, and issued a very rapid single downward right-hand flip,
HEY2, immediately segueing into (c) a rapid right-handed point above and behind Will. (d) Will
turned to gaze in that direction as young Vic did a playful pirouette (presumably because he was
joking about the point in the first place, as his uncle had previously been doing with him).
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Figure 28. Vic asked for a different shirt, at 41 mons. (a) Vic formed a TWO sign right in front Jane’s
face and (b) moved it into her line of sight. (c) Gazing at her, he quickly turned his TWO hand to face
palm down and delivered to Jane a very quick HEY2, now having her full attention and intending
to utter his main message. (d) He pointed down with his left hand to the shirt bundled on the floor,
(e) switched hands to point at it with his right hand, (f) and then pointed from the shirt out the door
and (g) back.
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Figure 29. Vic at 4 years and 4 months participated in an eliciting session. (a) Vic perused the image
as (b) the adults began to wait expectantly for him to describe it. He started, however, by (c) signing
HEY2, (d) repeating the sign briefly a second time. Only then did he begin to describe the picture
itself by (e) mentioning a KEY depicted in it and (f) pointing at the computer screen.

8. Final Remarks

Vic’s socialization into language is a single example of a process that has occurred
countless times in the history of humanity as new signed communication systems have
emerged around sometimes vanishingly small and usually evanescent deaf communities.
This article has concentrated on Vic’s acquisition of a limited set of Z signs which largely
deal not with reference and predication (taken as both preeminent and unproblematic in
some recent studies of language development [e.g., Carrigan and Coppola 2017]) but rather
with managing interaction and attention, a central organizing aspect of conversation—the
most characteristic of linguistic activities.

This study of the emergent quality of Z has been both formal and ethnographic. On
the one hand, an austere “form first” principle—attending to the polymodal details of
the signers’ actions within the wider contexts of their interactions—avoids premature
generalization and typological temptations and minimizes assumptions about what to
expect or where to look in the creators’ linguistic inventions. On the other hand, without
the expert eyes, ears, and bodies of the signers (and their distinct techniques for training or
guiding those of the rest of us) there are no a priori hints about how to discover meaning
or even where to look for it in the specific circumstances of social life. In particular, as
the transcripts included here suggest, gaze among Z signers seems to be preeminent
in everything from reference (e.g., indexing referents) to turn transitions, even as such
functions are also regimented by conventional manual signs and other bodily actions.
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Let me end with a (highly speculative) tabular summary (Table 2) of Vic’s longitudinal
progression into the Z signs under consideration.16 It is arranged chronologically, with
a rough set of candidate “stages” suggested by his performance to hypothesize about
how he moved from conceptually simple and perhaps even iconically motivated signaling
devices and cognitive requisites to increasing systematicity in the formal elements of in-
teractive communication. There is a natural sort of logic to such development, given Vic’s
growing perceptual, cognitive, and interactive capacities, and—especially in the earliest
stages—a gradually increasing dependence on his socialization into the local communica-
tive environment.

Table 2. Hypothesized stages in Vic’s acquisition of HEY1 and HEY2.

Putative “Stages” Months Figures Developing Stages

I. Pointing, gaze, touch
without signs 11 Figure 6

Vic is aware of the gaze of others (and it may prompt
him to try to initiate interaction). He also uses
pointing as a proto directive and expects a reaction.
However, he has no “control” over his expressive
use of either gaze or gesture and almost no formal
mechanisms for achieving attention (except, perhaps,
reaching/pointing). His mother already
communicates a kind of metapragmatic
“suppression” of some of his actions.

Ia. Limited gestural attention
management. 12 Figures 7–11

Explicit devices for achieving attention: (mutual)
gaze, touch, and voice, synchronized with gaze. In
Figure 8, Vic adjusts to and acknowledges mutual
attention, coordinating gaze with head movements
and touch, as well as more pointing (Figure 9). There
is also the first hint of developing gestural
morphology: an index finger point leads to a tiny
proto-wave (Figures 10 and 11), although Vic’s
attention remains focused on referents and only
laterally moves to potential interlocutors.
Nonetheless, Vic seems to start to recruit manual
signals for managing attention.

II. Conventional signs,
directives 16 Figure 12

Vic has acquired a robust set of conventional Z signs,
including COME, which stands as a silent Z
directive, appropriately addressed via prior gaze but
with no attentional device other than the sign itself.

IIb. HEY as unmoored request
for attention 17 Figure 14

Vic appears to try to use a sign similar to COME to
request a (hearing) interlocutor’s attention. It is not
yet clear whether he intends the sign to be a
preamble to some specific follow-up action. He still
resorts to tactile and indexical gestures to request
attention from deaf interlocutors (Figure 15).

IIc. HEY in combination with
other modalities 18 Figure 16

In interaction with the deaf adults, Vic uses a variety
of manual devices to try to control attention,
including versions of what looks clearly like HEY,
sometimes coalescing with indexical pointing
directives, and beginning to coordinate his gaze with
the candidate interlocutors.

22 Figure 17

Vic was even more actively trying to manage the
interlocutors’ attention, but perhaps because he
lacked status to do so by a HEY sign, he resorted to
other means to coerce the others’ gaze—grabbing
people’s faces or clothes (Figure 18).
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Table 2. Cont.

Putative “Stages” Months Figures Developing Stages

IId. Interactive and sequential
links between HEY and

following utterance
24 Figure 20

Vic’s turn to his mother suggests a growing
metalinguistic connection between the HEY1 sign
and an immediately following utterance.

25–27 Figure 21

Vic’s contributions to conversational exchanges
begin to be closely coordinated with his achieving
prior visual attention from the target of HEY1 signs.
This is plainly true in conversation with his uncles,
who often disattend his attempts to sign, but also
true on occasion with his normally doting mother
(Figure 22).

III. HEY2 as probable
separable sign 27 Figures 23 and 24

Although filmed evidence often fails to demonstrate
that Vic has already secured his interlocutor’s gaze,
aspects of the conversational structure suggests that
Vic has begun to distinguish HEY2 by using the
latter to highlight and introduce a specific
signed utterance.

IIIa. Articulatory and
functional emancipation of

HEY2 from attention request.
28 Figure 25

By using one hand to sign what appears to be HEY2
and the other hand almost simultaneously to sign a
substantive utterance, Vic demonstrates a close
synchronic link between the pragmatic sign HEY2
and the forthcoming conversational turn which it
pre-visages.

34 Figure 26 Vic makes no request for attention, but when he gets
it, he issues HEY2 before making a substantive turn.

35 Figure 27
Vic is engaged in intensive interaction with a single
interlocutor, but when he achieves a mutual gaze, he
uses HEY2 to start to introduce a new topic.

IIIb. Adult-like use of HEY2 41+ Figures 28 and 29 Vic’s use of HEY2 seems to be fully adult,
introducing a new turn or an explicit topic change.

Research on Z has been predicated on a leading assumption: both the manual and the
non-manual visible elements from the surrounding Tzotzil speech and gesture community
are potentially available to the novel, emerging sign-language. The Z forms whose devel-
opment in Vic’s signing have been traced here are, indeed, partly shared across his spoken
linguistic repertoires as well. A special virtue of studying bimodal acquisition, in trying to
tease out the processes underlying emerging language, is the insight it gives in distinguish-
ing clearly between spoken and signed grammars, their cognitive representations, and their
distribution across linguistic performances. This article has considered how Vic acquires a
form—HEY2—that is ONLY part of Z and not part of the shared bimodal repertoire of Z
and Tzotzil. Truly emergent grammar can be directly observed in the early socialization of
a bimodal child such as Vic as he allocates linguistic resources and separates out elements
that may be functionally similar (whether referentially or pragmatically) but operate in
parallel modalities.

More generally, this single longitudinal case, arrayed against speculative claims about
diachronic changes in even a first-generation emerging language, illustrates how principles
of formal simplicity, syntactic or pragmatic specialization, and semantic “bleaching” in
the development of emerging grammar have parallels in the progression from simpler
(perhaps more iconic) to more complex or linguistically integrated elements or mechanisms
in a child’s language socialization. Vic’s gradual acquisition of HEY2 seems to follow, both
in chronology and in growing linguistic sophistication, the hypothetical pathways that
resulted in the inventory of adult forms. That inventory, then, was not acquired whole cloth
by the child signer simply because the adults made it available to him. Instead, it accrued
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to his repertoire in a logical sequence motivated by phases in his growing competence in
the use of the new sign language, as both a communicative and an interactive medium.

Acquiring pragmatic signs such as HEY in Z also demonstrates how the grammar
of a language, including an emergent sign language, itself is built upon the practices of a
language community—even one as miniscule as that of the Z family to which Vic belongs.
The basic parameters of social life that set the conditions for communication also raise a
more general question about what kinds of “sharing” there are in linguistic communities
and the very nature of what are called “shared sign languages.” This always centrally
involves both ethics (Green 2021) and mini-politics (Haviland 2013a, 2016): Who’s the boss?
Who decides? Who leads changes or innovations? As new forms of grammar emerge, some
are adopted and others lost or suppressed. Studies of longitudinal language socialization
may help understand the mechanisms by which language “emergence” at one point may,
perhaps all too frequently, also lead to loss: the ultimate language “submergence.”
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Notes

1 Other younger children were later born into the signing household, but their developing language repertoires are not considered
in this article. The notion of “generation” is vexed in such a genealogy. The terminological distinction between “generation” and
“cohort” applied (for example, in Coppola 2020b) to the evolution of Nicaraguan Sign Language is complicated in Z by Rita,
the hearing daughter of one of Jane’s hearing older sisters, who is thus genealogically the start of a 2nd generation, but who
nonetheless grew up as (by five years) the youngest of a small cohort of household children, including all the deaf siblings, who
were already signing when she was born.

2 The author has been a fictive kinsman and close friend of the deaf children’s parents since they were first married in the late
1960s. He was probably the first to realize that Jane was deaf, although sadly—out of ignorance—insufficiently perspicacious
at the time to help her parents facilitate a different sort of linguistic development for her, for example, via appropriate deaf
schooling, something not readily available in rural Mexico and of no interest then, or now, to the parents themselves. The author’s
work on Z was in turn directly inspired by the research of Carol Padden and her co-authors on ABSL (e.g., Sandler et al. 2005;
Aronoff et al. 2008), a village sign language of the Negev with somewhat similar origins, having also begun with a cohort of
deaf siblings.

3 See the sketchy but fascinating early reference to a family homesign in Frishberg (1975, p. 713 fn. 13). Aside from classic studies
of individual homesigners—deaf children born to hearing parents who receive little or no early exposure to sign languages—
most famously by Susan Goldin-Meadow and her colleagues (e.g., Goldin-Meadow and Feldman 1977; Feldman et al. 1978;
Goldin-Meadow et al. 1994; Goldin-Meadow 2003, 2012), there is comparative material on adult Brazilian homesigners in the
work of Ivani Fusellier-Souza (e.g., Fusellier-Souza 2004, 2006; Martinod et al. 2020), as well as extensive work on Nicaraguan
homesigners (e.g., Hunsicker and Goldin-Meadow 2012, 2013; Coppola 2020a; Flaherty et al. 2021).

4 For grammaticalization in general, see Heine (1997); Hopper and Traugott (1993). Overviews of grammaticalization processes in
sign languages are in Pfau and Steinbach (2006, 2011), and Janzen (2012). For proposed grammaticalization paths in emerging
sign languages linking speakers’ gestures to signed lexemes, see, for example, Perniss and Zeshan (2008), De Vos (2012b), and, for
a village sign language in another Mayan context, Le Guen (2012).

5 Kata Kolok, a Balinese village sign language, is reported by De Vos (2012a, p. 186) to have “[a] form of COME that is produced
with repeated movement and directed at a person to summon an addressee. This function is linked to Balinese co-speech gesture,
in which an identical gesture has been observed”. There is no evidence that the Z HEY1 sign has a relationship to “come” either
as a gesture or as Z sign itself (Haviland 2015), and as Austin German (p.c.) points out to me, other sign languages have very
similar signs in both form and function.
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6 In connection with the reduced pragmatic or semantic function of the Z sign HEY2, introduced below, note that the spoken
Tzotzil k-al-tik av-aPi expression also has a heavily abbreviated and similarly grammaticalized form vaPi ‘listen’ or “pay attention
(to what I’m about to say or do)”, which often introduces new topics in discourse or even such a non-verbal act as passing over a
coin to pay for something. The initial v- in this form is a reduction of the second person ergative proclitic, and the underlying
Tzotzil root aPi, sometimes glossed as ‘hear’, is more accurately translated as ‘perceive’, regardless of sensory modality.

7 This material is based upon work supported by the National Science Foundation under grants BCS-0935407 and BCS-1053089, ad-
ministered by the Center for Research on Language [CRL] at UCSD. Any opinions, findings, and conclusions or recommendations
expressed in this material are those of the author and do not necessarily reflect the views of the National Science Foundation

8 Initial annotation of the corpus was conducted by the author or by Austin German (see German 2018). We have not tried to
control systematically for the differences in Vic’s linguistic practices across different categories of interlocutors, hearing and deaf.

9 See Haviland (2020a, pp. 47–51) for a more detailed treatment of this small interaction.
10 This short scene is treated in more detail in Haviland (2020a, pp. 51–54).
11 A reviewer asks whether Tzotzil-speaking infants in families without deaf members use visual and tactile gestures for getting

attention, and not surprisingly, they do, abundantly (see Haviland 2000; De León Pasquel 2005). They also grab or manipulate
clothing, hair, and bodyparts—even faces—to attract caregivers.

12 To be fair to Vic, in that context he was unable to summon anyone’s attention with his gesture, as his mother was busy describing
an eliciting stimulus to Rita and Terry, and they ignored him. Vic had been eating a banana and had been trying to get them to
notice it. In any case, he did not follow up, returning to his banana and soon being distracted elsewhere. However, it seems clear
that Vic can acquire some aspects of a Z sign without mastering the entire gestalt of appropriate usage (see De Vos 2012b).

13 Because previously secured attention is the criterion for glossing a sign such as HEY2 in my transcriptions, there can sometimes
be doubt about individual instances when the video record leaves unclear or ambiguous where an interlocutor is gazing, as is the
case in Figure 23.

14 During this period, because of his grandparents’ fears, the little boy was sent to live with his hearing aunt who ran a small
vegetable shop in the nearby Mexican town, for days at a time rarely interacting with his deaf mother and uncles and exposed
continuously to spoken Tzotzil and some Spanish. The grandparents only relented after several months before Vic was allowed
to alternate between living in the village with his mother and spending time with his aunt in town.

15 Viewing this scene eleven years after it was filmed, Rita and Terry were unsure whether to read this sign as HEY2 or to interpret
it as COME, which here would be a directive for Jane to get out of bed. If that was what it was, it failed, because what Jane did
instead was flop back down on the bed and ignore Vic entirely.

16 I thank Austin German for suggesting that a summary table be included, although I doubt he will thank me for the lengthiness of
the result.
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Abstract: In many sign languages, space is used to express grammatical features. However, verb
agreement in space is noticeably slow to appear in emerging sign languages. Many reasons have
been proposed to explain this delay or even absence: the reduced size of the community, the recent
creation of the sign language and the lack of exposure to a fully formed language. To examine the way
space is used to express agreement in Yucatec Maya Sign Language (YMSL), a new signed language
from the peninsula of Yucatán (Mexico), a task was conducted using video stimuli created to elicit
ditransitive constructions showing transfer events, such as events of giving or taking. Results show
that agreement is present early in YMSL, even from the first generation of deaf signers. While many
signers used single agreement constructions, the second generation of deaf children systematically
employed double agreement constructions, placing them on the high end of the evolutionary path
proposed for verb agreement in sign languages. I argue that cultural habits of the surrounding
community, namely the preference for a geocentric frame of reference among Yucatec Maya speakers,
is what facilitates the early emergence of the use of space to express agreement in YMSL.

Keywords: sign language evolution; signing space; verb agreement; pronouns; Yucatec Maya
Sign Language

1. Introduction

Sign languages are visual languages and their grammar relies heavily on the use
of space. However, several authors have pointed out that the use of space to encode
verb agreement takes time to develop (if it develops at all) in emerging sign languages
(Senghas and Coppola 2001; Senghas 2003; Padden et al. 2009; Rathmann and Mathur
2008). Previous studies have looked at how signers from various types of sign languages
use space for grammatical purposes. In sign languages generally, there is no agreement
for indirect objects. However, it is typically verbs of transfer—verbs with subjects, direct
objects, and concrete or abstract indirect objects—that form the category of agreeing verbs
(Meir 2002), and agreement marks direct objects, and sometimes, subjects as well. Tasks
based on eliciting verbs of transfer have been conducted in many settings around the
world. Overall results point to the existence of an evolutionary path that initially lacks the
expression of verb agreement in space (especially for early generations of emerging sign
languages) which appears only later in the life of the sign language (de Vos and Pfau 2015;
Meir et al. 2010).

This paper aims to explain how signers of the Yucatec Maya Sign Language (YMSL)
have managed to develop a new class of verbs that use space to express agreement, despite
the very recent age of the linguistic community and its reduced size. Critical sociolinguistic
factors that have been considered to make this development possible are reviewed, among
them: the size of the community, the age of the sign language, exposure to the language
from previous generations and the gestural habits of the surrounding culture as well as its
preferred spatial frame of reference. I argue that the use of a geocentric frame of reference is
what influences the emergence of certain grammatical structures and allows YMSL signers
to use double verb agreement constructions much earlier than what has been previously
described and claimed for emerging sign languages.
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1.1. The Grammatical Use of Space in Sign Languages

Of special interest in sign languages is how signers realize agreement, that is, how
they express on verbs which participant in the discourse is doing what to whom (e.g., roles
such as subject vs. recipient). In sign languages, a specific class of verbs, called agreeing
verbs, typically use movement in space to mark an action and the starting and ending
points of the trajectory usually express syntactic relations among referents (agent, patient,
recipient, direct or indirect object, location, etc.)

The main aim of this paper is to describe how a verb’s movement in the signing space
is used by YMSL signers to interpret semantic roles (i.e., subject vs. recipient). In order
to do that, I follow the methodology and theoretical issues raised in previous studies on
emerging sign languages, specifically Senghas (2003) on Nicaraguan Sign Language (NSL)
and Padden et al. (2009) on Al-Sayyid Bedouin Sign Language (ABSL). Both studies show
that the use of verbs inflected for agreement does not appear until later generations have
been using the language. Crucially, in sign languages, not every verb makes use of space
for grammar or expresses agreement. Padden (1983) considers three verb types: (a) Plain
verbs that can generally be inflected for aspect but not for argument (for instance, in ASL
verbs such as EAT, KNOW, LOVE, REMEMBER, UNDERSTAND). Usually, such verbs are
performed on the body and have a semantics oriented to the subject being the experiencer.
(b) Spatial verbs usually imply some directionality that describes a motion and an end point
(for instance, in ASL, verbs such as MOVE, PUT, etc.). Crucially, these verbs do not consider
the action of an agent on a patient or an object but most commonly a movement from one
point in space to another location. Finally, (c) agreeing verbs use directionality to make the
verb agree with the arguments of the utterance. Agreeing verbs make a relevant use of
space and the location of the entities that are involved in the action described. When the
entities treated as arguments are present, such as the agent and the patient, the verb will be
oriented towards them. For instance, in ASL, the sentence “I TEACH YOU” starts from
the body of the signer (her head in this case), and the end point is in the direction of the
interlocutor. However, things become more complicated when the referents are not present.
In this case, empty locations in the signing space are arbitrarily and contextually linked
to these referents at the discourse level. Such points in space have been labeled R-locus
(short for Referential locus, or R-loci in plural) (Lillo-Martin and Klima 1990; Lillo-Martin
and Meier 2011). Consider for instance the sentence “Bill gives Maria a rose”. If neither Bill
nor Maria are present, the signer can assign an empty location to his/her right for Bill and
another to his/her left for Maria and perform the verb GIVE between these two locations
(from right to left in this case), hence making the verb agree with the arguments (Klima
and Bellugi 1979). However, for such a grammatical system to work, noun phrases (in this
case “Bill” and “Maria”) should first be explicitly located in the signing space as pronouns
and later referred to anaphorically in the discourse by moving the verb from and to these
locations.

1.2. Establishing Pronominal Reference in Space

A common way that sign languages mark pronouns is through pointing. Many
researchers consider that pointing to oneself refers to first person singular and pointing to
the body of the addressee indicates second person (Mathur and Rathmann 2012; Meir and
Sandler 2008). Third person can also be established by pointing if the referent is present.
However, pointing to referents that are not present or unknown can be problematic. For
known but non-present referents, in many sign languages, and especially emerging rural
sign languages, one strategy is to use metonymic pointing (Le Guen 2011a), that is, to point
to an intermediate referent in lieu of the primary referent: for instance, pointing to the
house of Albert to refer to Albert (independently of whether he is there or not). Such a
strategy is commonly used, even in some cases for directional verbs (Hou 2016). A second
strategy is to use R-loci that allow signers to assign referents to arbitrary points in the
signing space. Different referents are allocated to different points in space so that most

90



Languages 2022, 7, 233

cases of ambiguity are avoided (Meir and Sandler 2008, p. 65). As we shall see below,
assigning referents in space is a crucial prelude to verb agreement.

1.3. Evolution of Space as a Means to Express Verb Agreement

While looking at verb agreement in sign languages, a cross-linguistic comparison
reveals that not all languages rely on similar strategies. For some researchers (Mathur
and Rathmann 2012; Rathmann and Mathur 2008), the process of verb agreement in sign
languages has been interpreted as a linguistic innovation that occurs through a specific use
of the signing space and the authors consider that “the cross-linguistic variation across sign
languages with respect to certain properties of verb agreement can be explained by positing
that the sign languages are at different points along the path of grammaticalization” (2012,
p. 146). Indeed, the body of research currently available on emerging sign languages
around the world points to three stages of evolution.

In the first stage, some languages do not have a class of agreeing verbs. So, in order
to resolve the issue of explaining who is giving what to whom, they rely on a consistent
word order using plain verbs. This is the case for ABSL, an emerging sign language used
by a Bedouin community in Israel (Meir et al. 2007; Sandler et al. 2005; Padden et al. 2009).
Signers do not use the signing space to express the subject and object of a transitive verb,
but rather rely on a fixed word order to disambiguate the utterance, as in WOMAN GIVE
MAN TAKE (Sandler et al. 2005, p. 2664). The authors conclude that “once languages have
had time to accrue such mechanisms as verb agreement, marking properties of subject or
object ( . . . ) the roles of participants can be made clear, even without consistent word order.
In the absence of such mechanisms, word order is the only way to disambiguate a message
linguistically” (Sandler et al. 2005, p. 2665). In such cases, a signer performs a plain verb
in the signing space that can involve movement (such as TRANSFER) typically along the
sagittal axis but that does not connect any argument in the signing space. Crucially, the
direction of the verb’s movement is not relevant grammatically. In a sense, the verb is
performed in a neutral space since it is not inflected for arguments.

The second stage is what has been called single verb agreement. In this case, the
signer will mark one argument and uses his/her body as the default second argument
for transitive constructions. One argument can be located outside the body as an R-locus
ascribed in the signing space, making directionality relevant. Morford and Kegl (2000)
compared data from homesigners and signers who are exposed to more full-fledged forms
of Nicaraguan Sign Language, and they found that homesigners have a tendency to express
human action from a first person perspective (Morford and Kegl 2000, p. 376). Such
findings support the idea that, in the early stages of the evolution of a language, signers
seem to rely more heavily on representing actions from an agent’s perspective, thus making
extensive use of their own bodies. Meir et al. (2007) and Padden et al. (2010) present
similar findings for two young sign languages: ABSL and Israeli Sign Language. However,
despite the fact that Kata Kolok, an emerging sign language from Bali, has been used by
six generations already, it does not yet have a class of true agreeing verbs (Marsaja 2008;
de Vos 2012).

The final stage is the creation of double agreement verb types that rely on the use of
the R-loci. As explained earlier, the R-locus strategy implies that locations around the body
of the signer are arbitrarily linked to non-present referents. Such a use of the gestural space
is actually common among speakers of most Western educated societies (McNeill 2003;
McNeill et al. 1993), and it is thus not surprising to find it used for grammatical purposes
in sign languages that arose and developed in these cultures. However, the use of abstract
pointing is not a given in other societies, as people in these communities tend rather to
make person reference by pointing to people’s houses or usual place of residence, and only
point to existing places in accordance with their real-world locations (Le Guen 2011a; de
Vos 2012; Blythe et al. 2016).

In sum, studies suggest that using space symbolically and arbitrarily with R-loci
comes later in the evolution of sign languages, and single agreement verbs that use the
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body as the subject seem to appear prior to the appearance of double agreement verbs.
Several explanations have been put forward to explain this evolution and the appearance of
agreeing verbs, especially in emerging sign languages. The first is the size of the community
of signers; the more people use the sign language, the more complex and grammatically
refined will it become. The second argument relates to the age of the sign language and the
number of generations. In the case of emerging sign languages, evolution in the grammar
is strongly linked to the number of cohorts that have been in contact, the first cohorts
providing the shared symbolic environment that the subsequent generations can exploit.
Linked to the previous argument, early exposure has also been considered crucial in the
development of grammar, as certain periods of language exposure are essential in order to
develop a more complex grammatical system. Finally, the use of space, and specifically of
the frames of references, has been considered to help or to potentially restrain the emergence
of certain grammatical structures. Frames of Reference (FoR) are systems of coordinates
that allow to localize a referent (a figure) with respect to a ground. Three basic FoR are
usually considered: (a) the intrinsic FoR in which the figure’s location is represented in
relation to the ground’s intrinsic properties (front, back, sides). (b) The egocentric FoR
in which relations between objects are calculated in relation to the speaker’s (projected)
point of view, that is, in relation to his left, right, front, or back. (c) the geocentric FoR (or
sometimes more broadly considered within the “allocentric FoRs”) in which coordinates
between entities are defined by external features of the environment (i.e., neither by the
internal orientation of a ground object nor the point of view of the speaker), often with the
use of cardinal directions (See Levinson (2003) for a more detailed discussion and Haviland
(1996, 2003), Le Guen (2011a, 2011b) for examples on how there are used with gestures
in Mayan communities). The cultural or local preference for the geocentric FoR and its
implication on gestures (as well as its correlated impact on pointing) has been suggested
to go against an abstract use of the signing space and therefore the emergence of agreeing
verbs in emerging sign languages (Le Guen 2011a; de Vos 2012).

The present study aims to determine where YMSL is placed on the evolutionary
continuum: Does it behave like many other emerging sign languages, only using a sagittal
axis with no agreement or does it use space to express verb agreement? I will show
that despite YMSL’s young age, YMSL signers already are able to use the signing space
productively with agreeing verbs. I will discuss all the hypotheses previously considered
and explain how the geocentric FoR actually favors the emergence of agreeing verbs
in YMSL.

2. The Yucatec Maya Sign Language

Yucatec Maya Sign Language (YMSL) is an indigenous sign language used by deaf
and hearing signers in Yucatec Mayan communities with a high incidence of deafness
in the peninsula of Yucatán, Mexico. The sign language used in these communities is
unrelated to Mexican Sign Language (Lengua de Señas Mexicana, LSM) and developed
outside of institutional settings, out of the necessity for deaf and hearing community
members to communicate with each other. Data for this paper were collected in three
communities: Chicán, Nohkop and Trascorral. The communities of study are all located
within the state of Yucatán but at one to several hours drive from each other. Members of
the three communities have not been in contact in the past, their sign languages emerged
within recent decades and are historically unrelated. In-depth interviews with community
members, including the oldest deaf signers and their families, failed to provide any evidence
for historical contact between the communities. In Nohkop and Trascorral, the oldest
signers are still alive and in Chicán, the oldest signer passed away in early 2020. None
of them remember the presence of any other deaf people or an already existing sign
language in their environment during their childhood. Despite the lack of a historical
link, the varieties of YMSL from different communities exhibit an important degree of
overlap in their lexicon and can be considered a similar language, a proposition that has
been argued in previous work, at least for Chicán and Nohkop (Le Guen 2012; Le Guen

92



Languages 2022, 7, 233

et al. 2020; Safar 2017, 2019; Safar et al. 2018). This can partly be explained by the shared
sociolinguistic background and the common gestural precursors (precisely, the extensive
use of multimodal communication among speakers of Yucatec Maya). The villages differ
from each other in their overall population size as well as the number and distribution of
deaf people.

Chicán is a village of 720 inhabitants, including 16 deaf people who are between 19
and 69 years old. The oldest signer was in his early eighties when he passed away in 2020.
In Nohkop, signers are all from a family of five siblings between the ages of 20 and 28
who grew up together and among whom four are deaf. Trascorral is home to a family of
13 siblings, six of whom are deaf and are between 11 and 33 years old. Demographic data
of the three communities are summarized in Table 1 (adapted from Safar 2017).

Table 1. Overview of the communities’ population.

Chicán Nohkop * Trascorral

Number of
inhabitants

720 (Escobedo
Delgado 2012)

No exact figure
(around 30) ~300

Number of deaf
people

16 4 6

Percentage of deaf
people

~2.4% (Escobedo
Delgado 2012) No exact figure ~2%

Age of deaf people
in 2021

18–69 20–28 11–33

Gender distribution
of deaf people

8 female, 9 male 3 female, 1 male 2 female, 4 male

Family distribution
of deaf people

Multiple families Siblings of one family
(family of 5 siblings)

Siblings of one family
(family of 13 siblings)

* Nohkop is a pseudonym for a small neighborhood of the town Chemax, chosen according to the family’s wish to
remain anonymous. Signers now currently live in two separate villages: Chemax and Tixhualactun.

Only in Chicán do we encounter a maximum generational depth of three generations.
However, the oldest signer in Chicán, now deceased, only had hearing children and was
the only deaf person of his age group. Only the subsequent generation—today between 23
and 69 years old—included a critical mass of deaf signers. Le Guen (2012, p. 216), following
Kisch (2012), divides deaf signers in Chicán into seven “interactional groups”, some of
which include several hearing and deaf members. There are two young deaf signers (19 and
23 years old in 2021) who were born to deaf parents and grew up in a house surrounded
only by deaf people.

The deaf population of Nohkop and Trascorral is comprised of siblings within one
family each, who constitute the first generation of users of their sign language. Over the
past few years, the signing community in Nohkop has dissolved as deaf women have gone
to live with their husbands, either in the same village but in a different household or in the
husband’s village. As of 2022, the oldest deaf signer had two hearing children (ten and
seven years old). The second deaf girl of the family had three hearing children (twelve,
eight and three years old). The youngest deaf girl had a two-year-old child. All the children
are acquiring YMSL as their first language and Maya and Spanish as their second languages.
It should be noted that, as of now, they are not very proficient in the sign language, at least
compared to the Bilingual-Bimodal cousins of their parents. Additionally, and despite the
fact that their hearing parents are native Yucatec Maya speakers, the socialization process
is currently conducted almost exclusively in Spanish, based on the belief that Spanish will
give them better education and job opportunities. The deaf women are married to hearing
men who learned the sign language through living with their respective wives and are
fluent in YMSL. In Trascorral, the women stay in the village as housewives while all deaf
men go to work on the coast only coming back on the weekends.
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In these communities, most people know each other and many are kin-related, thus
the specific dynamics of interaction of YMSL signers conform to general cultural interaction
patterns. As customary among the Yucatec Maya, people interact primarily with members
of their own extended families. Deaf people do not socialize with each other based only
on their shared experience of being deaf and a separate Deaf community, as in the context
of national/urban sign languages, does not exist (Johnson 1991; Escobedo Delgado 2012;
Macdougall 2012; Safar and Le Guen 2020; Safar 2017). This results in a situation where
deaf signers from different interactional groups in Chicán have sometimes little contact
with each other and exhibit some differences in their signing (Safar et al. 2018; Safar and
Chan 2020).

3. Materials and Methods

3.1. Materials

The stimuli used were a set of 12 videos compiled by the Max Planck Institute for
Psycholinguistics created in order to elicit ditransitive constructions with actions such as
GIVE and TAKE. All the videos include three people (two women and one man or two men
and one woman) who are transferring an object to one another. In most videos, only two of
the three persons are conducting the action, the last one remaining still. The arrangement
of the three persons varies in each video. Various types of objects are being passed around:
a bulb, a flower, a book, etc., see Figure 1.

 

Figure 1. Stills of some of the video stimuli used in the task.

Verbs such as GIVE and TAKE were especially relevant as they can be used in di-
transitive constructions, that is, with three arguments: an agent, a patient and an object
being transferred. These stimuli are particularly relevant to examine whether signers are
able to use the signing space to express verb agreement. In fact, these specific stimuli, or
similar versions of them, have been employed in studies run in many sign languages all
over the world in order to address the same question (see among others Meir et al. (2007)
and Padden et al. (2009) for ABSL, Senghas (2003) and Gagne (2017) for NSL) and allow for
a cross-cultural comparison of how agreement is expressed in these different languages.

3.2. Participants

A total of 23 participants volunteered to join the task (see Table 2), all from three
communities studied by the author since 2009: Chicán, Nohkop and Trascorral. All
experiments were video recorded with the permission of the participants.
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In Chicán, 14 people participated (7 women) between 11 and 61 years old at the time of
the interview. The average age was 37.7 years old. Thirteen of the participants from Chicán
are deaf and one is a CODA (hearing Children Of Deaf Adults). Two siblings born from
deaf parents, aged between 11 and 16 (average age is 13), constitute the second generation.
In Nohkop, 6 people participated, five women and one man between 2011 and 2021. The
average age of the participants was 23.4 years old. Four of the 6 participants are siblings,
all deaf. Of the two hearing signers, one is a Bilingual-Bimodal cousin who grew up with
the deaf siblings and played an integral part in the construction of the sign language. The
second is a CODA, daughter of the oldest deaf sibling and her hearing husband, also fluent
in YMSL. Finally, in Trascorral, only three participants were interviewed since they were the
only ones present or willing to engage in the task. Two of the participants are deaf, while
the daughter of the oldest sister is a hearing CODA. All CODAs are Bilingual-Bimodal
signers of YMSL, and they are also fluent in Yucatec Maya and/or Spanish.

Table 2. Participants data (including interactional groups).

Community Participant
Age in

2021
Gender Generation Deaf/Hearing

Data
Collection

Year

Chicán

JCC 69 M 1st Deaf 2011

NCT 51 F 1st Deaf 2013

MlCC 23 F 2nd Deaf 2011

CaCC 19 M 2nd Deaf 2011

StCC 59 M 1st Deaf 2013

GUC 34 M 1st Deaf 2013

MCH 18 F 2nd Hearing
CODA (BB) 2013

MCC 66 F 1st Deaf 2013

LTP 31 F 1st Deaf 2011

BTP 29 F 1st Deaf 2013

RTP 23 M 1st Deaf 2013

ACC 50 M 1st Deaf 2011

ECC 48 F 1st Deaf 2011

LCC 40 F 1st Deaf 2011

Nohkop

YKP 29 F 1st Deaf 2011

WKP 16 M 1st Deaf 2011

NKP 27 F 1st Deaf 2012

MKP 22 F 1st Deaf 2021

RKP 23 F 1st Hearing (BB) 2014

JSK 6 F 2nd Hearing
CODA (BB) 2021

Trascorral

CMM 33 F 1st Deaf 2021

MM 14 F 1st Deaf 2021

LMM 14 F 2nd Hearing
CODA (BB) 2021

The task was conducted with the researcher showing each video on a laptop or tablet.
The computer was then closed and the participant was asked to retell the video to the
camera. The video stimuli varied for movement, people involved in the actions performed,
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number of men and women, and the object being passed around. Each video triggered
the need to provide information about agents and objects, either to the experimenter, or to
another interlocutor who did not watch the clip. Indeed, the majority of signers provided
such information, even when the researcher was the only interlocutor.

3.3. Transcription and Coding

All data were transcribed using the program ELAN (Brugman and Russel 2004).
Coding involved transcription and translation of each complete utterance produced by
signers, and special attention was paid to the coding of pronouns and the use of space or
the body to express verbal inflection. In order to code how participants retold the video
stimuli using the space around them, the people in the video were coded as “Persona”
using a number for each one: 1 (the one on the right of the screen), 2 (the one in the middle)
and 3 (the one on the left of the screen), as shown in Figure 2. Such coding allows us to
understand how signers placed each Persona from the video stimulus in the signing space
or if/when they used their own body instead. In total, the total possible number of items
participants could indicate was 36.

 

Figure 2. Coding of the “Persona” (people on the screen).

4. Results

4.1. Pronoun Marking and the Use of the Signing Space

As we saw earlier, in order to use space to express verb agreement in a sign language,
one requisite is to be able to place referents as pronouns in the signing space. Such
placement is essential for agreement, as the movement of an agreeing verb (such as GIVE or
TAKE) will distinguish the agent from the recipient (Klima and Bellugi 1979; Meier 2002).

In the data, several strategies have been used to mark pronouns in R-loci. I will
not dive into too much detail as to which handshapes were used but only mention that
signers used entity classifier (see Safar (2019) for a detailed description of YMSL, and
Meir and Sandler (2008)) and, in the case of one signer, buoys (see Figure 5a,b and Liddell
(2003, p. 223-ff)) but the most common were pointing (see Figure 6b,d,f) and placing (see
Figure 6j). The coding used in the analysis contrasts the marking of R-locus versus no
marking, that is, whether the signer did or did not use the space around his/her body to
indicate a pronoun.1 Results are presented in Figure 3.

Results indicate that many signers from Chicán and Nohkop make a productive use
of the signing space to indicate pronouns in R-loci: 54% of the responses in Chicán and 76%
of the responses in Nohkop. In Chicán, the three second generation participants (two deaf
children born from deaf parents and a CODA) all systematically used R-loci (i.e., 36 times
in the task). In Nohkop, both first and second generation signers predominantly used R-loci
for pronoun reference. However, none of the signers form Trascorral indicated pronouns
in R-loci.
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These results predict that signers from Chicán, especially second generation ones, and
most of the signers from Nohkop can potentially use agreeing verbs, while none should be
expected to do so in Trascorral.

 
Figure 3. Total number of responses in percentages compared by communities for R-locus vs. no-marking.

4.2. The Use of Space and the Verb Classes

In many sign languages, verb classes have been described based on their lexical,
morphological and sometimes semantic features, as in ASL for instance (Padden 1983).
However, in emerging sign languages, established categories are not always applicable
as signers may use different strategies and, more often than not, in-between verb classes.
This is the reason why some authors have come up with ad-hoc categorizations, such as
Padden et al. (2009) for ABSL.

In the task proposed here, participants had to retell, from video clips, actions involving
an object being transferred from one Persona to another. If participants marked agreement,
the verb should be performed between previously established R-loci (see above) and
directionality was relevant. However, not all responses were uniform and results are
better analyzed considering two types of verbs: uninflected and inflected verbs. In the
latter case, two options are possible, either with a single argument or with two. Thus,
three cases are observed: (a) uninflected verbs, which were only performing with an
in/out center movement from the body and do not agree with the pronouns given that
directionality is not relevant to indicate semantic roles; (b) single-agreement verbs, which
only explicitly mark the patient or direct object argument while the participant enacts
the default agent/subject, and; (c) double-agreement verbs, where the verb’s movement
explicitly indicates the relation between agent/subject and patient/direct object in the
signing space (i.e., between two R-loci). A schematic representation is provided in Figure 4.
The terminology is explained in the text below and in Section 5.1.

4.2.1. Uninflected Verbs

Padden et al. (2009) who conducted a similar task in ABSL considered that these verbs
(that the authors refer to in their paper as “plain verbs”) “lack the fine locational distinctions
seen in verb forms used to mark motion and location and they lack person marking as
well” (Padden et al. 2009, p. 388). As pointed out by Montemurro et al. “agreement is with
the subject and/or object of the verb and is dependent on the previous establishment of
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the referent or referents” (Montemurro et al. 2019, p. 421). In the case of uninflected verbs
(see examples in Figure 5) the path movement of the verb is not determined by any R-loci
previously established in the signing space and consists simply of an in/out movement
that does not indicate any specific argument in space. In fact, most of the participants who
used uninflected verbs did not mark pronouns in R-loci prior to producing the verb and
only mentioned the subject or the object lexically (Figure 5d,g, respectively).

Figure 4. Representation of the three verb types used by participants in the task. The diagrams
represent the signers and the signing area as viewed from above. The circles with P1, P2 and P3
indicate where the signers created R-Loci (RL) and the arrows represent the movement of the sign
performed in the signing space. This representation is based on the action presented in a video clip
on the screen (represented by a black line in the bottom of the image).

Figure 5. Examples of uninflected verbs ((a–f) signers of 1st generation from Chicán; (f,g) signer of
1st generation from Trascorral) (a–c) “there is a woman, she is on this end, she takes”; (d,e) “man
gives”; (f,g) “someone gives a book”. (Note that here TAKE is a ‘backwards verb’, moving from the
direct object to the subject, see Meir (1998) for a discussion).
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4.2.2. Single Agreement Verbs

Single agreement verbs involve a movement of the verb that depicts the displacement
of an entity in space, and one end of the path is always associated with a single argument
of the verb (labeled source or goal in Meir (Meir et al. 2007; Meir 2002).2 In the case of GIVE
and TAKE, the path always starts or ends at the body of the signer and the directionality
of the verb reflects the path of the object being transferred. Crucially, and in contrast with
uninflected verbs, in the case of single agreement verbs, the movement is usually performed
in accordance with where a pronoun was placed in space in an R-Locus, i.e., either from
center to the left or right or from left to right. Signers who used single agreement verbs
always embodied the Persona from the video clips, that is, they used constructed action
(also called role-shift or character perspective) to enact the action they are retelling. In
constructed action, the signer takes the perspective or viewpoint of the giver or the recipient.
This is the strategy that Meir et al. (2007) consider as “body as subject”, in which the body
is the subject agreement marker but is omitted while the marked argument is the object.

Examples of this strategy are presented in Figure 6. While the verb used by the signer
is TAKE, a backwards verb, that is, the movement starts from the locus associated with
the object and moves toward the locus associated with the subject (which is the goal of the
transfer). In single verb agreement, the subject is only implied in the construction, making
it distinct from double agreement verb constructions where both arguments are explicit
and located in the signing space. In Figure 6a–i, the signer embodies the woman (P2) from
the video stimuli. The action is that she takes a book from P3, the man to her right. When
inflecting the verb, the signer acts as if he was the woman from the video clip, and takes
the book from his right. The signer from Figure 6j,k first places the Persona in the signing
space in R-loci, and then uses constructed action, enacting Persona (P2) taking an object
from the Persona (P3) to her left. The perspective taking is particularly clear in Figure 6k,
where she exaggerates on purpose and mimics the Persona from the video (based on her
own interpretation).

Figure 6. Responses using single agreement verbs ((a–i) signer of 1st generation from Chicán;
(j,k) signer of 1st generation from Nohkop) (a–i) “there is a man here, a man here (and) a woman
where I am, from P3 I take the book”; (j,k) “P2 and P3 are thusly placed, from P3 I take the book”.

4.2.3. Double Agreement Verbs

Double agreement verbs agree with two arguments, their source argument and their
goal argument. In sign languages, this process usually implies the creation of two R-loci in
the signing space and agreement is performed with a movement of the verb from one R-
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locus to the other (i.e., between arguments). Although double agreement verbs are common
in most Deaf Community sign languages that are adopted by schools and interpreters, they
are noticeably absent in emerging sign languages, as pointed out for instance for ABSL
(Padden et al. 2009) or Kata Kolok (de Vos 2012). In the data presented here, verb agreement
constructions with two arguments independent of the signer’s body were used by the
YMSL participants from first and second generations.

Figure 7 presents an example of such a construction performed by a second generation
signer from Chicán. The signer first creates R-loci that arbitrarily assigns the NPs (“the
man” and “the woman”) to empty locations in the signing space (glossed P1, P2 and P3).
She then mentions the object being transferred, in this case a book (BOOK-SASS). Finally,
she moves the verb in the space between two R-loci previously assigned to P2, the woman
and P3, the man, semantically assigning the role of giver to P2 and of receiver to P3. In
contrast with single argument constructions, her body is not involved and the movement
of the verb marks the agreement with the two arguments located in the signing space.

Figure 7. Second generation signer from Chicán using double agreement “There is a man here, a
woman here, (and) a man here, the woman (P2) gives the book to the man (P3)”.

4.2.4. Comparison between Communities

Results of the comparison between the types of verbs used in signers from differ-
ent communities are presented in percentages in Figure 8. Interestingly, we observe that
YMSL signers used double agreement verb constructions much earlier and more exten-
sively than what would be predicted from previous research on emerging sign languages
(Padden et al. 2009).

In Trascorral, as predicted by the analysis of the pronouns (or lack thereof in this
case), signers relied on an uninflected verb strategy. Their response is comparable to
what the majority of ABSL signers did in a similar task (Padden et al. 2009). In the case
of Nohkop, all signers used verb agreement. Most of the constructions used (almost
80%) were single agreement verbs, but a fourth of the responses were double agreement
verbs. A closer analysis reveals that three of the signers from Nohkop used exclusively
single agreement construction, while the other three alternate between single and double
agreement constructions.
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Figure 8. Results of the strategies used by the participants in the task separated by community
(in percentages).

In the case of Chicán, conflated total responses do not show if some signers were
more consistent in the verb construction types used than others. For this reason, Table 3
presents the results of Chicán signers considering consistency in individual responses.
Three groups emerged based on their preference. Group 1, composed of four signers from
first generation, chose to a great majority (95.8%) uninflected verb constructions. Group 2,
composed of six adults from the first generation, chose predominantly singe agreement
verb constructions, but did alternate during the task with other strategies. Finally, group
3 composed of 4 signers, 2 deaf signers form the second generation, a deaf adult from
the first generation and his daughter, a hearing Bilingual-Bimodal signer from the second
generation, exclusively used the double agreement strategy.

Table 3. Results of individuals from Chicán grouped according to the main strategy used in the task.

GR.1 (N = 4) GR.2 (N = 6) GR.3 (N = 4)

# % # % # %

Uninflected 46 95.8 7 9.9 0 0

Single VA 1 2.1 55 77.5 0 0

Double
VA

1 2.1 9 12.7 48 100

Comparison of the results from the three communities presents an unexpected picture.
Some YMSL signers only used uninflected verbs, behaving as signers from first generations
of other emerging sign languages. This is the case for signers from Trascorral and Group 1
from Chicán. However, many signers also from first generations used single verb agreement
strategies. This is the case for many signers from Nohkop and Group 2 from Chicán. Finally,
and even more surprisingly, in Nohkop and Chicán, some signers from first and second
generations (although systematically in Chicán in the latter case) were able to employ
double agreement verb constructions, making grammatical use of the signing space.

5. Discussion

Results show that YMSL signers, even from first generations, are able to use single
and, crucially, double agreement verbs, challenging the prediction of the evolutionary path
hypothesis. How can we explain such early use of space to express grammatical categories
such as verb inflection in YMSL? I will review previous arguments put forward to explain
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the evolutionary path towards the emergence of agreeing verbs, and I will propose that, in
the case of YMSL, the use of the preferred frame of reference in the surrounding culture is
what seems to motivate a specific use of space among signers.

5.1. Limitations of the Studies

While results indicate clear tendencies, it is important to consider some of the lim-
itations of this study. First, the small number of participants is problematic in order to
make overarching generalizations. However, this is not an obstacle that can be overcome
as the number of deaf signers is limited in each community and in some cases (such as
Trascorral for instance) there was a noted unwillingness of some participants to take part in
the experiment.

A second limitation is that this task is not an everyday activity for signers. However,
it is noteworthy that clear patterns arose from the signers’ responses and that very fact is a
confirmation that the task was not completely misunderstood, hence validating the results.

A third limitation is the low number of bilingual-bimodal signers. The inclusion of
just a few of them was due to the exploratory character of the task, but a more systematic
study should be run in the future to explore this population in more detail.

Finally, the task conducted was not a comprehension task as in Senghas (2003), so the
results only show the tendency for production and not comprehension. This will also be
the object of a follow-up study.

5.2. An Evolutionary Path

Studies conducted on emerging sign languages have been particularly helpful to de-
termine an evolutionary path that seems to begin without the existence of verb agreement
expressed in space and how it appears late in the life of the sign language (de Vos and
Pfau 2015; Meir et al. 2010). Among the emerging sign languages documented to date, the
most relevant studies for our issue at hand were conducted on the following languages:
Nicaraguan Sign Language, Al-Sayyid Bedouin Sign Language, Kata Kolok and Inuit sign
language. Seminal work on ASL and Auslan as well as Danish and Israeli sign languages
describe the use of space for agreement, which motivated later studies in village communi-
ties. Table 4 provides some background information that will be used for comparison in
the next subsections.

Table 4. Characteristics of various sign languages for cross-cultural comparison; based on de Vos
(2012, p. 424), (Meir et al. 2007; Sandler et al. 2005; Aronoff et al. 2005), (Senghas 2003, 2005; Coppola
2020), (Schuit 2012, 2014; Schuit et al. 2011), Engberg-Pedersen (1993), de Beuzeville et al. (2009) and
Liddell (2003).

Total
Number of

Signers

Number of
Generations

Age of the
Sign

Language
(Aprox.)

Preferred
FoR

Use of the
Signing

Space for
Agreement

Kata Kolok 46 6 120? Geocentric NO

Al Sayyid SL 125 3 70 Geocentric? NO

Nicaragua
SL

800 3 25 ? NO-YES

Inuit SL >40 1 60 Geocentric YES

YMSL 16/4 2 80/20 Geocentric YES

Israeli SL 10,000 3 90 Egocentric? YES

Danish SL 5000 2 200 Egocentric? YES

ASL
250,000–
500,000 more than 8 200 Egocentric YES
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The use of space to express grammatic categories, specifically agreement, has been
explored in these languages but, more importantly, very similar tasks have been conducted
with signers, making a cross-cultural comparison possible. Such an attempt based on
published materials is proposed in Table 5.

Table 5. Cross-linguistic comparison of verb agreement, based on de Vos (2012, p. 424), (Meir et al.
2007; Sandler et al. 2005; Aronoff et al. 2005), (Senghas 2003; Senghas et al. 2004), (Schuit 2012, 2014;
Schuit et al. 2011), Engberg-Pedersen (1993), de Beuzeville et al. (2009) and Liddell (2003).

 Plain Verb 
(In/Out Movement) 

Agreement 
(Use of the Signing Space) 

Single Agreement 
Verbs 

Double Agreement 
Verbs 

Kata Kolok     
Al Sayyid SL     

Israeli SL 1st Gen.    
 2nd Gen.    
 3rd Gen.    

YMSL 1st Gen.    
 2nd Gen. Deaf & BB    

Inuit SL     
Nicaragua SL 1st cohort    

 2nd cohort    

Danish SL 
Older signers    

Younger signers    
ASL, Auslan     

Table 5 indicates that recently created sign languages in small communities tend not
to display agreement and even less double agreement marking, as is the case for ABSL
(Meir et al. 2007; Padden et al. 2009, 2010), Kata Kolok (de Vos 2012, p. 129), the first two
cohorts of NSL (Senghas 2003; Senghas et al. 2004) and the first two cohorts of ISL (Padden
et al. 2010). Interestingly, the development of Danish sign language also follows a similar
pattern (Engberg-Pedersen 1993). On the other end of the spectrum, later generations of
signers and older sign languages, such as ASL or Auslan, for instance, make use of all
three verb types. However, de Beuzeville et al. (2009) remind us that the use of double
agreement verbs, although available, remains quite rare in everyday use (around 20% of
all verb occurrences; see also Bauer (2014) for similar findings in Yolngu sign language
in Australia).

A review of the literature indicates that the evolutionary path seems to be a robust
tendency cross-linguistically. YMSL already has signers from the first generation who
are able to use all three verb types, albeit not systematically, in the task. At first glance,
YMSL seems to be an exception, but Schuit (2014) documented the use of verb agreement in
Inuit sign language (IUR) also from first generation signers. What factors might contribute
or restrain the early use of the signing space for agreement in emerging sign languages?
Several explanations have been put forward: the size of the community, the age of the sign
language, the early exposure to language.

5.2.1. Size of the Community and the Critical Mass of Deaf Signers

The appearance of agreeing verbs has been suggested to be connected with the size
of the community of signers, especially the deaf individuals: the more (deaf) signers a
community has, the more complex and refined linguistic messages ought to be. Senghas, in
her review of the cases of ABSL and NSL, considers that “a language would develop more
slowly within a small community” (Senghas et al. 2005, p. 464).

Table 4 shows that languages with up to 125 deaf signers still might not have developed
a double agreement verb type. Israeli, Danish or American sign languages with signers
in the thousands are more likely candidates. However, Chicán has 16 deaf signers (the
maximum number of signers was 19) and Nohkop only 4 and yet, both communities
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display some use of double agreement verbs. Size of the community and the number of
deaf signers alone cannot explain the emergence of agreement in space, at least not in the
case of YMSL.

5.2.2. The Age of the Sign Language and the Number of Generations

When considering the age of the language, the number of years of existence of the lan-
guage per se is not what counts but instead the number of generations. Senghas et al. (2005)
point out that in a stage of NSL where signers already have regular contact with each other,
perspective-taking (single agreement construction) tends to become more differentiated
and is extended to the patient in addition to the agent role. The authors conclude that
the kind of input deaf children receive has an influence on the complexity of expressing
grammatical relations and marking perspective. One reason proposed is that children
or new cohorts of signers build on the linguistic structures constructed by the previous
generations. The authors are careful to point out that “no single age cohort can progress
through the developmental stages in the order necessary to create a language in a single
pass. Consequently, language genesis requires at least two cohorts of the community in
sequence, the first providing the shared symbolic environment that the second can exploit”
(Senghas et al. 2005, p. 304).

This proposal has more explanatory power and seems to support the data from YMSL.
Although signers of first generations do use single and sometimes double agreement
constructions, it is notable that Chicán deaf signers from the second generation used double
agreement constructions systematically in the task. Still, the generational hypothesis fails
to explain why YMSL signers were able to develop double agreement verbs since the first
generation. It appears that just having successive generations of signers might not be
enough either, as demonstrated by ABSL with three generations or Kata Kolok with six.

5.2.3. Early Exposure to the Language

Early exposure implies that certain periods of language exposure are crucial in order
to develop a more complex grammatical system. Various studies have shown that native
learners display superior performance to early and late learners in their knowledge and
use of agreement (Emmorey and Reilly 1995; Newport 1990). However, Meier suggests that
some linguistic structure might be harder to acquire: for instance, Turkish children master
verb agreement around the age of 2.0 while ASL deaf children only around 3.0 (Meier 2002,
p. 126).

Early exposure definitely contributes to the successful development of new sign
languages and the refinement of their grammatical structures, but cannot be the main
explanatory criteria in the case of YMSL as signers did not learn from previous sign
languages. However, exposure to gestural habits from the speakers of the surrounding
community might have an effect on how to use space, as I will argue below.

5.3. The Impact of the Geocentric Frame of Reference and the Semiotic Jump towards an Abstract
Use of Space

I will argue that the preference for the geocentric frame of reference, especially through
its use in gestures among speakers of Yucatec Maya in the surrounding culture, facilitates a
cognitive and semiotic jump for signers towards a more abstract use of the signing space
under certain conditions. Such analysis also put emphasis on the idea that some linguistic
habits of the surrounding community can be a seed for the emergence of the sign language
(e.g., Kocab et al. 2022), namely the gestural habits of the speakers of Yucatec Maya.

5.3.1. Looking at Signing Space in Terms of Frames of Reference (FoR)

A study conducted by Senghas (2003) with various cohorts of Nicaraguan Sign Lan-
guage signers compared the production and comprehension data of spatially modulated
verbs of first and second cohort signers. The author concentrated her analysis on whether
signers used a rotated or an unrotated representation of events (see also Gagne 2017). That
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is, if presented with a video stimulus where a woman is giving a cup to a man to her right,
will the signer produce the movement of the verb to his/her own right or to the left side of
his/her body? A movement to the left would correspond to an unrotated representation
and a movement to the right to a rotated one (Senghas 2003, p. 518). Senghas finds that
while first cohort signers accept both a rotated or an unrotated layout for expressing spa-
tially modulated verbs, second cohort signers all consistently apply a rotated representation
which also limited their acceptance of the event depictions accordingly. Such innovation
restrains the way signs can be produced and, in doing so, also limits what the signs can
mean, and hence makes grammatical references more specific.

However, a different reading is possible taking into account spatial Frames of Reference
(FoRs). In this interpretation, the rotated perspective would correspond to the egocentric
FoR while the unrotated perspective to the geocentric. A schematic representation is
proposed in Figure 9.

 

Figure 9. A new reading of Senghas (2003, p. 518)’s proposal in terms of spatial Frames of Reference.
The diagrams represent the signers and the signing area as viewed from above. The circles with P1,
P2 and P3 indicate where the signers created R-Loci (RL) and the arrows represent the movement of
the sign performed in the signing space. This representation is based on the action presented in a
video clip on the screen (represented by a black line in the bottom of the image).

In the case of the rotated perspective strategy, the point of reference to locate entities is
the signer’s point of view in considering the stimulus in video. Basically, this means that
the signer takes the perspective of one of the characters in this video and reproduces the
movement from his/her perspective. Such a strategy implies a mental rotation from the
stimulus and means that if the person in the video clip gives an object to the person on
her right, the signer will produce a sign oriented to his/her own right. This use of space
relies on the use of an egocentric Frame of Reference. For the unrotated perspective, one
explanation is that the signer reads the same spatial arrangement but based on a geocentric
frame of reference, meaning that the movement is not taken as being to the “right to the
person in the stimulus” but, say, “north of the person” or “towards the door (in the real
world)”. Although it might be highly counterintuitive for speakers of languages that heavily
rely on egocentric FoRs (such as English or Spanish), this is actually the most common way
to use space in locating objects in space in rural and non-Western communities around the
world (de Vos 2012; Bauer 2014; Levinson 2003).

5.3.2. The Condition of Truth in the Use of Space

Schegloff (1984) notes that sometimes, in daily conversation, U.S. English speakers
from the West Coast point to places in the real world but indicate these entities in a
somewhat random manner, since the orientation of their pointing does not correspond to
the actual location of the places they are mentioning. McNeill (2003) looking at the same
issue among English speakers in Chicago, considers that what is at stake is the morality of
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pointing and how much intersubjectivity is involved as well as the speakers’ willingness to
negotiate meaning. If English speakers from urban settings are able to point randomly to
real places in the world without consequences, this is not the case in other cultures. Among
speakers of Yucatec Maya (but also in many other settings, see Bauer (2014) de Vos (2012)
or Haviland (1993), inter alia), one is entitled to point towards real entities and places in
retaining their actual orientation (Le Guen 2011a). Doing otherwise is considered lying,
hence, the significance of the “condition of truth”.

Among geocentric coders (i.e., language users that prefer to use geocentric FoRs in
locating objects in space), the cultural tendency to maintain real orientation is prevalent
and has even been described in spontaneous narratives by Haviland (1993) among Tsotsil
speakers from Mexico and in stories from deaf signers of Kata Kolok by De Vos (de Vos
2012, p. 268-ff). In these cases, it is noteworthy that direction and orientation are important
and foregrounded. For instance, in the story of a shipwreck reported by Haviland, the
orientation towards the sea is a crucial element and, in a narrative reported in De Vos’
work, the path taken inside a tunnel cannot be modified as it implies going one way and
not the other. In both cases, when the speaker changes location and orientation, (s)he will
always locate the elements of the story according to their actual orientation and not based
on his/her point of view at the place and time of the narration.

While culturally prevalent, speakers and signers do not always stick to these principles,
specifically when they judge that the spatial location or orientation of the entities is not that
crucial (or that it can be backgrounded) and the story can be told in a more abstract spatial
setting, usually relying on an intrinsic frame of refence (in which both cardinal directions
and the signer’s point of view are irrelevant). In such narrative contexts, both entities are
located with respect to one another and not according to their real-world orientation (a fact
also acknowledged in De Vos’ data). Such differentiation in the use of space is crucial and
understanding how truth conditions can be cancelled by the signers provides one key to
explain why they are able to make a semiotic jump towards placing entities in the signing
space in an abstract manner.

In the task used in his study, the setting, the people involved and the actions performed
are not familiar, habitual and, crucially, not localizable in real space. As a result, it is not
surprising to see signers treating it as the kind of narrative that can be freed from the spatial
condition of truth. I argue that this condition is one significant argument to understand
why the use of the signing space in an abstract way is possible and can give rise to an
agreeing verb class. However, this criterion is not the only thing that can trigger an abstract
use of space, since signers have built upon the use of allocentric localizations habitually
used by Yucatec Maya speakers when talking and gesturing about spatial arrangements.

5.3.3. A Cultural Habit of Allocentric Localization

Most readers might be familiar with locating two entities in the real world using their
projected point of view on a scene, locating them to the left and right (e.g., “Leaving the
faculty building, I parked my car at the right end of the parking lot”). Such a concep-
tion of space relies on an egocentric FoR from which relations between external entities
are made based on the speaker/signer’s transposed point of view. However, in many
cultures, speakers or signers prefer to use a geocentric FoR and explain that “the well is
to the south-side of the palm tree”. In more extreme cases, such as among the Yucatec
Mayas, an indication can be reduced to a verbal cue, such as a manner deictic, and it is a
gesture oriented according to the real-world orientation that provides the relevant spatial
information, as in the following statement le áasulero máa bey yanika’? (accompanied by a
waving gesture towards the north) “isn’t the Azulero (a shop) located like this (=on the
north side)?”.3

Yucatec Maya speakers have a habit of using an allocentric perspective when locating
two entities with respect to one another. To do so, they place both entities in the gestur-
ing/signing space but, instead of using their point of view, they rely on external anchors,
such as cardinal directions or salient elements in the world. In such types of locative
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constructions, the body is not considered, not even the projected point of view, so the use
of the left and right becomes irrelevant. What is central however, is the positioning of the
entities according to their real-world orientation. Consequently, speakers make use of the
symbolic space all around their body, locating the entities either in front of them, on each
side of the body or even behind them (see Le Guen (2011b) for examples).

In order to illustrate this strategy, consider the following example in Figure 10 where a
deaf signer from the second generation in Chicán was asked to perform a task similar to
the one used in Le Le Guen (2011b). In Figure 10, the signer is facing East and the array she
has to describe is located on the other side of the village. The signer was asked to locate the
water tank with respect to the comisaria (the local administrative office). From where she is
sitting, the arrangement stands to her back. She first mentions both entities using NPs and
then places them in the signing space. However, her placement is not random, nor does
it rely on her projected point of view (using an egocentric FoR), and she correctly locates
the water tank south of the soccer field (where the comisaria is situated). Such a strategy
uses the signing space symbolically but also respects the requirement of the truth condition
exposed above and is performed with a geocentric FoR.

Figure 10. Spatial localization using the geocentric FoR, in placing the entities in the signing space
according to their real-world orientation (on the left are diagrams that represent the array of objects
and the signers and the signing area as viewed from above). “The soccer field (=comisaria) (a,b) is here
(c), and the water tank (d,e) is there (=south of the comisaria) (f)” (Deaf signer form second generation
of Chicán).

This same task was conducted with all the deaf signers in Chicán and results show
that signers use the space around their body quite like Yucatec Maya speakers. When asked
to locate two entities distant from their current location (but within their village), the great
majority of signers placed them in the signing space according to a geocentric FoR, that is,
according to their real-world orientation (see Tuz Baas forthcoming for more detail).

5.3.4. Towards an Arbitrary Use of the Signing Space

The explanation I propose is that signers behave like Yucatec Maya speakers in their
use of space for spatial localizations. Signers also locate spatial arrangements based on
their real-world orientation, using the signing space symbolically. However, when it
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comes to agreement, speakers have an oral language to express these relations. Because
YMSL is a visual medium, signers can recruit the spatial localization strategy and, putting
on hold the truth conditions, they can now assign arbitrary points in the signing space
to unknown entities (i.e., creating pronouns) and establish relations between them (i.e.,
marking agreement with the verb’s movement). Such recruitment of local norms for the
use of space in the surrounding culture seems to be a better explanatory factor as for why
signers were able to use the signing space symbolically even since the first generation of
deaf signers.

6. Conclusions

Results from this study support the three stages of evolution from the use of un-
inflected verbs towards the emergence of a more grammatical use of space with single
agreement and then double agreement verbs. However, the striking element in the present
study is the early appearance of agreement in space in YMSL as compared to other emerging
sign languages that have been documented to date. The proposed explanation is that the
use of a geocentric Frame of Reference and the habits of Yucatec Maya speakers to use the
gesturing space symbolically is what steers deaf signers towards a more arbitrary use of the
signing space. Deaf YMSL signers from the first generation also habitually locate entities in
the space around their body respecting real-world orientation. The hypothesis is that they
rely on this habit and extend it to the creation of R-loci and verb agreement constructions
in the signing space. As pointed out by Meier (2002) and Senghas et al. (2005), second and
subsequent generations of signers usually improve on and systematize the language, and
this is clearly what second generation YMSL deaf signers are doing in employing double
agreement constructions systematically in the task. While this explanation holds for the
early emergence of agreement in YMSL, it might not directly apply to ABSL or Kata Kolok,
for instance, and each group follows its own specific pace, with various local constraints on
the language.

Documenting and taking into account the surrounding culture proves fundamental
to understand emerging sign languages’ linguistic structures, although it is too often
overlooked. The YMSL data shed light on an issue sometimes ignored, that is, the potential
richness of first generation signers and homesign systems, as well as the importance of
the cultural setting and gestural habits of the surrounding culture in which a new sign
language emerges.
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Notes

1 Results for the use of buoys were collapsed with the no-marking strategy as it only accounts for one participant.
2 Different authors refer to syntactic roles such as subject and direct or indirect object, and others prefer semantic roles like agent

and patient or source and goal. For our purposes here, these terms are used interchangeably.
3 For a more detailed discussion, see Le Le Guen (2011b) who describes in detail the integration of spatial gestures in speech based

on the geocentric FoR among the Yucatec Maya.
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Abstract: At a language’s inception, what determines which elements are taken up to build a
grammar? How is the initial raw material reshaped through intergenerational language learning?
We approached this question by focusing on the emergence of non-manual wh-question markers in
Nicaraguan Sign Language (LSN), a young sign language. We asked whether the seeds of non-manual
markers originate in the facial gestures of the hearing Nicaraguan community, and we explored
the iterated process by which a form becomes selected and then systematized through generational
transmission. We identified six non-manual facial and body movements produced with questions by
34 deaf LSN signers, representing three sequential age cohorts of learners, and compared them to
those produced by 16 non-signing Spanish speakers. We examined the frequency and duration of
each non-manual, and its temporal overlap with a question word. One non-manual, the brow furrow,
was overwhelmingly represented among LSN signers, despite appearing rarely among non-signers
and not being initially favored in duration or temporal overlap. With the second and third cohorts,
the brow furrow emerges as a frequent and systematic marker. With each cycle of child learners,
variable input was transformed into a more constrained set of grammatical forms.

Keywords: language emergence; Nicaraguan Sign Language; non-manual markers; wh-questions

1. Introduction

What are the origins of the complex symbolic systems that we find in modern human
languages? Languages arise out of an interaction between the human mind that represents
and organizes information, the body that manifests that information in a physical form,
and the social function of transmitting the information from one individual to another.
By looking at a language at its inception we can explore the nature of this interaction in
order to learn about the specific contributions of these three resources. For example, what
communicative expressions are pulled from the environment and how are they reshaped
and reallocated as a system develops? Are initially dominant forms adopted from the
outset, increasing in use as an emerging system is passed from one generation to the next?
Or are alternative forms favored according to their suitability for particular functions? How
is a dynamically changing linguistic system shaped according to its learnability by younger
learners? In the current study we track the development of non-manual grammatical
markers of wh-questions in Nicaraguan Sign Language (LSN1), over the course of the
language’s emergence over the past 45 years. We ask whether these markers originate from
co-speech facial gestures, and we test three possible determinants of their selection and
systematization.

Non-manual markers in sign languages are facial and body movements, often coartic-
ulated with manual signs, that serve linguistic functions across all levels of language, from
phonology to discourse (see Sandler and Lillo-Martin 2006, for a review). Although the
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appearance of non-manual features in conjunction with manual signs may seem holistic to
a naive eye, these non-manual elements are indeed combinatorial (Herrmann 2015; Sandler
2010). Children natively learning a sign language can readily separate non-manual features
from manual features, as evidenced by their early sequential, instead of simultaneous,
articulation of non-manual and manual elements (Anderson and Reilly 1997; Reilly 2006;
Reilly et al. 1990).

Several researchers have speculated that the non-manuals observed in sign languages
have their source in the facial gestures produced by non-signers while speaking (Benitez-
Quiroz et al. 2016; Janzen and Shaffer 2002; McClave 2001; Pfau and Steinbach 2006, 2011).
In at least one isolated village sign language, Kata Kolok, researchers have observed the
adoption of a gestural negative headshake as a marker of negation that increases across
generations of signers (Lutzenberger et al. 2022). If facial gestures are indeed a source of
non-manual markers, what is the process that integrates such gestures into the grammatical
system of a sign language? In examinations of other morphosyntactic structures, we have
documented the emergence of simultaneous manual morphology in LSN (Senghas and
Coppola 2001; Kocab et al. 2016), so we expected we might observe a similar trajectory
of emergence with non-manual markers. Some evidence points to the integration of the
systematic use of non-manuals over generational transmission in another recently emerging
sign language, Al Sayyid Bedouin Sign Language (ABSL); only second-generation signers
showed a consistent use of head and body movements that were aligned with clause
boundaries (Sandler 2010; Sandler et al. 2011).

In this study, we empirically test the proposal that the facial gestures of non-signers
are the source of non-manual markers in sign languages by examining the emergence of
non-manual markers in LSN. We specifically focus on those non-manual markers that
indicate wh-questions; that is, questions that query specific information, such as who, what,
when, how many, and where. Across many different sign languages, wh-questions are
accompanied by a non-manual facial gesture, most commonly either a brow furrow or
a brow raise (Zeshan 2004). We extend the previous linguistic work on the emergence
and grammaticalization of non-manual markers by adopting a quantitative approach to
our study of the emergence of non-manuals and by explicitly looking at the rates and
characteristics of the production of a variety of possible non-manuals in non-signers and in
learners of an emerging sign language in Nicaragua.

The case of LSN offers a unique opportunity to test the robustness of co-speech facial
gestures as a source for non-manual markers and to observe the process by which such
forms are taken up and integrated into a rapidly changing linguistic system. LSN was
created by deaf children and adolescents, starting with an initial cohort of 50 individuals
who arrived in a new special education school in Managua in the 1970s. Although they
were instructed entirely in Spanish, they communicated with each other primarily using
gestures and homesigns (Kegl et al. 1999; Polich 2005; Senghas et al. 2005). Through peer
interaction and intergenerational transmission, these gestures and homesigns transformed
into a new, natural sign language, currently the primary, daily language of over 1500 deaf
people. Because the language developed so recently, its originators are still alive today and
are able to offer us a view into its origins.

Transmission from the original cohort to the learners that followed was a critical
moment in the emergence of this new linguistic system. Research on artificial language
emergence in the laboratory suggests that combinatoriality and systematicity can arise
over repeated transmission of a system, through multiple iterations of learning (Kirby et al.
2008). In the case of LSN, the language was taken up by each cohort predominantly while
they were children, who later, as adolescents, transmitted the language to a subsequent
cohort of child learners. In many cases, the new arrivals introduced systematic changes
to the language that the (by that time) adolescent and adult members of the community
did not acquire (Senghas and Coppola 2001). We capture this change empirically, by
dividing today’s LSN signers into three roughly decade-long age cohorts, with each cohort
having served as a language model for the next. We can then apply an “apparent time”
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approach, measuring diachronic change over LSN’s first three decades with a cross-sectional
comparison of these cohorts today (Bailey et al. 1991; Labov 1963; Sankoff 2006). This
approach critically rests on the observation that beyond adolescence individuals do not
significantly change their language, and their current language use reflects the language of
their childhood (Labov 1963). In this way, we can read a layered, living record of LSN, with
the first cohort’s language revealing aspects of the initial form of LSN, and the later cohorts’
representing more recent developments and changes to the system.

If the markers for wh-questions in a sign language originate in co-speech facial ges-
tures, we should be able to find, in that seed, corresponding forms for any LSN non-manual
markers we identify. Furthermore, if observable characteristics of the seed determine
which forms will ultimately be taken up by the language, we should be able to capture
those characteristics empirically from the outset and measure their cascading effects. We
selected three candidate characteristics that might influence the adoption of a form. First,
we determined how frequently the different forms are used. Previous research on older
languages has shown that the frequency of a construction in learners’ input and in language-
users’ production predicts language acquisition and change (Bybee 2007, 2010; Diessel
2007). Accordingly, a non-manual that appears more frequently in the facial gestures
that accompany spoken questions of non-signers might be more likely to be selected as a
grammatical marker of questions in LSN. Second, we considered the duration of the forms,
as a measure of their fitness for acquisition and a measure of their suitability to the function
of marking questions. A feature or form that is produced for a longer period has greater
salience than a shorter one, making it easier to perceive and acquire (e.g., Fridland et al.
2004). Additionally, a form that can be sustained has more potential to be leveraged for its
grammatical affordances such as spreading over longer phrases (Sandler 1999) as a way to
mark the scope of a query. Third, we examined the timing of the non-manual, specifically
whether it was produced at the same time as the question word. Wh-question non-manuals
in older sign languages are consistently produced simultaneously with the manual signs
for a question (Benitez-Quiroz et al. 2014). The coarticulation of the non-manual with
a wh-question word might strengthen the association between the non-manual and the
function of asking a question, making the mapping between form and function more salient
to learners. If these characteristics drive form selection, then the facial gestures and body
movements of non-signers that are most frequent, are held the longest, and overlap the
most frequently with a wh-question word should be the ones taken up as non-manual
markers of wh-questions in LSN.

These factors should be relevant at each moment of transmission, with each cohort
seeding the next, from the hearing Spanish speakers, to the first cohort, to the second,
to the third. We don’t expect the same outcome at every stage; rather, we expect the
same mechanisms to apply to a dynamically changing system. As the input for each
subsequent group changes, the application of these same mechanisms will yield a different,
corresponding output. So, for example, we might see a tipping point where one or very few
forms come to dominate. The pattern of change in the community today will give us clues
to its origins. Changes that are due to adults and children using the language repeatedly,
over time, should be evident in all of the groups today, since all of the members were adults
at the time the recordings were made, with many years of experience using the language
together. Changes that are the result of how language is learned initially by children will
leave a different pattern, one of the differences between cohorts that persist in adulthood.

We might expect certain aspects of the nature of children’s learning to leave a particular
kind of imprint on their language. Of course, children are not exposed directly to the
grammar that produces the language they observe; instead, they observe only the patterned
output that is generated by their interlocutor’s grammar. Even so, children are quite skilled
at mastering the intricacies of their language. They are particularly sensitive to word-
internal patterns, and detect them with very little exposure (Saffran et al. 1996). Evidence
from both signed and spoken languages has shown that child learners are better than adult
learners at extracting the regularities of languages (Mayberry and Fischer 1989; Saffran et al.
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1996). How might we expect child learners to respond to a system that lacks such intricate
regularities? One case study followed a deaf child acquiring his language from deaf parents
who had learned ASL only as older adolescents, and therefore did not have the fluency of
native signers. The child’s command of ASL eventually surpassed his parents’; he applied
the morphology of the language, particularly the spatial morphology, more consistently
than they did (Singleton and Newport 2004). In artificial language-learning experiments,
when children are presented with miniature languages that are unsystematic and variable,
they deviate from that input in predictable ways, increasing its regularity. Adults in the
same experiments generally do not impose that kind of reorganization (Hudson Kam and
Newport 2005). Given this kind of creative power in each individual learner, we were
interested in discovering how repeated acquisition of LSN in its earliest years, over 1500
instances of learners, might build up the system of the language, in this case, the grammar
for generating questions.

In the current study, we documented the array of facial expressions and body move-
ments produced by Nicaraguan Spanish-speaking non-signers and computed their fre-
quency, duration, and co-articulation with a wh-question word. We then compared non-
signers’ use of these co-speech facial gestures with that of the first, second, and third
cohorts of LSN signers. We hypothesized that the most frequently produced facial gestures
produced by non-signers would be taken up as the preferred non-manual marker for
wh-questions. We also hypothesized that facial gestures that were produced for a longer
time and that were co-articulated with a wh-question word would also be more likely to be
selected as a grammatical marker.

2. Methods

2.1. Participants

This study included 50 participants (23 female; 27 male) from Managua, Nicaragua.
These consisted of 16 Spanish speakers who had typical hearing and no sign language expe-
rience (hearing cohort; Mage = 29.49, range = 17.0–55.3) and 34 deaf signers of LSN: 10 from
the first cohort (Mage = 35.51, range = 30.5–50.0), 13 from the second cohort (Mage = 25.45,
range = 21.5–34.1), and 11 from the third cohort (Mage = 20.29, range = 15.9–28.8). All LSN
signers had joined the deaf community by the age of six, most upon entering school, and
used LSN as their primary daily language since that time. First-cohort signers entered
the community between 1974 and 1983; second-cohort signers between 1984 and 1990;
third-cohort signers between 1993 and 1999. Ten additional hearing non-signers were
tested but were excluded from coding due to errors in video recording. Two additional
deaf signers were tested, but their data were excluded due to their history of contact with
sign languages other than LSN. One first-cohort signer and four third-cohort signers were
unintentionally tested at two different time points. In these cases, we selected the recording
that had the best quality video for coding.

All adult participants provided verbal and written consent for participation. Partici-
pants under the age of 18 provided verbal and written assent, and their parents provided
written consent for their participation. Participants were compensated for their time. Most
hearing participants participated in this study only. For all deaf participants and some
hearing participants, this study was conducted alongside other studies.

2.2. Procedure

Data collection took place between 2008 and 2017 in the city of Managua, Nicaragua
and its outlying areas. Participants were seated facing a camera across from a confederate.
They were instructed to ask the confederate a series of questions in order to learn specific
personal information about him or her. For hearing participants, the confederate was a
fluent Spanish speaker, and for deaf participants, the confederate was a fluent signer of
LSN. The experimenter stood adjacent to the camera, holding up 8 1

2 ” × 11” cards with brief
words and phrases written in Spanish to cue the participant with the information to be
elicited (Table 1). Each item was presented on a separate card. If a deaf participant did not
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understand the written Spanish word, the experimenter provided the LSN sign translation.
Participants were never cued with the targeted question word or sign.

Table 1. Items of information that participants were asked to elicit from the confederate, and their
respective targeted wh-question words.

Cued Information to Be
Elicited

Target Wh-Question Word
(English Translation)

Target Wh-Question Word
(Spanish Translation)

Name what qué
Age how many cuanto

Birthday when cuándo
Number of siblings how many cuanto

Job 1 what qué
Supermarket 1 where donde
Favorite food 1 what qué
Home address where donde

Friend 1 who, which quién, cual
Transportation to

work/school 2 what qué

Mother’s birthday 2 when cuándo
Waking time 2 when cuándo
Dinner time 2 when cuándo

Name of your teacher/boss 2 what qué
Bus route nearest your home 2 where donde

1 These items were included in the 2008 protocol only. 2 These items were added to the protocol after 2008.

The initial stimulus deck used in 2008 included nine items. However, some items
were not always effective at eliciting the target questions, so these items were replaced,
and three items were added, for a total of twelve items for data collected in 2009 and later
(Table 1). Seven first-cohort signers and eight second-cohort signers were tested using the
initial 2008 stimulus deck. Sessions lasted approximately five minutes per participant and
were recorded on video for later coding and analyses.

2.3. Coding

The video recordings from each session were tagged and coded using ELAN version
6.2 (ELAN 2021). Spanish data were tagged by a fluent Spanish speaker trained by the
third author; LSN data were tagged by the first and third author, both fluent signers with
several years’ experience coding Nicaraguan signing. Each target question was transcribed,
and question words were tagged and categorized on a separate tier. Targeted question
words are listed in Table 1, though all question words were tagged and coded, even if they
differed from the target. Sample LSN question words are shown in Figure 1. Because we
know little about the nature of the syntactic structure of questions in NSL, and even less
about how this structure has changed over time, we tagged all interrogatives whether or
not they included a wh-question word. Some participants asked a question more than once
in response to a single prompt. Each elicited question was tagged. Once the questions
were tagged, other trained coders, blind to cohort status, coded each of 6 non-manual
facial expressions and body movements that had been observed with questions. Only
non-manuals that overlapped with the question utterance were tagged and coded. In some
cases, non-manuals began before and/or ended after the manual utterance. In rare cases,
the non-manual was held through the interlocutor’s response to the question. In these
cases, we computed the non-manual offset as the onset of the interlocutor’s response. Each
of these non-manuals was coded on a dedicated tier in ELAN, indicating its onset and
offset for every item in which it appeared. This enabled us to extract, for each non-manual,
the number of times it was used, its duration, the question in which it occurred, and its
temporal overlap with a targeted question word or sign. Examples of the six non-manuals
can be seen in Table 2.
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QUESTION WHERE HOW 

   
WHAT HOW-MANY WHEN 

Figure 1. Examples of the LSN wh-question words that were elicited.

Table 2. Descriptions and examples of the six non-manuals coded.

Non-Manual Description Example

Brow Furrow

Corresponds to Ekman’s facial action unit 4 (AU4).
Comprises a pulling together of the eyebrows that
often is evidenced as vertical wrinkles between
the eyebrows.

 

Brow Raise

Corresponds to a combination of Ekman’s facial action
units 1 and 2 (AU1 + AU2) where both the inner and
outer brow are raised, often resulting in lines on
the forehead

 

Nose Wrinkle

Corresponds with Eckman’s facial action unit 9 (AU9)
which involves a pulling up of the nose and a
deepening of the creases on either side of the nostrils,
often with a horizontal wrinkle across the bridge of
the nose
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Table 2. Cont.

Non-Manual Description Example

Chin lift
Operationalized as a tilting of the head backwards to
raise the chin. (This movement does not correspond
with Eckman’s facial action unit 17 “chin raiser.”)

 

Head tilt
Any tilt of the head to the left or right of a neutral
head position, also referred to as a “head cant” (e.g.,
Goffman 1979)

 

Shoulder raise Any movement of the shoulder upwards from a
neutral position; often looks like a shoulder shrug.

 

2.4. Statistics
2.4.1. Dependent Variables

Frequency of type of non-manual use. For each participant we computed the number of
each of the coded non-manuals produced with each elicited question. This computation
allows us to see the change in frequency of non-manual use across cohorts.

Duration of non-manual production. For every non-manual that co-occurred with an
interrogative, we measured the time from non-manual onset to offset.

Coarticulation of non-manuals with question words. For the subset of questions produced
with a wh-question word and with a non-manual, we categorized whether the non-manual
overlapped with an overtly articulated (spoken or signed) wh-question word.

2.4.2. Model Specification

For all analyses we ran mixed effect regression models using R version 4.0.3 (R Core
Team 2021) and the lme4 package (Bates et al. 2015). For all models we included participants
and items as random intercepts. We operationalized the change in the language by cohort.
Cohort was dummy coded as hearing, first, second, and third, with hearing as the reference
level. Non-manual type was dummy coded with chin lift as the reference level, because we
had no theoretical motivation to preset any specific non-manual as the reference level, and
that was the default reference level selected by the program. For each central question, we
specify the models used.

To test the role of frequency in non-manual adoption, we ran a mixed effects linear
regression predicting the total number of non-manuals produced alongside every question
produced (N = 676) with participants and items as random intercepts, and cohort and
non-manual type, and the interaction between cohort and non-manual type, as fixed factors.
In addition, we ran six separate mixed effects linear regressions predicting the total number
of each of the six non-manuals and cohort as a fixed factor. These analyses should allow
us (a) to identify if the facial gestures of Nicaraguan Spanish speakers are the seed for the
non-manual markers of wh-questions in LSN, and (b) to isolate the candidate grammatical
markers of wh-questions in LSN–those that appear most frequently.
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To test the role of duration in non-manual adoption, we ran a mixed effects linear
regression predicting the duration of every non-manual produced (N = 1050), with par-
ticipants and items as random intercepts and cohort and non-manual type, as well as the
interaction between cohort and non-manual type, as fixed factors.

Finally, to capture any tendency to coordinate the timing of the non-manual with the
production of a question word, we ran a mixed effects logistic regression using the glmr()
function, predicting non-manual coarticulation with the question word, with participants
and items as random intercepts and cohort and non-manual type, as well as the interaction
between cohort and non-manual type, as fixed factors. For this analysis we considered only
the subset of non-manuals that were produced during interrogatives where a wh-question
word was also produced (N = 711).

When any models failed to converge, we removed participants as a random effect and
changed the optimizer.

3. Results

Table 3 presents the total number of questions and non-manuals elicited from
each cohort.

Table 3. Sum of questions, wh-question words, and non-manuals elicited by cohort.

Cohort Questions Wh-Question Words Shoulder Raise Nose Wrinkle Brow Raise Chin Lift Head Tilt Brow Furrow

Hearing
(N = 16) 266 200 42 2 49 73 85 28

First
(N = 10) 119 67 3 30 28 27 24 31
Second
(N = 13) 165 229 12 50 39 73 73 99

Third
(N = 11) 126 215 22 33 31 35 65 107

3.1. Frequency of Non-Manual Occurrence

To answer the question of how the available facial gestures in the hearing community
have been taken up and repurposed as wh-question markers by Nicaraguan signers, we
ran a mixed effects linear regression predicting total non-manual use with all questions,
and then predicting the use of each of the six non-manuals (Table 4; see Statistics for model
specification).

Table 4. Table of fixed and random effects predicting total non-manual production. Table gener-
ated using the tab_model function from the SJPlot package version 2.6.2 for the R programming
environment (Lüdecke 2021).

Total Non-Manuals

Predictors Estimates CI p

(Intercept) 1.03 0.64–1.41 <0.001
First cohort 0.28 −0.33–0.88 0.370
Second cohort 1.08 0.53–1.64 <0.001
Third cohort 1.22 0.64–1.81 <0.001
Random Effects

σ2 1.14
τ00 ID 0.49
τ00 item 0.05
ICC 0.32
N item 17
N ID 50

Observations 676
Marginal
R2/Conditional R2 0.146/0.419

Note: lmer(total_nonmanual ~ cohort + (1|item) + (1|ID), data = df).
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While first-cohort signers were statistically similar to the hearing non-signers in
their total non-manual production, second- and third-cohort signers produced more non-
manuals than the non-signer participants (Table 4). Turning to the patterns of the individual
non-manuals, we see a tendency for them to increase or stabilize across the four groups,
with the nose wrinkle and the brow furrow increasing to a significant degree (Table 5).
Though it ultimately stabilizes at a relatively low level, the initial increase in the nose
wrinkle is intriguing, given that it was virtually nonexistent among the hearing non-signers.
The most dramatic change was in the use of the brow furrow, which was rare among the
hearing non-signers, but came to dominate in its use by second- and third-cohort signers
(Figure 2).

Figure 2. Average frequency each non-manual per question across cohorts. The black line indicates
the median value for each non-manual type. Whiskers indicate the maximum and minimum values,
excluding extreme outliers. Non-manuals are ordered according to mean frequency over all groups
combined, with the more frequent to the right. Figure created using the ggplot2 package (Wickham
2016) in the R programming environment.

Visualization of the data allows us to better understand which facial gestures from
the hearing community are taken up by the sign language, and how the distribution of
non-manual use changes over time (Figure 2). Intriguingly, the brow furrow is the most
dominant non-manual across all cohorts of signers, with a dramatic increase in its use from
the first to second cohort. However, this non-manual was one of the least prevalent among
the hearing participants. The non-manual most highly preferred by the hearing non-signers
is the head tilt, followed by the chin lift and the brow raise. Among the signers, the head
tilt emerges as the second most frequently used non-manual, but the chin lift and the brow
raise remain relatively constant across groups. Thus, the primary markers of wh-questions
for the later users of LSN are the brow furrow and the head tilt, even though only the head
tilt, and not the brow furrow, is heavily represented among the facial gestures produced by
non-signers.
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3.2. Duration of Non-Manual

We asked whether non-manuals with the longest duration among the hearing non-
signers might be especially salient, or better able to serve grammatical functions, and
therefore be favored for selection. We did not observe any simple effects of group or
non-manual type on duration (See Table S1 in Supplementary Materials), indicating that
duration is highly unlikely to be driving the effect of cohort on frequency observed in the
analyses above. What is crucial is whether we see interactive effects between cohort and
non-manual type, specifically for the non-manuals that we saw most frequently among the
later cohorts of signers, the brow furrow and the head tilt. Indeed, we did see an interactive
effect for cohort and brow furrow, such that first and second cohort signers produced the
brow furrow for a longer duration than hearing signers and relative to the chin lift (first
cohort x furrowed brow: β = 0.63, 95% CI [0.12–1.15], p = 0.016; second cohort x furrowed
brow: β = 0.65, 95%CI [0.24–1.07], p = 0.002). We also observed a similar interactive effect
for the second-cohort signers and their production of the head tilt; they held the head tilt
for longer, relative to the chin lift, than hearing signers (second cohort x head tilt: β = 0.39,
95% CI [0.05–0.73], p = 0.023).

Visual inspection of the data (Figure 3) shows that among later cohorts of signers, the
head tilt and brow furrow are indeed held the longest, with the brow furrow showing
the greatest variability in duration. Thus, for the two non-manuals that emerge as likely
candidates for grammatical markers, we observe that they are produced for a longer
duration by LSN signers. The upper bounds of the whiskers in Figure 3 indicate that the
brow furrow, in particular, has the potential to be held for much longer among the LSN
signers, compared to the other non-manuals, and compared to the non-signers. The later
emergence of a longer duration for the brow furrow suggests that duration is not driving
the selection of the form; rather, it may be an indicator of increasing systematization that
follows along with its increase in frequency.

Figure 3. Average duration of each non-manual produced across cohorts. The black line shows
median duration for each non-manual. Whiskers represent maximum and minimum scores, excluding
extreme outliers. Non-manual categories are ordered according to frequency, as represented in
Figure 2, with the more frequent to the right. Figure created using the ggplot2 package (Wickham
2016) in the R programming environment.
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3.3. Coarticulation of Non-Manual with Wh-Question Word

Our third test examined whether the coarticulation of a non-manual with the wh-
question word made it more likely to be taken up as a marker of wh-questions. The position
of the wh-word in the elicited questions varied within and across cohorts, with the wh-word
appearing in sentence-initial, sentence-medial, and sentence-final positions.

We ran a mixed-effects logistic regression (see Statistics section for model specification)
on the subset of the data that included the questions that had both a manually articulated
question word (Figure 1) and a non-manual. The model showed that the three cohorts did
not significantly differ from non-signers in their coordination of the non-manual with the
wh-question word (see Table S2 in the Supplementary Materials). Regardless of cohort,
head tilt was significantly more likely than the chin lift to be coarticulated with the wh-
question word (OR = 0.39, 95%CI [0.18–0.83], p = 0.015). The most frequently produced
non-manual, the brow furrow, was not significantly more likely than the chin-lift to be
produced at the same time as the wh-question word.

Visual inspection of the data (Figure 4) reveals that, while on average the number of
questions where the brow furrow is coarticulated with the wh-question word is relatively
constant across the groups, with the later cohorts we observe more cases above the median,
suggesting that within these later cohorts, more signers are articulating the question words
and brow furrow simultaneously, although this effect is not significant.

Figure 4. Number of each non-manuals type coarticulated with the wh-question word. The black
line shows the median number of questions for which the non-manual was coarticulated with the
wh-question word. Whiskers represent maximum and minimum scores, excluding extreme outliers.
Non-manual categories are ordered according to mean frequency as represented in Figure 2, with the
more frequent to the right. (The unusually skewed bar for the shoulder raise in the third cohort results
from a single participant who repeated questions multiple times per item, raising the shoulders
multiple times per question.) Figure created using the ggplot2 package (Wickham 2016) in the R
programming environment.

4. Discussion

We began our inquiry into the emergence of the grammar of LSN by seeking the origins
of the forms used to mark wh-questions. We looked for the seed of non-manual markers in
the facial gestures of members of the hearing community as they asked questions in Spanish
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and followed the use of these non-manual expressions in the signing of three age cohorts
of LSN, representing the first three decades of the language’s birth and growth. Our cross-
sectional comparison of the frequency and duration of several non-manuals captured the
progressive adoption of two of these forms: the brow furrow and the head tilt. Intriguingly,
these two non-manual forms were not the ones most frequently produced by the Spanish
speakers; nor were they initially sustained for the longest duration; nor were they the
forms most apt to overlap in timing with the spoken wh-word. Thus, while the seed of
non-manual markers can be found in the diversity of candidate facial gestures produced by
the surrounding Nicaraguan hearing community, the adoption of the dominant forms into
LSN is not driven by their frequency, duration, or overlap among non-signers. Rather these
metrics appear to be indicators, not drivers, of language evolution.

The changes that we documented over the early years of LSN suggest a path of
grammaticalization of selected non-manual forms. However, none of our three measures of
the initial seed effectively determined which non-manuals would ultimately be selected for
grammaticalization. We consider three possible alternative mechanisms that merit further
exploration.

First, there may be other visual-perceptual or articulatory affordances, not measured
in our current study, that favored these particular non-manuals for selection. For example,
coarticulation with other facial gestures could work in multiple ways. The appearance of a
facial gesture in isolation may make it more salient to a learner; alternatively, selection may
favor facial gestures that can be easily co-articulated with other facial gestures. In addition,
there are other characteristics of facial gestures, such as the intensity of the articulated form
(e.g., Domaneschi et al. 2017), that may increase its salience. The affordances of particular
non-manual expressions, such as the brow furrow, may allow them to be maintained over
stretches of discourse. These characteristics may favor certain non-manuals in the service of
prosodic functions, such as marking the boundaries of clauses and sentences, and pragmatic
functions such as turn taking and back-channeling (Brentari et al. 2018; Mesch 2016; Sandler
2010; Wilbur 2013). Exploration of these other aspects of articulation would be especially
informative.

Second, the selection of the brow furrow and the head tilt may have more to do with
communicative salience. The brow furrow and, to a lesser extent, the head tilt, may be
capitalizing on human universals in non-verbal communication. Eyebrow movements,
including the brow furrow, have been observed to signal that a speaker feels uncertain or
perplexed (Campbell et al. 1999; Domaneschi et al. 2017; Ekman 1979; Swerts and Krahmer
2005), two mental states that underpin requests for information. The articulatory affordance
and/or communicative function of the brow furrow might explain its consistent association
with wh-questions across a variety of sign languages around the world (Zeshan 2004).
However, our data did not reveal a preference for hearing non-signers to produce the brow
furrow with questions. Why we don’t empirically find an overwhelming preference to
produce this nonmanual is unclear. The previous work showing an association between
uncertainty and the brow furrow among non-signers did not measure the frequency of the
production of the brow furrow with questions but rather the intensity of facial expression
production (Domaneschi et al. 2017) or the interlocutor’s interpretation of these facial
expressions (Campbell et al. 1999; Swerts and Krahmer 2005). The one study that quantified
the number of brow furrows accompanying wh-questions produced by hearing non-signers
in the U.S. also showed very low rates of production (~5% of the time; Pyers and Emmorey
2008). Thus, it may be the case that while hearing non-signers produce the brow furrow,
they generally do so less often than previously estimated. Instead of the brow furrow, non-
signers in the present study preferred the lateral head tilt, which also carries communicative
significance. While the use of the lateral head tilt in wh-questions is less documented in
sign languages, research on spoken communication has proposed that a lateral head tilt
functions to make a speaker appear more friendly by offsetting direct eye contact with
the listener (Costa and Bitti 2000), perhaps making a question more likely to be answered.
Thus, communicative salience may account for the facial expressions that are produced by
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hearing non-signers when asking questions. Once a facial expression is taken up into a
language, additional considerations, such as articulatory affordance, may then come into
play.

Third, the gestures that hearing people produce when they speak to each other are just
one of several possible seeds of LSN. It is unclear the degree to which deaf children would
be able to access the ambient spoken conversations in their environment. There are likely
other gestural behaviors in the communication between hearing family members and deaf
children, such as enactments, pointing, and other gestures unaccompanied by speech, in
the communication between hearing family members and deaf children that are taken up in
the creation of the homesign systems that arise in families with a deaf child (Coppola 2020;
Goldin-Meadow 2005). Indeed, parents of Nicaraguan homesigners overwhelmingly prefer
to communicate with their children using manual gestures without any accompanying
speech (Coppola et al. 2006). The nature of facial gestures produced without speech is an
open question. However, such voice-off homesign systems were probably a more direct
precursor to first-cohort signing.

Given that the brow furrow is observed in many other sign languages around the
world, one might wonder about direct influence from other sign languages on LSN. Over
the years, there have been several lexical signs adopted from other sign languages, some
from direct contact and some via dictionaries, which we have been documenting in other
studies. However, the history of language contact and the pattern of emergence of non-
manuals suggest that international contact is a less likely source than local gestures. In the
1970s and 1980s in Nicaragua, and even into the 1990s, international contact was limited
to a few individual signers, all members of the first cohort, for limited periods. Yet the
dominance of the brow furrow is not evident in their signing. Its dominance begins with
the second cohort, whose primary exposure was to that first cohort, and their own peer
community. This signature suggests that it arose locally as the language was taken up by
younger signers.

Whatever their pattern of initial use, the non-manuals were deployed differently
by signers from different cohorts. The brow furrow appears to have shifted early from
disfavor into favor. The first-cohort signers used it more frequently than non-signers,
and occasionally sustained it longer (though this is not a statistically detected difference).
However, the first cohort dropped any tendency to coarticulate the brow furrow with
the wh-question sign. Indeed, they showed little coarticulation of any non-manual with
a wh-question sign. As they took up the language, the second and then third cohorts
began coarticulating the brow furrow, in particular, with wh-question signs. At the same
time, they increasingly differentiated their two favored forms, the brow furrow and the
head tilt, from the others in frequency. These changes over cohorts in the coarticulation
of non-manual and manual signs are likely to have interacted with other changes in the
use of lexical signs for questions. Consider the data in Table 3 that reveal a striking shift
from first-cohort signers who rarely produced manual wh-question signs, to second- and
third-cohort signers who often produced more than one manual wh-question sign in a
single question. It would be a useful pursuit in future inquiry to carry out an analysis of
the changing syntactic structure of wh-questions in LSN, in coordination with the changing
use of non-manuals.

What does this pattern across cohorts today reveal about the nature and history of the
emergence of LSN? Recall that a synchronous, cross-sectional “apparent time” analysis can
be taken to reflect a diachronic history of the language, with older age cohorts reflecting
language of longer ago, and younger age cohorts reflecting a more recent variant. While
this pattern indicates the changes that took place, it does not fully explain why new
developments in the language do not spread to all members of the community, and why an
earlier variant of the language persists among older members. The three cohorts in this
study roughly and categorically represent a constant, continuous influx of new members
into the LSN signing community across three decades. While new arrivals learn from
older members, all members continue to interact within and across age groups, and any
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communication between younger and older individuals would logically have an equal
potential of influence in either direction. We would expect an emerging language to undergo
reorganization and signal compression, in response to articulatory and perceptual pressures
that favor communicative and processing efficiency (Kirby et al. 2008; Kanwal et al. 2017).
However, everyone, regardless of age, is subject to these pressures. Accommodations
that result during peer interaction and transmission, that are generated by or learnable
by adults, should be evident in longitudinal, real-time snapshots of the language over
the years, but not show up in “apparent time” cross-sectional analyses today. In contrast,
differences between age cohorts that are still evident decades later point to the effect of
the changing nature of learning across the life span. In such cases, their different natures
will lead children and adults to arrive at different accommodations to these pressures. The
measurable differences between age cohorts that we have documented, in both the selection
of brow furrow by the first cohort, and the coarticulation of non-manuals by the second and
third cohorts, thus reveal the nature of children’s learning in particular. Early childhood
appears to be a time when key language-learning mechanisms are available, and each age
cohort, in sequence, took their turn in this childhood stage, passing on a changed system.

In following these changes, we appear to have captured two tipping points in the
emergence of LSN. The first, with the first cohort, entailed the selection of a small number of
potential non-manual markers from the variety of facial gestures that accompanied spoken
questions in the local non-signing community. As the nonmanuals were adopted into LSN,
their relative frequency and use did not correspond to their use as facial gestures by the
non-signers. They were less differentiated, not reflecting the variability of their source. At
the same time, the non-manuals became more separate, rather than co-articulated with the
wh-word in the sentence.

The second tipping point occurred when the second cohort took up LSN, and a subset
of the non-manuals started to dominate. This change is particularly interesting in light
of differences between adult and child learners when presented with certain kinds of
variability in their input. Research using artificially created languages in the laboratory has
found that when the input includes several alternative forms whose use is undifferentiated,
child learners will acquire a smaller set of forms, and apply them more systematically
(Hudson Kam and Newport 2005). Adult learners are not as quick to reorganize a language
under the same conditions (Hudson Kam and Newport 2009). This particular solution of
narrowing and systematizing appears to be an imprint of typical child learning on LSN.

As a few forms started to dominate, LSN signers of the second and third cohort
increased the co-articulation of the non-manual wh-markers with the signed wh-word.
The timing of this change is notable given the ecology of the language at that time. The
systematization of the grammar of wh-questions in LSN happens concurrently with the
establishment of a lexicon, the organization of argument structure, and the coordination
of discourse, among other linguistic features. Previous work has documented that the
transition from the first to the second cohort was characterized by the appearance of
grammatical features that depend on simultaneous, rather than sequential, production
(Senghas et al. 1997; Senghas and Coppola 2001; Senghas 2003; Kocab et al. 2015, 2016). The
grammar of LSN non-manuals apparently emerged in coordination with other simultaneous
aspects of the grammar.

A fuller consideration might explore these and other aspects of the changing ecology
of LSN, and how the brow furrow and other non-manuals fit in as the full repertoire of signs
and their syntax is being created. For example, at the transition from the first to the second
cohort of LSN signers, the system for marking syntactic objects was changing (Senghas et al.
1997; Senghas 2003). Research on ASL has shown that wh-question words can be absent
from the surface structure of a signed question, leaving the non-manual with a greater
role in indicating the syntax of the sentence (Petronio and Lillo-Martin 1997). It would
be useful to examine non-manuals’ temporal overlap with other arguments in question
sentences, aside from wh-question words. We informally observed that non-manuals were
sometimes co-articulated with the sign for the queried item or object. There are many such
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possible ways, as LSN was transmitted from one generation to the next, that the syntax
of non-manual question markers may have been changing dynamically with the rest of
the language.

By closely examining subtle movements of the face during a simple communication
task, we have captured key aspects of the earliest stages of the evolution of markers for
wh-questions in LSN. Though it represents only a sliver of the grammar, this small piece
can reveal mechanisms responsible for the birth and growth of a grammar. The seeds of
language are borne of countless acts of communication, in which individuals leverage the
expressive power of the body to represent and transmit information. Once initial forms
are available, they evolve through transmission from one person to the next. This is how
a language is created. Even an element as small as the furrowing of the eyebrows, once
produced, is available to be shaped into language. The changes that we have captured
here reveal the progressive effects of language acquisition processes, applied by hundreds
of children over several decades, with the language of the youngest LSN signers today
reflecting their combined, cumulative impact.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/languages7020137/s1, Table S1: Fixed and Random effects predicting non-manual duration.
Table S2: Fixed and random effects predicting the coordination of the non-manual with the wh-
question word.
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Note

1 Following Gagne (2017) and Kocab et al. (2022), we use LSN as the initialism for Nicaraguan Sign Language, reflecting our
best information about the community’s current preference for representing the name of the language: Lenguaje de Señas
Nicaragüense. Previous initialisms include NSL and ISN.
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Abstract: Typological comparisons have revealed that signers can use manual elements and/or a
non-manual marker to express standard negation, but little is known about how such systematic
marking emerges from its gestural counterparts as a new sign language arises. We analyzed 1.73 h
of spontaneous language data, featuring six deaf native signers from generations III-V of the sign
language isolate Kata Kolok (Bali). These data show that Kata Kolok cannot be classified as a
manual dominant or non-manual dominant sign language since both the manual negative sign and a
side-to-side headshake are used extensively. Moreover, the intergenerational comparisons indicate
a considerable increase in the use of headshake spreading for generation V which is unlikely to
have resulted from contact with Indonesian Sign Language varieties. We also attest a specialized
negative existential marker, namely, tongue protrusion, which does not appear in co-speech gesture
in the surrounding community. We conclude that Kata Kolok is uniquely placed in the typological
landscape of sign language negation, and that grammaticalization theory is essential to a deeper
understanding of the emergence of grammatical structure from gesture.

Keywords: Kata Kolok; negation; grammaticalization; language emergence; language change; non-
manuals; gesture

1. Introduction

Studies on sign languages from all around the world have demonstrated that signed
languages—just like spoken languages—vary from each other, and that, for the most part,
the attested variation aligns well with typological patterns identified for spoken languages.
A fairly recent addition to the typological study of signed languages are rural isolates, which
typically arise in areas of the Global South with high incidences of hereditary deafness
(Zeshan et al. 2013; de Vos and Pfau 2015). The expression of negation in signed languages
has received considerable attention in recent years. In fact, standard negation is one of the
domains of linguistic inquiry that gave the impetus to the field of sign language typology
(Pfau 2016; Zeshan 2004). In the present study, we add to the picture data from Kata Kolok
(KK), a rural, isolate sign language from Bali. Our goal is twofold: First, we aim to situate
Kata Kolok typologically with respect to other sign languages, thus contributing to our
understanding of variation in this grammatical domain. Second, the use of corpus data
from different generations of Kata Kolok signers also allows us to address age-related
variation that may be indicative of ongoing language change, in particular the emergence
of non-manual negation strategies.

We start in Section 2 by providing some background on the emergence of structure
in visual communication systems, addressing also documented instances of grammatical-
ization. In Section 3, we present a typological sketch of negation in spoken and signed
languages, and in Section 4, we briefly introduce sociolinguistic characteristics of Kata

Languages 2022, 7, 23. https://doi.org/10.3390/languages7010023 https://www.mdpi.com/journal/languages131



Languages 2022, 7, 23

Kolok and its users. The methodology of the present study is laid out in Section 5. Our
findings are then presented in Section 6, separately for the specific manual and non-manual
markers of negation that we identified. In the discussion in Section 7, we address syn-
chronic and diachronic aspects pertinent to the study of Kata Kolok negation: First, we
evaluate the theoretical and practical implications of the observed patterns from a typologi-
cal perspective; second, we sketch potential pathways of diachronic language change. We
close with some remarks on the limitations of the present study and suggestions for future
research in Section 8.

2. On the Emergence of Structure in Visual Communication Systems

2.1. Emergence

As languages emerge, structure emerges (Kocab and Senghas 2021). Given the time
depth of spoken languages, it is notoriously difficult to make claims about the emergence
of structure at their early stages, but various types of experimental data have been taken to
provide evidence, e.g., iterated learning experiments involving non-linguistic structures
(Kirby et al. 2008) and gestural descriptions produced by hearing non-signers (Goldin-
Meadow 2014; Meir et al. 2017; Motamedi et al. 2019). The sign languages which are still
in use are assumed to be much younger, with the oldest ones being approximately 250–
300 years old (McBurney 2012). This time depth is reminiscent of some creole languages,
with which sign languages have been argued to share certain (socio)linguistic properties
(see Adone 2012 for an overview). Still, with respect to availability of data, the situation for
sign languages is not much different from spoken languages. As sign languages do not
have a written form, the oldest informative documents available date back only 100 years
(Supalla 2001) and extensive corpus data are much more recent.

While the opportunities to study the emergence of new sign languages remain few
and far between (cf. Meir et al. 2010; de Vos and Nyst 2018), linguists have been able to
study this phenomenon by comparing sign language use by older and younger signers
in a handful of cases. For example, they were able to capture, among other things, the
emergence of word order and spatial grammar (for Nicaraguan Sign Language, see Kegl
et al. 1999; Senghas and Coppola 2001; for Al-Sayyid Bedouin Sign Language, see Sandler
et al. 2005; Meir and Sandler 2020), the gradual development of phonology (Sandler et al.
2011), and the use of reference tracking devices (Stamp and Sandler 2021). While it is
impossible to present a comprehensive overview within the context of this paper, it is
important to note that these studies have shown mixed results across grammatical domains
and across language communities. For example, while Dachkovsky et al. (2018) report
a reduction in the simultaneous use of manual and non-manual markers in personal life
stories in Israeli Sign Language, Stamp and Sandler (2021) report an increase in simultaneity
in the use of referential shift devices. Moreover, while Al-Sayyid Bedouin Sign Language
did not develop spatial verb morphology over the course of three generations, Israeli Sign
Language—about the same age as ABSL—did develop spatial verbal morphology in the
same three-generation time period (Padden et al. 2010). In Nicaraguan Sign Language,
spatial morphology emerged even more rapidly (Senghas 2005). All in all, these compar-
isons suggest that who learns the sign language and how signers interact may well lead to
very different patterns of grammaticalization. In order to arrive at a unified understanding
of the earliest stages of language formation, we therefore require more intergenerational
analyses focused on particular grammatical domains.

As for negation—the focus of the present chapter—we are not aware of any other
work on emerging sign languages, perhaps with the exception of a case study reported by
Franklin et al. (2011). Franklin and colleagues report that David, the American homesigner
whose productions they analyzed, systematically employed non-manual and/or manual
markers of negation, namely a side-to-side-headshake and a ‘flip’ gesture, the former being
the most frequent marker (84% of the negative sentences). Furthermore, they observed that
79% of the headshakes appeared sentence-initially. The authors conclude “that side-to-side
headshakes crystallize early as the expression of logical (i.e., sentential) negation in David’s
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homesign system, and that the form for this meaning has a fixed position at the beginning
of the sentence” (Franklin et al. 2011, p. 404).

2.2. Grammaticalization: A Special Case of Language Change in Sign Languages

Sign languages, just like spoken languages, are subject to synchronic and diachronic
variation. As for the former type of variation, it has been demonstrated that sociolinguistic
variables like region, age, gender, ethnicity, and family background (deaf relatives) may be
responsible for variation at all levels of linguistic structure (see Lucas et al. 2001; Schembri
and Johnston 2012; Bayley et al. 2015 for overviews). As for the latter type of variation, it can
be due to language-external and language-internal factors. In the following, we will only
be concerned with age-related variation and its relation to language change, focusing, for
the most part, on the role of language-internal factors, because variation across generations
allows us to investigate the unfolding process of grammaticalization.1 That is to say, by
comparing signers from different age groups, we are able to see how learning biases may
shape language structure from one generation to the next.

Age-related changes have already been reported for American Sign Language (ASL)
by Frishberg (1975), who documents systematic changes in the place of articulation and
handshape of signs (Frishberg 1975; for BSL, see Woll 1987). While these changes were
not explicitly linked to sociolinguistic factors, but were taken to be triggered by ease
of production and/or perception, Schembri et al. (2009) demonstrate that phonological
variation, with respect to place of articulation in Australian Sign Language (Auslan), is
driven by age; lowering (of a particular class) of signs occurs as a result of age, among
other (socio)linguistic factors, such that younger signers drive the change towards lowered
locations. As with the other sociolinguistic factors, reports on (morpho)syntactic variation
related to age are scarce in the literature.

Finally, an important language-internal process leading to changes in the lexicon is
grammaticalization, whereby lexical elements take on a grammatical function. It has been
shown that grammaticalization works pretty much the same way in sign languages as it
does in spoken languages. For instance, in both modalities, auxiliaries (e.g., future tense
markers) commonly develop from verbs and complementizers from nouns (Pfau and Stein-
bach 2011). Yet, there is also an interesting modality-specific side to grammaticalization, as
in sign languages, manual and non-manual gestures may grammaticalize, such as pointing
gestures (see Coppola and Senghas 2010 for Nicaraguan Sign Language; de Vos 2015 for
Kata Kolok; Dachkovsky 2020 for Israeli Sign Language), the ‘palm up’ gesture (which be-
longs to the same gesture family as the before-mentioned ‘flip’ gesture; cf. Cooperrider et al.
2018; Mesh and Hou 2018), and headshakes (cf. Pfau 2015). In a sense, grammaticalization
of a gesture displays properties of language-external and language-internal change. In a
first step, the gesture enters the language system, and this, of course, involves contact with
the community in which the gesture is used. Subsequently, the gesture may take on further,
increasingly grammatical functions, as has been argued, for instance, for pointing (Pfau
2011; Kwok et al. 2020) and ‘palm up’ (van Loon et al. 2014)—and this is fully in line with
traditional conceptions of grammaticalization for spoken languages. This modality-specific
potential to grammaticalize gestures will turn out to be relevant in the context of our study.

3. Negation: A Typological Overview

Our study is concerned exclusively with the encoding of standard negation. Standard
negation describes the most basic strategy to convert a sentence (S1) into a semantically
opposite sentence (S2) so that S1 is true whenever S2 is false and vice versa, or, put
differently, the most neutral strategy for changing the polarity of a sentence from affirmative
to negative. Standard negation is by definition sentential (e.g., English He is not happy).
Consequently, constituent negation (e.g., by means of affixation: He is unhappy) and other
specialized forms of negation, such as negative adverbials (He is never happy), neg-words
(Nobody is happy), negative existentials (There is no happiness), and negative imperatives
(Don’t be happy!) go beyond the scope of the present study. Deviating from some of the
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definitions offered in the literature (e.g., Miestamo 2005; Dahl 2011), but in line with the
procedure applied by Oomen and Pfau (2017) in their study on standard negation in
Sign Language of The Netherlands (NGT), we will include in our data set sentences with
(apparent) nominal and adjectival predicates, for the simple reason that determining word
class is notoriously difficult in Kata Kolok (Schwager and Zeshan 2008).

Some variation in the theoretical approach notwithstanding, classifications of negation
are often based on the nature of the basic clause negator (Payne 1985; Dahl 2011)—and
this is the strategy we adopt in the next subsection on spoken languages. We then turn to
sign languages and show how sign language negation has been classified, and how this
compares to spoken languages.

3.1. Spoken Languages

Typological studies on a large number of typologically diverse spoken languages
have revealed that by far the most common strategies for expressing negation are negative
particles and negative affixes (Dahl 2011, 1979; Payne 1985; Dryer 2005; Miestamo 2005).2

The use of a negative particle, i.e., an uninflected and free-standing (in this case, pre-verbal)
morpheme, is illustrated in the Indonesian example in (1), while example (2) shows that
Turkish employs a morphological strategy, viz. the negative suffix -mV, which attaches to
the verbal root and is subject to vowel harmony.

(1) a. Saya tidur
I asleep
‘I am asleep.’

b. Saya tidak tidur
a. I NEG asleep

‘I am not asleep.’ [Indonesian; Dahl (2011, p. 19)]

(2) a. Oku- yor- um
read- PROG- 1SG

‘I am reading.’
b. Oku- mu- yor- um

read- NEG- PROG 1SG

‘I am not reading.’ [Turkish; Dahl (2011, p. 14)]

Beyond these two very common options, we wish to introduce two further strategies,
as they will become relevant in our discussion of sign language negation in the next
subsection. First, some languages require the combination of two (or more) elements for the
expression of standard negation; this is commonly referred to as split negation or Negative
Concord. French is probably the most famous example, but in (3), we provide an example
from Cuiba, a Guahiban language of Venezuela. In this language, a pre-verbal particle
combines with a verbal suffix, thus, in a sense, combining the Indonesian and the Turkish
strategy.

(3) wajjan- be jopa apänchi- yo- be
1.INCL- DU NEG drink.1.INCL- NEG- DU

‘We two do not drink.’
[Cuiba; Mosonyi et al. 2000, in Miestamo (2005, p. 156)]

Second, in a few tone languages, the morphological change that realizes negation
may be suprasegmental in nature. In Mbembe, a Niger-Congo language from Nigeria,
for instance, it is only the tone change (from high to low) on the tense prefix that signals
negation, as is shown in (4).

(4) a. m - tá
3.FUT- go
‘He will go.’

b. m - tá
3.NEG- go
‘He won’t go.’ [Mbembe; Dahl (2011, p. 17)]
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3.2. Sign Languages

For sign languages, too, efforts have been made to classify their negation systems.
However, the most common typological classification is different from that suggested for
spoken languages in that it focuses on the use and combination of manual and non-manual
negative markers.

All sign languages studied to date employ manual negative signs and specific non-
manual markers—mostly a headshake3—for the expression of standard negation. The way
in which these two types of markers combine, however, may differ from one sign language
to the next. Consider the two examples in (5) from Catalan Sign Language (LSC) and Italian
Sign Language (LIS), respectively.4 At first sight, the two negated clauses look very similar:
both sign languages have SOV order, and the negative particle (NOT/NON) follows the
verb. In fact, even the form of the negative particle is similar: a handshape with extended
index finger (fingertip pointing upward) performing a repeated side-to-side movement in
front of the signer’s body. Additionally, in both examples, a headshake (hs) accompanies
the manual negator. However, in LSC, the headshake is not confined to co-occurring with
the negative particle; it may optionally spread onto the verb or the verb phrase, as indicated
by the broken line in (5a). In contrast, in LIS, the headshake cannot spread beyond the
negative particle.

_ _ _ _ _ _ _ hs
(5) a. SANTI MEAT EAT NOT

‘Santi doesn’t eat meat.’ [LSC; Quer (2012, p. 318)]
hs

b. PAOLO CONTRACT SIGN NON

‘Paolo didn’t sign the contract.’ [LIS; Geraci (2005, p. 221)]

The possibility of spreading already suggests that in LSC, the headshake is less tightly
associated with the manual negator than in LIS. That this is indeed the case is further
evidenced by the observation that using the manual particle is optional in LSC, that is,
sentences are commonly negated by a headshake only in this language. In this case, the
headshake minimally accompanies the verb, but it may optionally spread onto the object
(6a). As opposed to LSC, headshake-only negation is impossible in LIS, irrespective of the
scope of the headshake, as indicated by the brackets in (6b).

_ _ _ _ hs
(6) a. SANTI MEAT EAT

‘Santi doesn’t eat meat.’ [LSC; Quer (2012, p. 318)]
(______ (__________ (____ (__hs)

b. PAOLO CONTRACT SIGN

‘Paolo didn’t sign the contract.’ [LIS; Geraci (2005, p. 221)]

Despite syntactic commonalities, LSC and LIS thus belong to different typological
groups: LSC is a so-called non-manual dominant sign language, while LIS is a manual
dominant sign language (Zeshan 2004, 2006). In the former type, the use of a manual
negative sign is optional, and the headshake is capable of spreading. In contrast, in the
latter type, the use of a manual negator is obligatory, and the headshake is (generally)
confined to accompanying the manual negator. Beyond this broad distinction, it is worth
noting that within-group variation with respect to certain grammatical characteristics is also
attested, for instance, when it comes to the availability of Negative Concord involving two
manual negative signs (van Boven et al. Forthcoming). Additionally, research has claimed
that within the group of non-manual dominant sign languages, there are differences in
spreading options for the headshake (see Pfau and Quer 2002 for a comparison of LSC,
ASL, and German Sign Language, three non-manual dominant sign languages; also see
our discussion in Section 7). If confirmed by the analysis of naturalistic corpus data, these
combinatorial restrictions would strongly suggest that the headshake is not just a co-speech
gesture (cf. Kendon 2002), but rather a grammatical marker, the use of which is language-
specific and tightly linked to the syntactic structure of the respective sign language. In
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other words, and as already alluded to above, the non-manual gesture has grammaticalized
(van Loon et al. 2014; Pfau 2015).

Some recent studies, however, suggest that not all sign languages fit neatly into
this two-way classification, that is, the classification may be too simplistic. First of all,
it has been argued that in Russian Sign Language, a manual dominant sign language,
the headshake is capable of spreading, thus presenting us with a hybrid system (Rudnev
and Kuznetsova 2021). Secondly, Kuder (2020) observes for Polish Sign Language that
headshake-only negation is attested, but that the headshake almost never spreads beyond
a single sign. Finally, a corpus-based study on Auslan (Johnston 2018) suggests that this
sign language employs a headshake in negative contexts, but that the headshake is not
(yet) grammaticalized. In particular, (i) a headshake is only observed in half of the negative
clauses extracted from the corpus; (ii) the headshake hardly ever negates a clause by itself;
and (iii) the position and spreading behavior of headshakes, when present, do not appear to
be linguistically constrained in this sign language. Johnston (2018) further draws attention
to non-manuals surfacing in negative contexts in addition to or instead of headshaking
(nodding and negative facial expressions, incl. mouth gestures) and points out the impact
these may have on the interpretation of headshaking and other non-manuals as formal
markers of negation.

With this in mind, we return to the typological classification of negation in spoken
languages (i.e., use of negative particles vs. negative affixes). Pfau (2015) and Oomen and
Pfau (2017) argue that the spoken language classification can be applied to at least some
sign languages. As for prototypical manual dominant sign languages, they suggest that
these sign languages employ a negative particle that is lexically specified for a headshake,
that is, the headshake is part of the lexical entry of the manual negator. In contrast, in non-
manual dominant sign languages, the negative particle and the headshake are independent
negative elements, which implies that these sign languages involve split negation, whereby
the manual negator is optional. Pfau and Oomen further argue, adopting a proposal
made in Pfau (2008), that the headshake is a suprasegmental affix that attaches to the verb,
comparable to tonal affixes in spoken languages. Given this line of reasoning, negation
in LSC (and, for instance, German Sign Language) combines characteristics of Cuiba and
Mbembe: just as in Cuiba (3), split negation involves a free particle and a verbal affix; just as
in Mbembe (4b), the verbal affix is suprasegmental in nature (and just as in, e.g., Colloquial
French, one of the two elements is optional).

4. Kata Kolok

4.1. Community Characteristics

Kata Kolok (KK) is a sign language isolate that emerged in a rural Balinese village
community (Marsaja 2008; de Vos 2012; Lutzenberger, forthcoming). It thus belongs to the
group of so-called rural (or village/shared) sign languages (Nyst 2012; Zeshan and de Vos
2012). Rural signing varieties represent a special sociolinguistic case, as they emerge rapidly
in mostly isolated, rural enclaves, often as a result of an exceptionally high incidence of
hereditary deafness. Sign languages arising in such contexts are relatively young. As for
Kata Kolok, genetic and genealogical evidence indicates the first instance of a deaf cohort
approximately six generations ago, and Kata Kolok has been used and acquired by deaf
children ever since (Winata et al. 1995; Friedman et al. 1995). Moreover, Kata Kolok, just
like other rural sign languages, represents a communicative tool that is shared by the deaf
and a large proportion of the hearing community members. Deafness is not stigmatized,
and the community has adapted culturally and linguistically to deafness in various ways
(Marsaja 2008). Kata Kolok thus serves as means of communication in social, political, and
religious contexts. Deaf children receive language input in Kata Kolok from birth, and
Kata Kolok has been used at a local primary school as a medium of instruction since 2007
(Marsaja 2008; de Vos 2012).

There is a growing body of research investigating the diversity, as well as the similar-
ities, among rural signing varieties, comparing them with sign languages used in urban
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settings (de Vos and Pfau 2015; Meir and Sandler 2020). Until recently, Kata Kolok has
developed under virtually no influence from any other sign languages. Yet, nowadays,
deaf youngsters may pursue further education in other parts of Bali where Indonesian
signing varieties are used, and contact with and influence from other sign languages will
thus likely increase (Moriarty 2020; Lutzenberger, forthcoming).

4.2. Typological Sketch

According to Marsaja (2008), the basic word order in Kata Kolok is SVO; yet de Vos
(2012) shows that Kata Kolok signers do not primarily rely on word order to mark argument
structure, as subject and object are frequently omitted in spontaneous interaction. de Vos
(2012) has studied the use of space in Kata Kolok, and reports that the use of an enlarged
signing space and an absolute frame of reference are common. Another typologically
unusual pattern is the absence of mouthings, i.e., silent articulations of spoken words
accompanying signs (Marsaja 2008; de Vos 2012).

4.3. Previous Work on Negation in Kata Kolok

Compared to other signed languages, the range of manual signs considered to be
negative in Kata Kolok is rather small. Marsaja (2008) discusses the basic clause negator
NEG (glossed as SING in his study) and the negative completive marker NOT.YET (which he
glosses as KONDEN), and Perniss and Zeshan (2008) add the sign FINISH, which expresses a
negative existential meaning and can be used interchangeably with NEG in most contexts
of negative existence and possession. These negative signs occur predominantly in post-
predicative or clause-final position, with the exception of NOT.YET, which occurs clause-
initially (Marsaja 2008; de Vos 2012). Since the focus of the present study is on standard
negation, we will concentrate on the basic clause negator NEG, which is articulated with a
5-handshape performing a side-to-side handwave (Figure 1).

Figure 1. Basic manual clause negator in Kata Kolok including a negative facial expression with
furrowed brows and pulled-down corners of the mouth, as described by Marsaja (2008). Adapted
with permission from de Vos (2012); copyright 2012 Max Planck Institute for Psycholinguistics.

Marsaja (2008, p. 194) claims that NEG is mandatory in all negative utterances, and
provides one example involving doubling of NEG within a clause (but does not further
discuss this phenomenon). He further suggests that the use of a headshake is optional in
standard negation. In those instances in which a headshake does occur, “it is generally
small and quick; it never exceeds the scope of SING’s manual component, and never extends
to previous or subsequent signs in a sentence” (Marsaja 2008, p. 197). As all sign languages
described to date make use of both kinds of markers, this pattern would be typologically
highly marked (Zeshan 2006, 2004). In the present study, we add to the picture another
non-manual marker—a protruded tongue—addressing also its potential role as a negative
existential marker in Section 6.2.2.

137



Languages 2022, 7, 23

4.4. Focus of the Present Study

The current study offers a revised and more thorough account of negation in Kata
Kolok. Using naturalistic corpus data, we address the following questions: (i) Is NEG indeed
the main negator in Kata Kolok, while the headshake plays a minor role? (ii) What is the
role of non-manual markers in Kata Kolok negation? (iii) Is there evidence for language
change in the expression of standard negation across generations of Kata Kolok signers?
Based on examples previously elicited by Marsaja (2008), we expect to find few instances
where NEG co-occurs with a negative headshake. Based on observations from fieldwork
and corpus data, however, there is reason to expect that NEG frequently co-occurs with
(a) non-manual element(s), specifically a headshake and/or tongue protrusion, and that
negation is occasionally expressed without the use of the manual negator. We hypothesize
that non-manual negators may still be grammaticalizing within the three generations of
Kata Kolok signers studied in this paper. For this reason, we opted for an intergenerational
sample of naturalistic corpus data for the current study of standard negation in Kata Kolok.

5. Methodology

5.1. Data

The current study is based on the Kata Kolok Corpus, a naturalistic data set of deaf
Kata Kolok signers of generations II through VI (de Vos 2016). The corpus is stored and
archived in The Language Archive at the Max Planck Institute for Psycholinguistics, The
Netherlands (König 2011). For the purpose of this study, three dialogues between close
friends with a relatively high level of transcription detail were selected. The most important
selection criterion was to cover signers from different generations. Given that there are very
few recordings of a single generation II-signer available and that generation VI consists of
infants and small children, the final data set comprised generations III through V. Details of
the sample, including their length in minutes, are provided in Table 1. The variance in the
length of recordings will be taken into account by reporting values of negation per minute
rather than absolute frequency.

Table 1. Detailed information on the sample used in the present study.

Generation III IV V
Participant Signer 1 Signer 2 Signer 3 Signer 4 Signer 5 Signer 6
Gender male male female female male male
Length of Recording 61 min 18 min 25 min
Dyad Dyad I Dyad II Dyad III

With the exception of Palfreyman (2019), who reports a correlation between gender
and syntactic position of the negator in two urban signing varieties of Indonesia, gender
has never been reported to affect the grammatical realization of negation. For Kata Kolok,
there is some indication that gender may affect lexical variation, and we therefore account
for individual variation in the statistical analyses by adding signer ID as a random intercept
(cf. Mudd et al. 2020).

5.2. Coding and Procedure

Although the selected data included detailed transcriptions, all files were enriched
by manual coding, using the annotation software ELAN (Wittenburg et al. 2006; ELAN
[Computer Software] (version 5.9) 2020).5 Moreover, while negative forms such as negative
interjections, negative existentials, etc. were included in the initial coding, our report here
focuses on standard negation. In addition to coding the manual and non-manual activity,
separate tiers were dedicated to selected functional and analytic information (for the coding
scheme, see Appendix A). All coding was done by the first author and proceeded in three
rounds, initially targeting all instances of negation, then completing the information in the
remaining tiers, before reviewing the coding in a final round. Data were systematically
checked for missed tokens by searching for NEG, headshakes, and tongue protrusion in the
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prior transcriptions. Some instances had to be excluded due to reasons such as (i) absence
of a felicitous translation of the utterance, (ii) the camera being out of focus temporarily
during the recording, and/or (iii) bad lighting conditions in the video. Coding presented
several challenges, of which the most frequent ones are addressed briefly.

First, just as in Spanish and other spoken languages, the means of negative inter-
jection and the clause negator are formally identical in Kata Kolok. Second, Kata Kolok
relies heavily on shared knowledge and context, which makes the omission of sentential
constituents a very common pragmatic strategy; as a result, elliptic standard negation
and negative interjections are not always distinguishable. We coded conservatively by
excluding instances with subtle articulatory breaks or changes within the accompanying
non-manuals, as these features indicate separate prosodic domains as would be expected in
the case of a negative interjection (Sandler 1999). Third, together with the frequent omission
of constituents in spontaneous discourse, it was not always straightforward whether the
negative element operated on a declarative clause or a negative existential. Fourth, every
instance that did not clearly involve a negative existential meaning was coded as standard
negation. Fifth, and finally, instances of negator doubling are noted as such in the comment
tier, but counted as a single negative sentence. Similarly, immediate repetitions of the same
negative utterance were counted as a single instance of negation.

We double-coded 10% of the data (11 min) to provide an intra-coder reliability measure,
ensuring the validity of the findings of the present study. Cohen’s Kappa was calculated
using the irr package (Gamer et al. 2012) in R (R Core Team 2019) and yielded substantial
intra-coder agreement between both rounds of coding (κ = 0.951; z = 15.6; p < 0.05) (Fleiss
et al. 2003).

6. Results

With a total of 162 instances in the final data set, standard negation occurred on
average 1.6 times per minute (1.1/min in generation III, 2.7/min in generation IV, 1.8/min
in generation V).6 Table 2 provides an overview of the negation strategies employed by
the six signers. Use of the manual negator NEG is most frequent: it is attested in 86%
(139/162) of the examples—also note that NEG mostly appears in clause-final position (75%;
104/139). Yet, non-manual markers are also frequently observed: a headshake occurs in
80% (130/162) and tongue protrusion in 19% (30/162) of the data. Hence, the headshake
is almost as frequent as the manual negator, while tongue protrusion is used notably less
often. Below we will suggest that tongue protrusion functions as a specialized negation
marker for non-existence and negative evaluation. Video clips of all our examples can be
viewed as Supplementary Materials on the Open Science Framework.

Table 2. Absolute and relative frequency of manual and non-manual markers used in standard
negation.7.

Manual Particle
NEG

Non-Manual Element
Total

Headshake Tongue Protrusion

Generation III
56 61 5

69(81.2%) (88.4%) (7.2%)

Generation IV
41 35 10

48(85.4%) (72.9%) 20.8%)

Generation V
42 34 15

45(93.3%) (75.6%) (33.3%)

Total
139 130 30

162(85.8%) (80.2%) (18.5%)

6.1. Manual Marking

In line with Marsaja’s (2008) observation, NEG is the only manual negator attested
for negating a clause in Kata Kolok; this suggests that NEG is used for various kinds
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of negative meanings, including ‘not’, ‘never’, ‘nobody’, etc. The distribution of how
manual and non-manual markers combine in our dataset is illustrated in Figure 2 for each
generation separately, i.e., combinations of NEG with a negative headshake and/or tongue
protrusion. Note that the figure also contains the cases in which negation is only expressed
non-manually.

Figure 2. Combinatorial patterns of relevant manual and non-manual markers shown per generation.

As for the examples featuring NEG (139 instances), the pattern in example (7a) is the
most common one: the (clause-final) manual negator is accompanied by a headshake in 57%
(92/162) of all tokens, which amounts to half of the data from generations III and IV and
almost two thirds of the data from generation V. Considerably less frequently, the manual
negator combines with tongue protrusion (4%; 7/162), illustrated in (7b), or with both
non-manual markers (11%; 18/162). Note that example (7b) contains two negative particles
as a result of full repetition; that is, this is not a case of negator doubling, as the verb is
also repeated, and the prosody suggests that we are dealing with two separate clauses. In
14% of cases (22/162), and at similar rates across generations, the manual negator is not
accompanied by any negative non-manual markers (7c). Remember that this is the pattern
which Marsaja (2008) claimed to be the most common.

hs
(7) a. BI1 IX‘locative’ IX‘locative’ COFFEE NEG

‘I don’t take my coffee over here.’8 [GD3jan7 00:27:55.880]

tp tp
b. SPRAY RAIN NEG RAIN NEG

‘No rain came after the pesticides had been sprayed.’
[SuJu16jan7 00:16:21.209]
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c. DRINK SWEET NEG

‘She does not drink tea.’ [PiKe4jan7 00:16:14.000]

Although examples (7a) and (7c) are semantically and syntactically similar, only (7a)
contains a headshake. Based on the variety of topics covered, the topic of conversation
does not appear to have an impact on the use of headshake.

As for the different types of negation systems, Pfau (2015) refers to Jespersen’s Cycle
and hypothesizes that sign languages start out as purely manual systems, go through a
stage with a combined pattern, before developing into a non-manual dominant system
(see Section 7.2). If this hypothesis is true, we would expect intergenerational differences
with older generations using the manual negator more often than the non-manual one.
However, Figure 2 paints a more complex picture. First, we note a slight decrease in the
use of negation with NEG only in younger generations. Second, more diverse combinations
are observed in the two younger generations as compared to the older generation. Third,
this, in turn, is paired with less instances of non-manual only negation. This suggests
that, if anything, there might be a slight trend towards using the manual negator more
frequently in younger generations (see Figure 2). However, these numerical differences
across generations remain rather small.9

6.2. Non-Manual Marking
6.2.1. Scope of the Headshake

In 67.9% of cases (110/162), both the manual negator and a headshake are involved.
The high frequency of headshakes identifies it as the canonical non-manual negation
marker. Note that whenever the manual negator and the headshake co-occur in a negated
clause, the headshake can either accompany only NEG (8a) or extend over NEG and one
or more adjacent signs (headshake spreading)—the latter pattern contradicting claims
made by Marsaja (2008). Although headshake spreading is clearly an option, it is attested
in only 26% (28/110) of the examples. Nevertheless, in six examples, the spreading can
be considered a harmony phenomenon as a result of negator doubling or repetition of
the entire negative clause; in two cases, a manual sign cliticizes to NEG, which makes it
impossible to distinguish true headshake spreading from a lexical headshake bound to NEG;
and three cases include co-articulatory, thus phonetic, headshake spreading, e.g., a locative
point includes a sidewards head movement that fuses with the headshake. This leaves us
with 17 instances (15.5%; 17/110) of the data that include clear spreading of the negative
headshake across adjacent sign(s), (8b) and (8c) being examples. Example (8b) shows the
most common form of headshake spreading; the headshake precedes the manual negator
NEG and is co-articulated with (part of) the preceding sign. Example (8c) shows an example
in which spreading occurs over multiple signs, a pattern which is only rarely attested.

hs
(8) a. THINK IX2 MONEY GIVE NEG

‘You know, he does not give me money.’ [SuJu16jan7 00:04:06.600]

141



Languages 2022, 7, 23

hs
b. TIME NINE NEG TIME EIGHT BI1 TALK

‘I was told to come at eight o’clock in the morning, not at nine.’
[PiKe4jan7 00:04:20.000]

hs
c. ANGRY BI1 NEG

‘Me, I am not angry.’ [GD3jan7 00:12:39.360]

At this point, it is unclear whether headshake spreading is indeed highly restricted to
the preceding constituent, or whether the fact that we observed only minimal spreading can
be attributed to the fact that Kata Kolok utterances prototypically are short, often consisting
of a single sign. From an articulatory point of view, the headshake can precede the manual
negator because the hands produce signs in sequence—one after the other.

Figure 3 exemplifies how headshake spreading is distributed across the different
generations, and more specifically across the different signers. Clearly, headshake spreading
very rarely occurs among signers from generation III and generation IV and is considerably
more frequent in generation V signers. The observation of an inter-generational difference
in the occurrence of headshake spreading is enhanced by the fact that individual variation
among the signers from each generation is generally low. For signer 1 from generation
III, no instances of headshake spreading are attested at all, and it occurs few times in
signer 2 from generation III (12.5%; 4/32). Among both signers of generation IV, headshake
spreading is extremely uncommon, in 6% (1/17) in signer 3 of generation IV and in 10%
(1/10) signer 4 of generation IV. Headshake spreading is much more common in both
signers of generation V; it is attested in 57% (4/7) in signer 5 of generation V and in in
35% (7/20) of signer 6 of generation V. In sum, while headshake spreading occurs at
6–12% among signers from generation III and generation IV, it is at least three times as
common among signers of generation V.10 While those numbers suggest inter-generational
differences—with generation III and IV displaying more similar patterns and generation V
showing a strikingly different pattern—it needs to be noted that the phenomenon remains
relatively low overall. Crucially, however, the pattern observed does not seem to be driven
by individual variation: Although there are, of course, small differences as to how frequent
spreading is across different signers, the overall pattern is similar across signers from the
same generation.
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Figure 3. Distribution of headshake spreading across the three generations.

6.2.2. Tongue Protrusion

Tongue protrusion is observed in a total of 30/162 instances of negation (18.5%). Four
different patterns are attested: tongue protrusion may combine with NEG, as in example
(7b), repeated here as (9a) (N = 7); it may be co-articulated with NEG and headshake
(N = 18), as shown in (9b); it may be the sole negator (N = 3), illustrated in (9c); and it may
be co-articulated with a headshake (N = 2) in the absence of the manual negator (9d).

tp tp
(9) a. SPRAY RAIN NEG RAIN NEG

‘No rain came after the pesticides had been sprayed.’
[SuJu16jan7 00:16:21.209]

hs+tp
b. SIGN-NAMEA SIGN-NAMEB NEG

‘A and B are not coming to the event.’ [GD3jan7 00:08:54.100]

tp
c. SIGN-NAMEA FISHING GOOD

‘A did not catch anything.’ [SuJu16jan7 00:13:03.780]
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hs+tp
d. BI1 DRUNK IX‘locative’

‘I hadn’t been drinking over there.’ [PiKe4jan7 14:31.500]

As the examples in (9) illustrate, tongue protrusion is commonly observed in examples
which may be interpreted as negative existentials—in fact, this is true for 83% of the 30
examples including tongue protrusion. The non-existential meaning in (9a) is obvious: the
absence of rainfall. Example (9b) deals with the fact that two villagers are not coming, which
entails that they will not be present during a specific social event. The villager in (9c) returns
home with empty hands—FISHING is negated with a protruded tongue to express that
villager A did not catch any fish when going on a fishing trip with other villagers. Similarly,
tongue protrusion is co-produced with a negative headshake in (9d) in order to express that
a particular signer did not gather with peers to consume alcohol. Besides non-existence, it
is also possible that tongue protrusion relates to another, previously identified function:
negative evaluation. This interpretation is compatible with all examples provided above.
The lack of rain after the spreading of pesticides, as described in example (9a), prevents
the chemicals from diffusing in the soil, and thus minimizes its effects. In (9b), villagers
may be expected to attend this particular meeting due to ceremonial responsibilities. The
negative evaluation of (9c) is straightforward: the lack of prey means that the family will
not have food to eat. Lastly, the negative judgment in example (9d) may arise from the
events that occurred as a consequence of drinking, since drinking itself is not necessarily
always regarded negatively.

Testing whether tongue protrusion expresses negative evaluation reveals the follow-
ing pattern: although 60% of all instances of tongue protrusion are compatible with an
interpretation of negative evaluation, all of them are also examples of negated phrases.
Essentially, both negative evaluation and non-existence are inferential and therefore more
implicit than explicit, i.e., they require contextual knowledge that allows the interlocutor to
judge that something is considered negatively. Nevertheless, the use of tongue protrusion
as a pragmatic marker for negative evaluation and as a specified negative element may
have co-evolved alongside the general negation markers, now co-existing in Kata Kolok.
This idea is further supported by the examples that do not contain any non-manual ele-
ments (manual-only). The manual-only examples in our dataset do not allow (inferential)
negative evaluation as a reading, i.e., they do not require contextual knowledge to evaluate
whether something is good or bad but simply (and exclusively) negate phrases. Similarly, a
maximum of five instances of manual-only negation may be compatible with (inferential)
non-existence. This suggests that tongue protrusion may be treated as a pragmatic marker
of negative evaluation and potentially as a negation marker that is used for a specific type
of negation, namely, non-existence.

This interpretation is corroborated by the fact that the examples provided above are
strikingly different from examples that feature tongue protrusion but no negation. While
tongue protrusion may feature in lexical signs such as DIE or SALT, tongue protrusion
in Kata Kolok has also been observed in contexts that are clearly evaluated negatively,
such as examples (10a) and (10b). In example (10a), the signer expresses his despair over
the fact that everything is expensive, marked by the protruded tongue accompanying the
sign HIGH-PRICE. In example (10b), the signer’s (and possibly the community’s) attitude
towards appropriate behavior is evident; it is expected that one cleans their hand after
consuming food (which is commonly done with the right hand). Clearly, both examples
express a negative judgment towards a state or event rather than negating it.
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tp
(10) a. HIGH-PRICE MONEY ALL

‘Everything is expensive.’ [SuJu16jan7 00:17:14]

 
tp

b. RUB-CLEAN FINISH GOOD

‘It is good when your hands are completely clean (from the leftover food).’
[GD3jan7 00:15:22]

These examples, combined with the examples provided before, corroborate the in-
terpretation that tongue protrusion is linked to negative evaluation. This is in line with
a general property of tongue protrusion being associated with a negative stance; tongue
protrusion serves as a gestural reflex expressing mood, specifically disgust, among all hu-
mans (Fridlund 1994; Rozin and Fallon 1987; Givens 2002), and has been observed to cover
a range of semantic meanings, including disgust and rejection, in some sign languages
(e.g., Johnston et al. 2016 for Auslan). As such, the use of tongue protrusion in Kata Kolok
appears to be another instance of grammaticalization, not from a gesture from the ambient
culture but of a more basic human trait.

6.2.3. Choice of Non-Manual Marker

The non-manual elements that we focus on in this study are headshake and tongue
protrusion. Both these markers are most commonly co-articulated with NEG (72.2%;
117/162). Yet, in a substantial number of examples (14%; 23/162), non-manual elements
occur independently, i.e., without the accompanying manual negator—be it in combination
or on their own; thirteen examples occur in generation III, seven are attested in generation
IV, and three in generation V (see Figure 2). Among these examples of non-manual elements
occurring in the absence of NEG, the headshake occurs more frequently (86.9%; 20/23)
than tongue protrusion (21.7%; 5/23)—see also examples (9c) and (9d). Generally, what
we observe in these cases is that the headshake is co-articulated with the clause-final
constituent (11a). Nevertheless, in some cases, the headshake and the non-negative sign
it is co-articulated with are not fully synchronized, i.e., articulation of the manual sign
precedes the onset of the headshake or vice versa. As a result, in (11b) the headshake starts
only while the manual sign RICE is already being articulated. This example highlights
the challenge of analyzing maximally reduced instances of negation, as is common in
Kata Kolok. In addition, four cases are attested in generation III-signers in which the
headshake is produced completely independently of manual signs, i.e., it is articulated by
itself following a manual sign (11c). This pattern has also been reported for a few other sign
languages (e.g., Hendriks 2008 for Jordanian Sign Language; Johnston 2018 for Auslan).
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hs
(11) a. BI1 TWICE-MARRIED

‘I won’t get married a second time.’ [GD3jan7 00:30:31.119]

 
hs

b. RICE

‘I don’t bring any rice.’ [PiKe4jan7 00:13:41.000]

hs
c. MOTORBIKE

‘He does not like driving the motorbike.’ [GD3jan7 00:49:02.470]

7. Discussion

In an effort to elucidate standard negation in Kata Kolok, we conducted a study of
1.73 h of intergenerational data drawn from the Kata Kolok Corpus. In line with what
Marsaja (2008) described previously, we found examples that are negated by using only
the manual negator NEG (13.6% of the dataset). Most commonly, however, the manual
negator is combined with a clearly articulated headshake, a pattern which does not align
with Marsaja’s observations. Importantly, we identified an additional non-manual marker,
namely, tongue protrusion, which functions as a specialized marker for negative evaluation
and non-existence. Furthermore, and again contradicting Marsaja, the data reveal that a
clause can be negated only by a non-manual marker (14.2% of the dataset), and this is more
likely to happen in generation III—the oldest generation in our sample. Finally, while it is
true that the headshake does not usually spread onto adjacent signs, headshake spreading
seems to emerge in generation V. In short, the Kata Kolok pattern does not neatly fit into
the existing classifications of manual dominant and non-manual dominant sign languages.
This does not necessarily mean that this classification is wrong—there may well be sign
languages that fit neatly into the proposed dichotomy. However, as already pointed out
in Section 3.2, the classification may well be insufficient, as a sign language may display
characteristics of both systems, or may employ a non-manual marker in a more gesture-like,
i.e., less grammaticalized fashion.

It is likely that Kata Kolok and other recently studied sign languages challenge the
proposed dichotomy because this dichotomy has been mostly based on elicited data, and
corpus data may not always fully support such a clear-cut distinction. Alternatively,
the patterns attested here could be the result of diachronic language change across three
generations of signers. In the following, we first review the general pattern and tendencies
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identified in this study from a typological perspective. Then, we contextualize the results
from the perspective of diachronic language change by drawing comparisons between
generations.

7.1. Kata Kolok Negation in Typological Perspective

As described in the introduction, sign language negation systems are differentiated by
(i) the presence of an obligatory manual marker and (ii) the scope of the headshake (Zeshan
2004, 2006). Systems in which the manual negator functions as the main negator require
this negative sign at all times, and the headshake does not usually spread beyond this sign.
In contrast, in systems where the headshake is the main negator, the manual negator is
optional and the headshake may have scope over adjacent signs. In Table 3, we reproduce,
with some adaptations, a comparative chart from Oomen and Pfau (2017), which details
selected characteristics of negation systems in seven sign languages; these characteristics
relate to the presence of NEG and the scope of the headshake. We added Kata Kolok, the
only rural sign language in the table.

Table 3. Typological comparison of negation patterns across seven sign languages (adapted from
Oomen and Pfau 2017; Kata Kolok added).

DGS LSC ASL NGT LIS TİD KK

Country of Usage Germany Catalonia USA The Netherlands Italy Turkey Bali
manual dominant? – – – – + + (+)
NEG clause-final? + + +/− +/− + + +
hs only on NEG? – + + ? + + +
hs only on
predicate
(if NEG is absent)

+ + – + – – +

hs spread onto
object?

+ + + + – – +/−
hs spread onto
subject?

– – +/− – – – +/−

The patterns reported in this study reveal that (i) as in the other sign languages
included in Table 3, negative particles occur predominantly in clause-final position in Kata
Kolok;11 (ii) Kata Kolok negation is incompatible with either system, that is to say neither
the manual nor the non-manual element appears obligatory; and (iii) Kata Kolok exhibits a
language-specific pattern when it comes to the use of the headshake—headshake spreading
is uncommon, and when present, it is very restricted in scope.

Interestingly, Kata Kolok is the only attested sign language where the headshake can
accompany the negative particle, spread onto the subject or the object when the manual
negator is present, and over the (verbal or non-verbal) predicate when the manual negator is
absent. This observation may be related to the fact that many utterances comprise very few
signs, irrespective of the type of constituent. Thus, it is possible that headshake spreading
is associated with the clause-final position regardless of a specific word class. In line with
Marsaja (2008), the manual negator represents the most frequent marker, which might
suggest it as the main negator. This is supported by the rare and highly restricted nature of
headshake spreading in Kata Kolok, which is typical for this pattern. Nevertheless, one
must not forget that, despite the optionality of the manual negator in systems in which the
headshake is the main negator, it still is commonly used; it was attested in 86% of cases in
this sample (cf. Oomen and Pfau 2017 for NGT). Crucially, the manual negator is absent
in 14% of all instances. The present results are thus also compatible with a system where
the headshake functions as the main negator. In both classificatory scenarios, 14% of the
data is negated by the use of the manual negator or the headshake only. In other words,
it is impossible to categorize Kata Kolok as either a manual dominant or a non-manual
dominant system. Growing evidence from studies investigating negation based on corpus
data, much like the present study, shows that such naturalistic data may present us with
characteristics from both extremes (Oomen and Pfau 2017; Johnston 2018; Kuder 2020).
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Hence, they present a challenge to the established dichotomy, suggesting that the balance
between manual and non-manual elements involved in sign language negation entails a
continuum rather than binary categories. The present study contributes to sign language
typology by adding a sign language of the lesser-studied type to the picture. Our results
also suggest that prior classifications based on elicited data may have to be re-evaluated.

7.2. Emergence of Structure in the Domain of Negation

It is possible that Kata Kolok negation is currently in a transitional stage where
different systems co-exist. The sampling method used in this study provides us with
intergenerational data, which enables us to adopt the perspective of diachronic language
change across three generations of signers. Five key observations can be made:

1. The combination of NEG and headshake is the most common strategy across all three
generations.

2. There is a trend towards an increased engagement of the manual particle over the
three generations.

3. Signers from the youngest generation make use of a greater range of combinatorial
variants of NEG, headshake, or/and tongue protrusion.

4. The use of independent non-manual markers slowly decreases over time.
5. The frequency of headshake spreading increases considerably in generation V.

Although the effect appears small, we note a tendency towards more combined forms
and greater presence of the manual negator in generation V compared to generations III
and IV. In contrast, the difference in the use of headshake spreading in younger (generation
V) versus older signers (III–IV) is striking, and we interpret this difference as evidence
of language change. Nonetheless, there are at least four alternative explanations for this
development. First, headshake spreading might be characteristic of a sociolinguistic youth-
variant. Potentially, this feature is used only at a certain age, while it is abandoned again
when growing older (Labov 1965, 1994; Sankoff 2006). Second, headshake spreading in
generation V may be caused by a single lexical item: the verb GIVE precedes the manual
negator in six out of eleven instances of headshake spreading in generation V, while GIVE

accompanied by headshake is not attested in any other generation. Nevertheless, possible
interactions of signer and predicate would have to be studied in detail in a separate study.
Third, in spite of the striking pattern across generations (the significant result in the linear
mixed effects model), the possible influence of idiosyncratic inter-signer variation cannot
be excluded. Increasing the sample size could ameliorate the effect. Fourth, one may
hypothesize that the emerging headshake spreading in generation V represents a language
contact phenomenon. This is, however, unlikely, since the headshake plays a minor role
in negation in signing varieties across Indonesia (Palfreyman 2019), including the variety
used in Singaraja, a nearby city (p.c. with Nick Palfreyman).

We now offer some hypotheses on possible diachronic scenarios in the expression of
negation. Pfau (2015) proposes that sign language negation conforms to the key principles
of Jespersen’s Cycle (Jespersen 1917). According to this theory, negative elements are
reinforced through the use of a second negative particle and then weakened again by losing
one of the two, as has been observed, for instance, in the history of French negation (van
der Auwera 2011). Pfau (2015) hypothesizes that sign languages may have emerged as
systems where the manual negator (derived from a manual gesture) dominates, and a
headshake is only associated with the manual negator in a second step. In a subsequent
step, the headshake may become more flexible and may eventually become an independent
marker of negation, i.e., it may increasingly detach from the manual element and may then
take over the status of the obligatory element. In this scenario, headshake spreading can
only occur in the second step, where both markers are used, and the ability of spreading
necessarily can only occur with the disassociation of the headshake and the manual particle.
Ultimately, this can result in a system in which the headshake assumes the role of the main
negator. Due to the shared modality of gesture and sign, the grammaticalization of manual
gestures is common in sign languages (Wilcox 2004; Pfau and Steinbach 2011; van Loon et al.
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2014), and especially prominent in negation (Zeshan 2004). For Kata Kolok, it is likely that
the manual negator originates in a manual gesture used by (hearing) members within the
community (Marsaja 2008). Notwithstanding these findings, non-manual elements function
as fundamental elements in sign languages (Sandler and Lillo-Martin 2006; Pfau and Quer
2010). Thus, the visuo-gestural modality also favors the integration of non-manual gestures
into sign language grammar (Pfau and Steinbach 2011). However, what motivates the
assumption that manual gestures precede non-manual ones? Pfau (2015) argues with the
aid of linguistic typology: cross-linguistically, the existence of particles is universal. Given
that manual negators are used as particles, it seems likely that they arise before non-manual
markers do. It is plausible that manual (handwave) and non-manual (headshake and
protruded tongue) gestures entered the linguistic system of Kata Kolok around the same
time after the language’s emergence. What is unclear, however, is what the distribution of
these forms may have looked like at these early stages. One way of gaining more insight
into this issue would be a study of homesign data from the region to bridge the empirical
gap between the data of generation III–V signers analyzed in this study and the very initial
stages of the language. Such a study would allow us to extrapolate whether Kata Kolok is
indeed likely to have started out as a manual dominant/only system, as suggested in the
scenario created by Pfau (2015).

In this scenario, Kata Kolok initially made use of a range of diverse variants based
on manual (NEG) and non-manual (headshake, tongue protrusion) elements, all of which
originated in culture-specific gestures (Spitz 1957; Meltzoff and Moore 1989, 1977; Rozin and
Fallon 1987; Fridlund 1994; Kendon 2002; Marsaja 2008; Kettner and Carpendale 2013; Pfau
2015). Later, signers start to converge on different, yet functionally redundant markers. Sign
languages strive for simultaneity where possible in order to increase language efficiency
(Pfau 2015). The Kata Kolok data set endorses this: the use of independent non-manuals
decreases alongside an increase in combinations. In favor of enhancing language efficiency,
and to reduce redundancy, individual markers begin to specialize, as in the case of tongue
protrusion, for which a negative existential meaning is crystallizing.12 It is possible that
Kata Kolok negation has reached the stage of a manual dominant system: the use of only
non-manual markers to negate decreases whilst the proportions of the manual negator
remain stable. Although the increase in headshake spreading in generation V may even
delineate a first step towards freeing the negative particle from its non-manual counterpart,
a reduction in the use of the manual-only pattern would be expected if Kata Kolok were to
move towards a non-manual dominant system.

One can envisage at least three scenarios for future generations: (i) Headshake spread-
ing occurs as an artefact of a system in transition towards a system where the manual
negator dominates. As the manual negator becomes dominant, the headshake will stabilize
in its dedicated position, and headshake spreading may eventually decrease or fully dis-
appear. Thus, the scope of the headshake is reduced to a single sign, namely, the manual
negator, which functions as the obligatory marker. (ii) Headshake spreading remains, and
becomes more systematic and productive. At the same time, instances that are negated
exclusively by non-manuals steadily decrease until they have disappeared completely, and
the manual negator stabilizes as an obligatory element. (iii) The systematicity of headshake
spreading increases, and manual negators are progressively dropped. As a result, the
headshake becomes obligatory. The different scenarios are visualized in Figure 4.

If the grammaticalization patterns attested here were to represent the initial stages
of the emergence of negative structures in the language, one may have expected either
gradual differences between each generation, or, alternatively, larger differences between
generations III and IV, than between IV and V. Although the findings from this study do
not necessarily suggest that Kata Kolok negation primarily used the manual negator in
its initial stages, it is possible that this pattern precedes the analyzed data. Thus, such
a system may have been characteristic of the language use of signers from generations I
and II. In that case, however, it remains unclear what motivated the use of independent
non-manual markers and why this is considerably more frequent in generation III than

149



Languages 2022, 7, 23

in younger signers. While the earlier generations of Kata Kolok signers are no longer
alive, our proposed way forward is to study the distribution and functional diversification
of negative gestures alongside speech (cf. Mesh and Hou 2018), in addition to various
homesign languages that have been identified in the region.

Figure 4. Sketch of possible grammaticalization scenarios of the main two negation markers in
Kata Kolok. Note that the pathway for tongue protrusion is not integrated into the main pathway
of negation given the low numbers attested in this study. Instead, tongue protrusion is kept as a
somewhat separate pathway with more specialized, i.e., restricted, negative meanings.

8. Conclusions

To conclude, Kata Kolok is uniquely placed in the typological landscape of sign lan-
guage negation, as it can neither be classified as a manual dominant system nor as a
non-manual dominant system. Adopting a grammaticalization theory approach, we fur-
thermore suggest multiple trajectories regarding how this distinct pattern may have arisen
from its gestural precursors. It is hoped that future comparisons to home sign languages in
the broader area of Bali will allow us to evaluate these possible grammaticalization scenar-
ios. The study of the relationship between standard negation and other negative forms, e.g.,
negative interjections, imperatives, existentials, incompletives, and completives, entails a
promising contribution to the study of diachronic language change. While the hands are
often the focus of studies on sign language grammar (Puupponen 2019), the use of specific
non-manual elements is of equal interest; the data provided in this article may indicate
a grammaticalization continuum for all negative non-manual markers used in negative
contexts. This highlights the need to consider the full repertoire of different signals that
signers have at their disposal. At any rate, our study contributes to a better understanding
of how grammaticalization may unfold throughout a sign language’s lifespan with specific
reference to negation. As such, this paper contributes to the contrastive analyses that are
needed to pinpoint the factors that shape sign language grammars.
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Appendix A. Coding Scheme

Tier Name Function Code

manual
(dom./non-dom)

glosses

non-manual tongue protrusion

non-manual_head headshake

translation translation into English

negation
marks instance of negation
indicates the signer

negation category specifies the negation category refusal, non-existence, denial

constituent order
position of the negator in relation
to predicate, subject and object

combined form
manual negator co-articulated
with non-manual elements

0 (absent)
1 (present)

pt function function of tongue protrusion
0 (absent), gestural, lexical, death marker,
negative evaluation, negation

negation type specifies the type of negation

standard negation
negative imperative
negative completive
negative modal
negative interjection
negative existential
negative contrast

NEG presence presence of manual negator
0 (absent)
1 (present)

hs presence presence of headshake
0 (absent)
1 (present)

pt presence presence of tongue protrusion
0 (absent)
1 (present)

hs spreading presence of headshake spreading
0 (absent)
1 (present)

Comment additional comment
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Notes

1 Language-external factors include processes like standardization (e.g., Schermer 2003) and borrowing—be it from another sign
language or the surrounding spoken language, e.g., in the form of mouthings or fingerspelling (Brentari 2001). Fischer (1975)
describes how due to external factors, i.e., contact with English, word order in American Sign Language has changed from SOV
to SVO.

2 Other, far less common, strategies are higher negative verbs and negative auxiliaries (Payne 1985), but these will not be
considered here.

3 In some sign languages of the Eastern Mediterranean region, besides a headshake, a backward head tilt is also used as a
non-manual marker of negation (e.g., Gökgöz 2011 for Turkish Sign Language; Hendriks 2008 for Jordanian Sign Language);
this is clearly an areal feature, as a backward head tilt is also used as a negative co-speech gesture in that region. Moreover,
for Chinese Sign Language, it has been claimed that a negative facial expression functions as the main non-manual device for
negating a clause while a headshake alone cannot yield a negative interpretation (Yang and Fischer 2002). Except for a brief note
when discussing Auslan below, we will not further address these non-manual markers (see also Zeshan 2004), but in Section 6.2.2,
we add to the typological picture another non-manual marker, viz. tongue protrusion.

4 Following the convention in sign language linguistics, signs are represented as glosses in small caps (GLOSS). Examples are
accompanied by video stills where available. Written examples of signed sentences are represented in three lines, one including
the non-manual markers, one including the glosses, and a free translation. Non-manual markers are represented in common
letters with an underscore line indicating the scope of the respective marker and brackets to indicate where the spreading of the
non-manual is optional. Glosses are provided in English throughout.

5 The software is accessible from http://tla.mpi.nl/tools/tla-tools/elan/, (accessed on 19 December 2021).
6 As pointed out in the section on the typology of negation, our study focuses on standard negation. Still, for the sake of

completeness, we want to point out that the corpus search also yielded numerous examples of other negation strategies, namely
negative existentials (89 instances), negative imperatives (78 instances), and negative interjections (69 instances).

7 Values do not add up to 100% since the manual particle may combine with one or even both of the non-manual markers
listed here.

8 BI1 represents the gloss for a first-person-pointing with a flat-B-handshape. IX is generally used for a pointing sign, specifying
IX’locative’ for locative reference and IX2 for a second-person point. Note that non-manuals may be more clearly visible in the
video clips provided on the OSF page than in the stills.

9 In addition to the descriptive statistics provided in the main text, we also used a linear mixed effect model in R (R Core Team
2019), using the lme4 package (Bates et al. 2015), to determine whether generation (fixed effect) is a significant predictor for the
use of the manual negator, taking into account individual variation (random intercept by participant). The significance value
was determined at 0.05. Contrasts were defined manually to compare the youngest generation (V) against generation III and
generation IV, as well as the two older generations against each other. The model did not provide any evidence that older and
younger generations differ significantly in the use of the manual negator. Note, however, that any statistical analysis should be
interpreted with caution, given the size of our sample.

10 In addition to the descriptive statistics provided here above, we also used a linear mixed effect model in R (R Core Team
2019), using the lme4 package (Bates et al. 2015), to determine whether generation (fixed effect) is a significant predictor for
headshake spreading when taking individual variation (random intercept by participant) into account. The significance value
was determined at 0.05. Contrasts were defined manually to compare the youngest generation (V) against generation III and
generation IV, as well as the two older generations against each other. This model revealed a significant effect for generation
V when compared to generations III and IV (z < 0.05). Thus, the headshake spreads significantly more often in productions of
the youngest signers than in those of the older signers (Figure 3). Given that signer ID was defined as random intercepts, the
observed differences between signers from different generations are unlikely to be caused by idiosyncratic variation. This is
corroborated by the relative frequency of scope that is considerably higher for both generation V-signers than for older signers. In
addition, we checked for potential effects of gender in both models by defining gender as fixed effect. In both cases, gender does
not seem to influence the use of the manual negator and headshake spreading. Note, however, that any statistical analysis should
be interpreted with caution, given the size of our sample.

11 Similarly, Zeshan (2004, p. 39) reports for her sample of 38 sign languages, that “independent of word order typology, there is a
striking preference for post-predicate or clause-final position of negatives across sign languages. [ . . . ] In some cases, this is the
only acceptable position.” Interestingly, Zeshan’s sample includes Auslan, but Johnston’s corpus-based study reveals that the
negative particle predominantly precedes the predicate. We thank one of our reviewers for drawing our attention to this fact.

12 See also Mesh and Hou (2018) on the use of TWIST as a negative existential marker in San Juan Quiahije Chatino Sign Language.
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Abstract: Variation in the linguistic use of handshapes exists across sign languages, but it is unclear
how these iconic handshape preferences arise and become conventionalized. In order to understand
the factors that shape such handshape preferences in the earliest stages of language emergence,
we examined communication within family homesign systems. Homesigners are deaf individuals
who have not acquired a signed or spoken language and who innovate unique gesture systems to
communicate with hearing friends and family (“communication partners”). We analyzed how charac-
teristics of participants and stimulus items influence handshape preferences and conventionalization.
Participants included 11 deaf homesigners, 24 hearing communication partners (CPs), and 8 hearing
non-signing adults from Nicaragua. Participants were asked to label items using gestures or signs.
The handshape type (Handling, Object, or combined Handling+Object) was then coded. The partici-
pants and groups showed variability in iconic handshape preferences. Adult homesigners’ families
demonstrated more conventionalization than did child homesigners’ families. Adult homesigners
also used a combined Handling + Object form more than other participants. Younger CPs and those
with fewer years of experience using a homesign system showed greater conventionalization. Items
that elicited a reliable handshape preference were more likely to elicit Handling rather than Object
handshapes. These findings suggest that similarity in terms of handshape type varies even within
families, including hearing gesturers in the same culture. Although adult homesigners’ families were
more conventionalized than child homesigners’ families, full conventionalization of these handshape
preferences do not seem to appear reliably within two to three decades of use in a family when only
one deaf homesigner uses it as a primary system.

Keywords: homesign; sign language emergence; conventionalization; handshape; iconicity

1. Introduction

Since Plato’s dialogue Cratylus, researchers have been intrigued by the process of
naming in spoken and, more recently, in signed languages. Decades of work on sign
languages demonstrate that social conventionalization and natural iconic affordances both
play important roles, as does the arbitrary nature of linguistic form. Research on “patterned
iconicity”, a term created by Padden and her colleagues, which refers to the repeated use of
iconic strategies for signs within a certain category (Padden et al. 2013, 2015; Hwang et al.
2017), has demonstrated shared preferences for different types of iconicity when naming
objects in both sign languages and in the gestures made by hearing people.

Typological variation in handshapes exists across sign languages (Brentari et al. 2015;
Eccarius 2008), but it is unclear how iconic handshape preferences arise and become
conventionalized. In this paper, we analyze several factors that may be important in tool
naming, particularly related to handshape, revisiting this issue in an important population
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that naturally engages in the creation of names in their daily lives. The current study
investigates the development of iconic handshape preferences by turning to the case of
homesigners and their communication partners. Specifically, we examine handshape type
preferences for tools within and across individuals and in families with and without a deaf
homesigning family member to determine if there is an underlying universal handshape
type preference and whether family members who communicate with each other frequently
converge on a preference.

1.1. Iconic Handshape Preferences in Sign Languages

One way to classify handshape is by iconic class, as either Handling (i.e., the hand
represents a hand manipulating an item) or Object (i.e., the hand resembles the item). The
Handling/Object distinction is robust and systematically used in a variety of ways, and
previous work has shown that handshape preference in sign languages is used both lexically
and grammatically. Padden et al. (2015) analyzed the productions of ASL signers and
gesturers in the United States and found that both groups used Handling handshapes more
frequently to describe actions and Object handshapes more frequently to describe static
objects. Hunsicker and Goldin-Meadow (2013) found a child homesigner used handshape
class (handling/object) to distinguish nouns and verbs at an early stage of development.
The Handling/Object distinction is therefore used to mark a distinction between lexical
classes (noun/verb), even in homesign gesture systems in which structured linguistic input
is not available.

Within verbs, handshape class (i.e., Handling vs. Object) is used grammatically to mark
agent versus no-agent contexts in Nicaraguan Sign Language, American Sign Language,
Hong Kong Sign Language, British Sign Language, and Italian Sign Language (Benedicto
and Brentari 2004; Goldin-Meadow et al. 2015; Brentari et al. 2015, 2020).

For nouns, the focus of the current study, handshape type is often more uniform within
a given language. For example, for lexical items referring to tools, Object handshapes are
preferred in American Sign Language (ASL), while Handling handshapes are preferred in
New Zealand Sign Language (NZSL) (Padden et al. 2013). San Juan Quiahije Chatino Sign
Language (CSL), an emerging sign language, has also demonstrated a Handling preference
for tools (Hou 2018). Note that when we use the term emerging sign languages, we are
referring to languages that are relatively new (i.e., have existed for decades, rather than
centuries or millennia), have a small number of initial users, and may exhibit more variety
or higher rates of change (see Le Guen et al. 2020 for a more detailed definition of emerging
sign languages). By describing a language as emerging, we are by no means implying any
sort of hierarchy amongst languages and want to be clear that we are not suggesting that
emerging languages are in any way less than established languages (see Braithwaite 2020
for further discussion). Rather, we are making a distinction between emerging languages
and languages with much longer histories, which as a result have different characteristics.
Because we take a developmental perspective on language creation and language genesis,
we use the term “emerging” in the same spirit as one characterizes the developing language
of a child. That is, the language is in flux and, therefore, can reveal the capacities and
processes that allow it to emerge, which we propose are the same as those that allow
children to acquire the languages around them so effortlessly (Senghas and Coppola 2001;
Senghas 2019).

Since we can observe differences across languages for Handling or Object preferences,
then presumably, during the emergence of a system, initial users of the system have the
opportunity to somehow choose a handshape preference type. As this is likely not a
conscious decision, we would like to understand the factors that go into settling on an
iconic handshape preference. However, not every sign language uses patterned iconicity as
a strategy, for example, the Yucatec Mayan Sign Languages, a group of relatively young
village sign languages (Safar and Chan 2020). Since this systematic use of Handling/Object
can be used in a variety of morphological and syntactic contrasts, and yet does not seem to
be present in every sign language, patterned iconicity may not be a universal phenomenon

158



Languages 2022, 7, 156

early in language emergence, but instead may only become evident later. If there is indeed
a universal cognitive bias towards Handling or Object, or if there are inherent properties
of the items themselves, we might observe this when a system is emerging (Brentari et al.
2012). In other words, if this type of iconic handshape preference is available early, we
may observe it in homesign systems as well, but if it emerges later, we would only see it
in established sign languages and not in homesign systems. In order to understand how
iconic handshape preferences develop for labeling objects, we must examine cases other
than signers of established sign languages, such as homesigners and hearing gesturers.

Differences in handshape preferences between signers and non-signers are also ob-
served; in general, hearing silent gesturers (i.e., hearing individuals with no exposure to a
sign language who are asked to label an item or describe an event without speaking) tend
to use Handling handshapes (Padden et al. 2015). Additionally, hearing people silently
gesturing do not always show the same preferences and patterns as signers from the same
community. Even in childhood, signers become attuned to the contrast between Object and
Handling Handshapes and in turn use strategies to make those distinctions, something that
hearing gesturers do not do (Brentari et al. 2015). There are also differences in the complex-
ity of handshapes between signers and gesturers. In Nicaragua, Italy, and the United States,
signers of Italian Sign Language (LIS) and ASL show higher finger complexity in Object
Handshapes and higher joint complexity for Handling Handshapes, while hearing Italian
and American gesturers show the reverse pattern (Brentari et al. 2012, 2017). Clearly signers
and non-signers use iconic handshape preferences differently; specifically, only signers
use this handshape preference grammatically. In order to understand how handshape
preferences for tool naming develop, we turn to the case of homesigners. Homesigners are
an important place to look because they, like signers of community signed languages with
longer histories, use the manual modality as their primary means of communication. How-
ever, homesigners have little to no exposure to an existing sign language and communicate
almost exclusively with hearing gesturers in their daily lives.

1.2. How Do Homesigners Compare to Communication Partners and Signers?

Homesigners are deaf individuals who have not acquired a signed or spoken lan-
guage and who innovate gesture systems to communicate with hearing friends and family
members. The homesigners in the current study have not had regular contact with each
other or with signers of Lengua de Señas Nicaragüense (NSL); each individual has created
their own unique system to use with hearing friends and family members (referred to here
as “communication partners”) (Coppola and Newport 2005; Coppola 2002). Homesign
systems more closely resemble sign languages than gestures produced by non-signers
(Brentari et al. 2012; Horton et al. 2015). However, since homesigners do not form a linguis-
tic or social group, there is not a large overlap for shared handshape forms even on the
individual level, and many homesigners do not have a stable handshape form that they
routinely use (Goldin-Meadow et al. 2015). Some trends can be found, such as homesigners
using handshape type systematically to distinguish agentive and non-agentive events
and additionally homesigners showing a slight preference for Handling Handshape for
nominals (Goldin-Meadow et al. 2015). Hearing gesturers in general do not use Object and
Handling Handshapes systematically like adult and child homesigners do, but both hearing
gesturers and homesigners show a lot of between-subject variability (Brentari et al. 2015).

1.3. Why Look at Homesign to Understand Sign Language Emergence?

Studying homesign can help elucidate the emergence of certain structures found in
sign languages, such as iconic handshape preference. Some sign languages form when
a group of deaf individuals (e.g., homesigners) come together. NSL, for example, came
to be after a school was founded allowing deaf homesigners to come together and start
converging on a signing system (Senghas et al. 2005; Coppola 2020a). As time went on and
more individuals started using the same system, it became more conventionalized, that is,
members of the community started sharing similar forms and patterns. The emergence of
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NSL as an established language in a matter of decades supports the idea that language can
be created, given some time and a receptive community of users (Brentari and Coppola
2013). The people that make up the community matter; in most cases like NSL, they must
use the system as their primary form of communication in order for it to conventionalize.
This is one major difference between sign languages and homesign; sign languages have
been used as primary languages for many people over a long period of time, whereas
homesign systems are used predominantly by one individual, which their communication
partners use only with them. Even though communication partners use the homesigner’s
system to communicate with them, they do not use the system in the same way the
homesigner uses it, so it may not become conventionalized (this is addressed in more detail
in the next section; see also Coppola et al. 2013). Individual homesign family groups have
the potential to conventionalize, but, if they do, it is much slower than NSL because of
how centralized a homesign system is, given that all interactions involve the homesigner
(Richie et al. 2014).

1.4. Is Conventionalization Possible in Homesign Systems?

Even though communication partners can use the homesigner’s system, there is
evidence that they do not always use the same patterns or the same degree of complexity,
raising the question of whether homesign systems can become conventionalized. While
Nicaraguan hearing gesturers produce gestures similar to some NSL signs, there is evidence
of changes in form and meaning, likely mediated by homesigners; however, even over
the course of 25 years, NSL still stabilized a lexicon much faster than homesign systems
(Coppola 2020b). Homesigning children in Taiwan and the United States typically use
similar gesture order, an ergative syntactic pattern in which patients and intransitive actors
come before action gestures, while their parents do not follow their children’s order and
will sometimes put a transitive actor before action gestures, but this is not done consistently
(Zheng and Goldin-Meadow 2002). In another group of American child homesigners, the
mothers’ gestures did not show the same structural regularities compared to their children’s
gestures; differences in each child’s system is related more to the gestural input that the
children provide for themselves and less due to any input their mothers may provide
(Goldin-Meadow et al. 1984). It seems that communication partners are not enough; in
order for conventionalization to happen more rapidly, homesigners must interact with
other deaf people using a signing system. For example, in Nebaj, Guatemala, individual
homesigners (i.e., those with no interaction with another deaf person) showed weak
evidence for the use of patterned iconicity or a preferred handshape type when labeling
items, while homesigners who used a shared system with either other deaf family members
or deaf peers showed strong evidence for the use of patterned iconicity (Horton 2020).

Not only do communication partners not use the homesigner’s system very well,
they also do not appear to completely understand it sans context. Homesigners’ mothers
were significantly worse at comprehending homesign descriptions of vignettes from their
deaf adult children than Spanish descriptions from their hearing adult children (Carrigan
and Coppola 2017). This study also found that the younger a family member was when
they first interacted with their deaf relative, the better their comprehension was; however,
Deaf native ASL signers, who were not familiar with the homesign systems but did have
lifelong experience perceiving and communicating in the visual modality, were actually the
best at comprehending the homesign descriptions. This supports the idea that homesign
systems are not completely transparent and that structure within a homesign system is
not developed so that a homesigner can be understood by their communication partners,
but instead perhaps represents how the homesigner mentally organizes concepts. This
result is consistent with the idea that homesign systems are sufficiently similar to languages
with longer histories and more developed structure that they also show hallmarks of a
sensitive period for acquiring them among those who are exposed to them at different ages
(Mayberry and Kluender 2018; Newport et al. 2001).
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We focus on iconic handshape preference in the current study and ask whether or not
iconic handshape preference is part of an individual system, and whether it is a structure
that homesigners and communication partners share with one another. Further, we ask if
the degree to which the iconic preference is shared in homesigners’ families is stronger than
that which occurs in families without a homesigner (in this case, from hearing non-signing
Spanish-speaking Nicaraguan families).

1.5. The Current Study

By looking at the case of homesigners and communication partners as well as hear-
ing non-signing adults, the current study aims to investigate the development of iconic
handshape preferences for tools. Hwang et al. (2017) point out that comparisons across
groups can provide “an opportunity to examine possible pathways for grammaticization
and conventionalization from emergent to established sign language lexicons and gram-
mars” (p. 578). We investigated several possible sources of handshape preference and
conventionalization (Table 1). While signers may show a preference for either Handling or
Object handshapes depending on the sign language they use, hearing gesturers (e.g., com-
munication partners and hearing non-signers) typically tend to use Handling handshapes
more often (Padden et al. 2015). Although communication partners have demonstrated
conventionalization of some types of forms and structures, they often do not utilize it to
the same extent as homesigners (e.g., communication partners use unpunctuated repetition
in isolation but not in sentences like homesigners do, Coppola et al. 2013). Therefore, the
user’s relationship with the homesign system may be an important factor. By contrasting
homesigning families with a hearing non-signing family, we can see if using a homesign
system influences handshape preferences and conventionalization. Similarly, by comparing
families with an unrelated group of hearing people, we can address whether communica-
tive familiarity is a factor in handshape preference and conventionalization. We included
both chronological age and years of experience with a homesign system as factors that
might influence handshape preference and conventionalization, given the findings from
Carrigan and Coppola (2017), which indicated that the younger a family member was
when they first started interacting with their deaf homesigning relative, the better they
understood them. This is also related to the sensitive period for language acquisition which
research demonstrates is a relationship between the age of exposure to a language and the
proficiency in that language (e.g., Newport 1990; Mayberry and Fischer 1989; Emmorey and
Corina 1990). Lexical frequency (i.e., how often a word or sign is used) and type of noun
(i.e., whether or not it is an instrument and what type of instrument it is) are additional
factors related to the item itself that may also influence preferences and conventionalization.

In Study 1, we analyze participant characteristics, specifically looking at how factors
related to the participants (e.g., age, experience with a homesign system) may influence
handshape preferences for iconicity (Handling/Object) as well as general conventionality
(e.g., average of family’s shared handshape preferences regardless of actual handshape
type) within and across groups of families with and without homesigners. In Study 2, we
analyze item characteristics, specifically investigating how factors related to the stimulus
items (e.g., lexical frequency, type of instrument) influence handshape preference and
conventionality.

The questions we aim to address in the two studies are as follows:

(1a) Do homesigners and communication partners tend to express iconicity by using a
Handling handshape or an Object handshape?

(1b) Do members of families with homesigners share this preference with each other?
(1c) Does a participant’s age at the time of test, the age at which they begin using the

homesign system, or the number of years they have been using the system affect
handshape type and its conventionalization?

(2) Do some stimulus items elicit higher conventionality in iconic handshape preferences?
Which factors are or are not associated with greater conventionality?
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Table 1. Summary of potential sources of handshape preference and conventionalization.

Type of
Specific Bias

Possible Sources of
Handshape Preference

What We Will Look at

Participant
(Study 1)

Using a Homesign System
with Others

homesigning families vs. hearing
non-signing family

Communicative Familiarity
with Others families vs. unrelated group

Relationship to Homesign
System

primary user vs. communication
partner vs. none

Age
child/adolescent vs. adult; age at
which first started using system;

chronological age

Item (Study 2)
Lexical Frequency English, Spanish and ASL word

frequencies as proxies for homesign

Type of Instrument e.g., traditional tool vs. makeup vs.
non-tool

2. Materials and Methods

2.1. Participants

Participants were recruited between 1996 and 2004 through personal visits to families
living in both rural and urban areas of Nicaragua who were recruited via community
contacts (see Table 2 for a summary of demographic information; see Gagne (2017) for more
detailed information about the homesigners and their linguistic and educational experi-
ences). The participants included eleven deaf homesigners (4 female, 7 male), aged 9 to
35 years at the time of testing. The homesigners had little to no formal education in written
or spoken Spanish or Lengua de Señas Nicaragüense (NSL). Homesigners were further
classified as either adult homesigners (4 participants, age 26 to 35) or child/adolescent
homesigners (7 participants, age 9 to 14).

Table 2. Demographic information.

N Age (Years) (Mean, SD) Gender (% Women)

Homesigners 11 19;1 (9.97) 36% (4)

Communication Partners 24 31;6 (17.1) 50% (12)

Hearing Non-Signers
related (4); unrelated (4) 8 31;0 (12.5) 50% (4)

All Participants 43 28;3 (15.4) 47% (20)

A second set of participants were the 24 communication partners of these deaf home-
signers (12 female, 12 male), who were aged 9 to 64 years at the time of testing. Communi-
cation partners (CPs) were defined as hearing family members and friends who had regular
contact with and communicated frequently with one of the homesigner participants. All of
the communication partners were native Spanish speakers who had no experience with
any sign language and who were familiar with the homesign system used in their family.

The third set of participants included 8 hearing non-signing adults (4 female, 4 male)
aged 20 to 52 at the time of testing. All of the hearing non-signing adults were native
Spanish speakers with no regular experience with any sign language or homesign system.

The participants were grouped into 9 homesigning families (each family had only
one homesigner), 1 hearing non-signing family made up of 4 members, and 1 group of 4
unrelated hearing non-signers. Note that the hearing non-signers who were from the same
family did not have a homesigner in their family; further, none of the unrelated hearing
non-signers had a homesigner in their families. Two homesigners who were in the original
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study did not have any communication partners to complete this task and therefore were
excluded from group analyses.

2.2. Materials and Procedure

Participants were shown a slideshow consisting of photographs of items and asked to
label them. Specifically, participants were shown a slide featuring three exemplars of the
same tool, such as a hammer, and then were asked to sign what it was. After the participant
had finished responding to the current image, the experimenter would move on to the next
slide. All data were collected between 2011 and 2012, and each session was videotaped.
All participants were tested individually and signed their responses to the experimenter in
order to avoid influencing the responses of other members of their family.

The stimuli presented were 27 images of different tools and instruments: 6 items of
clothing (pair of shoes, jacket, sock, hat, glove, pants), 8 grooming/cosmetic items (hair-
brush, nail file, mascara, comb, hairdryer, nail polish, toothbrush, lipstick), 3 utensils (fork,
spoon, knife), 9 handheld tools (scissors, broom, hammer, paintbrush, rake, screwdriver,
vacuum cleaner, handsaw, mop), and 1 other handheld item (cellphone). This set of stimuli
was also used in Padden et al. (2015). Every participant was shown the stimuli in the same
order via the slideshow.

2.3. Transcription and Response Types

The participants’ signs and gestures were transcribed using ELAN (Wittenburg et al.
2006), a program that facilitates the coding of simultaneous aspects of gesture and sign
language production that is aligned with the video content. Each sign was glossed and
coded for handshape representation type for both hands. The relevant handshape types
were Handling (Figure 1a), in which the handshape reflects how one would hold the tool,
and Object (Figure 1b), in which the handshape depicts the shape or form of the actual
tool itself. Other handshape representation types included Handling–Object-Simultaneous,
in which the participant simultaneously produces a Handling handshape with one hand
and an Object handshape with the other hand, and Handling–Object-Sequential, in which
the handshape sequentially transitions from one representation type to another, which we
collapsed into Handling+Object (Figure 1c). Signs marked as Other (i.e., not specifically in
reference to the tool or not iconic) were not included in the analysis.

For each item response, only one handshape type was annotated. If participants made
multiple iconic signs/gestures while labeling the item, the response selected for coding
was simplified to note just Handling or just Object if all of the signs fell under one type,
or Handling+Object if both types of signs were used. Therefore, each participant had a
maximum response of 27 handshapes, which we were then able to use to calculate the
percentage of iconic handshape types in order to determine preferences.

Finally, we describe the types of responses participants produced. Most people pro-
duced single gestures/signs, with the exception of adult homesigners who produced
multiple signs more often (Table 3). Although participants were shown all 27 items and
asked to label them, a few items were not familiar to the participants (e.g., vacuum cleaner)
and they did not produce a response to them. Factoring in all of the participants, the
total expected number of responses was 1161. However, we only included a total of 1035
responses, because not every participant produced a response for every item (e.g., some
participants did not recognize the vacuum cleaner) or did not produce a relevant iconic
response (e.g., the response was a pointing gesture).
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(a)  (b)  

(c)    

Figure 1. Examples for responses of iconic handshape types: (a) Handling [mop], (b) Object [hand
saw], and (c) Handling+Object [rake]. See supplementary materials to view video clips of responses.

Table 3. Percentage of responses that were a single sign/gesture versus multiple signs/gestures for
each group. Most common response type for each group is bolded.

Responses Consisting of
Single Gesture/Sign

(Mean, SD)

Responses Containing
Multiple Gestures/Signs

(Mean, SD)

Adult Homesigners 32% (0.34) 68% (0.34)

Child/Adolescent Homesigners 92% (0.05) 8% (0.05)

Communication Partners 80% (0.26) 20% (0.26)

Hearing Non-Signers 93% (0.14) 7% (0.14)

3. Results

3.1. Study 1: Participant Characteristics
3.1.1. Do Homesigners and Communication Partners Tend to Express Iconicity by Using a
Handling Handshape or an Object Handshape?

First, we want to clarify that we did not expect to see a strong overall preference
for one iconic handshape type over the other, because many other features outside of the
participant can influence preferences, primarily item characteristics, which we address in
Study 2. While we do report overall preferences (i.e., the proportion of Handling, Object and
combined Handling+Object responses across all items for each participant), it is important
to keep in mind that features of specific items may also influence handshape preferences
and are not captured by looking at overall preference.

There appears to be no universal preference across types of participants (e.g., homesign-
ers or their communication partners) or across participant groups for one of the handshape
types. Indeed, individuals varied greatly in whether they showed a preference, as well as
which handshape type they preferred when they demonstrated a preference. We proceeded

164



Languages 2022, 7, 156

to undertake more detailed analyses of potential patterns within participant groups. Of
the 11 homesigners, 5 showed a Handling preference, 4 of which were child/adolescent
homesigners, as determined by binomial distribution tests (Table 4). In order to carry out
the binomial distribution tests, we only compared two categories: Handling vs. Object;
on trials in which a participant used a combined Handling+Object form, the response
was counted as half a case of Handling and half a case of Object. For example, for a
participant who produced 12 Handling handshapes, 7 Object handshapes, and 8 combined
Handling+Object forms, their responses were simplified as 16 cases of Handling and 11
cases of Object handshape in the binomial test. Of the 24 communication partners, 5
showed a reliable Handling preference, and 2 showed a reliable Object preference. Of the 8
hearing non-signing adults, 1 showed a reliable Handling preference. Overall, the majority
of participants did not show a handshape preference. Of the participants who did show a
preference, a majority had a preference for Handling handshapes.

Table 4. Mean iconic handshape preferences of child/adolescent and adult homesigners, communi-
cation partners (CPs) and hearing non-signers (related and unrelated). H+O stands for combined
Handling+Object handshape. See Appendix A for individual and group preferences.

Participant Type Handling Object H+O

Child Homesigners 67% 29% 4%

CPs of Child Homesigners 53% 43% 4%

Adult Homesigners 47% 26% 27%

CPs of Adult Homesigners 56% 34% 11%

Hearing Family 51% 42% 8%

Hearing Unrelated 54% 37% 9%

3.1.2. Do Members of Families with Homesigners Share This Preference with Each Other?

Next, we looked at group preferences to assess how communicative familiarity and
using a homesign system with others might influence handshape preferences. With regard
to the homesigning families, 3 families showed a Handling preference, and the other 6
families showed no clear preference (see Appendix A). Additionally, neither of the groups
of hearing people who had no regular communication with a homesigning family member
(i.e., the all-hearing family and the group of unrelated hearing people) showed a clear
preference. Note that, of the homesigning families that showed an overall Handling
preference, two were families with child or adolescent homesigners, and one was a family
with an adult homesigner.

We also examined the conventionality of iconic handshape preferences; instead of
looking specifically at handshape type, we calculated the likelihood of participants within
a group producing the same handshape type, at the item level, regardless of whether
the handshape was Handling or Object. In order to calculate the conventionalization for
each group, we compared each family member’s responses to each other in a pairwise
fashion. For each item, when two family members produced the same handshape type
(e.g., both used Handling), the pair was assigned 1 point. If they produced different
responses (e.g., one used Handling and one used Object), they were assigned 0 points. If
one family member used a combination form (e.g., one used Handling+Object, while one
just used Handling), they were assigned 0.5 points. For each family member pair, point
values were totaled, and the percentage of similar response types was calculated. Once the
similarity percentages were calculated for each pair of participants in each family group,
the percentages were averaged for the entire group. For example, in Adult Homesigner 4’s
family, the homesigner and brother produced the same handshape type on 60% of items,
the homesigner and mother produced the same handshape type for 63% of items, and the
brother and mother produced the same handshape type on 56% of items, leading to an
average of 60% conventionalization for the family. In other words, the members of Adult
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Homesigner 4’s family shared handshape preferences with one another, on average, 60%
of the time. Overall, the conventionalization of iconic handshape type (i.e., Handling or
Object) ranged from 48% to 71% across the groups (Table 5). Members of adult homesign
families (n1 = 4) were significantly more conventionalized than child/adolescent homesign
families (n2 = 5) (U = 1, p < 0.05, Mann–Whitney U test for small Ns).

Table 5. Average conventionalization of all family members for each group.

Group
Conventionalization

(Mean, SD)

Child Homesigner 1 61% (0.12)

Child Homesigner 2 71% (0.10)

Child Homesigner 3 54% (0.14)

Child Homesigner 5 48% (0.15)

Child Homesigner 6 65% (0)

Adult Homesigner 1 70% (0.10)

Adult Homesigner 2 66% (0.03)

Adult Homesigner 3 69% (0.11)

Adult Homesigner 4 60% (0.40)

Hearing Related 59% (0.08)

Hearing Unrelated 70% (0.17)

3.1.3. Does a Participant’s Age at the Time of Test, Age at Which They Begin Using a
Homesign System, or the Number of Years They Have Used the System Affect Handshape
Type and Conventionalization?

We assessed the relationships between the communication partners’ conventionaliza-
tion and (i) age at time of testing, (ii) years of experience with a homesign system, and (iii)
age of first exposure to a homesign system. We used age two years as the “starting point”
for homesign systems and based our calculations of age of exposure to the homesign system
and years of experience with a homesign system on that value (see Carrigan and Coppola
2017). For the homesigners, years of experience using a homesign system corresponded to
their age minus 2 years; for family members, years of experience using a homesign system
corresponded to the family member’s age, minus the homesigner’s age, minus 2 years (the
initial years of homesign development). Similarly, the variable of age of exposure to the
homesign system also took this two-year period of initial, early homesign development
into account. For example, the mother of a homesigner (aged 26) who was 54 at the time of
testing would have been exposed to the homesign system at age 30 (i.e., (54 − 26) + 2 = 30).
Younger siblings were assigned a value for age of exposure corresponding to their age
(assuming they were born two or more years after the homesigner). Note that the age of
the homesigner at the time of testing is a good approximation of how long the family has
been co-constructing and using the homesign system.

We found moderate inverse correlations between conventionalization and age at the
time of testing (rs = −0.49, p < 0.05, Spearman’s rho) and between conventionalization
and years of experience using a homesign system (rs = −0.42, p < 0.05). That is, higher
conventionalization was associated with being younger when tested and with fewer years
of experience using a homesign system. A weak inverse correlation was found between
conventionalization and age of first exposure (rs = −0.22, p > 0.05), showing that higher
conventionalization was somewhat associated with being exposed to a homesign system
from a young age. While these findings do not necessarily contradict one another, they do
raise some questions which are considered in the discussion section. Linear regressions
revealed that the communication partners’ age at testing (t = −2.51, p < 0.05; F(1, 22) = 6.35,
p < 0.05, R2 = 0.22) and their years of experience interacting with a homesigner (t = −2.33,
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p < 0.05; F(1, 22) = 5.41, p < 0.05, R2 = 0.20) each significantly predicted conventional-
ization. The communication partners’ age of first exposure to homesign did not predict
conventionalization.

We also found differences across participants in how they used both Handling+Object
handshapes within a single response. Adult homesigners produced this Handling+Object
response type more often (M = 27% of items, SD = 0.18) compared to child homesigners
(M = 6%, SD = 0.02), communication partners (M = 7%, SD = 0.09), and hearing non-signers
(M = 8%, SD = 0.08).

3.2. Study 2: Item Characteristics

We now turn to the item analysis, to determine which individual objects and which
semantic classes of object (clothing, grooming/cosmetic items, utensils, and handheld tools)
exhibited a greater degree of conventionalization.

3.2.1. Do Some Stimulus Items Elicit Higher Conventionality in Iconic Handshape
Preferences?

In order to examine item-specific biases, we conducted binomial distribution tests and
found that many of the responses elicited by certain items were not at chance (50%) and,
in fact, were biased towards one or the other iconic handshape class. Of the items not at
chance, more items were more likely to have a Handling preference than Object (Table 6),
and tools were more likely to exhibit a higher degree of conventionalization. None of the
items at chance were classified as traditional tools.

Table 6. Binomial tests revealed that overall, 12 items were more likely to elicit a Handling handshape
and 4 items were more likely to elicit Object handshapes, while 11 items were statistically at chance.

Handling Bias (12) Object Bias (4) Dependent on Chance (11)

Pants Scissors Nail File
Hammer Knife Cell Phone

Spoon Handsaw Hat
Sock Paintbrush Jacket
Mop Mascara

Broom Nail Polish
Hairbrush Toothbrush

Screwdriver Lipstick
Vacuum Cleaner Rake

Hair Dryer Glove
Fork Shoe

Comb

3.2.2. Which Factors Are or Are Not Associated with Greater Conventionality?

The participant families’ degree of conventionalization varies; however, certain items
may lend themselves to being consistently gestured or signed with one type of iconic
handshape over the other. Participants converged on a handshape type for 22 of 27 items;
that is, over 50% of the group members used the same handshape type. Traditional tools
all had higher conventionalization (all >70%), while makeup items all showed lower
conventionalization (Figure 2). As expected, the items that have higher conventionalization
are also the items that are more likely to have a handshape bias.

We also considered lexical frequency as a possible motivation for conventionalization.
Because we did not have homesign frequency counts, we used ASL, English, and Spanish
word frequencies as proxies. We obtained measures of ASL sign frequency, English word
frequency, and Spanish word frequency from Corpus del Español (Davies 2015). While
ASL, English, and Spanish word frequencies were all moderately to strongly correlated
with each other, none of the word frequency measures were correlated with the degree of
conventionalization observed for a particular item. While these functional/semantic group-
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ings did reveal some trends toward greater (e.g., traditional tools) or lesser (e.g., makeup
items) conventionalization, they were fairly weak and do not seem to be explanatory.

Figure 2. Items ordered by overall conventionality of handshape type across groups. Each category
of object is shown in a different color. Dots represent the percentage of participants who used the
most common handshape type for each item (Handling or Object). Lines represent standard error.

4. Discussion

In this paper, we used the phenomenon of iconic handshape contrasts (Handling vs.
Object), a distinction used grammatically by many sign languages around the world, as
a lens through which to examine the development of conventionalization in emerging
sign languages. Specifically, we examined iconic handshape preferences in deaf home-
signers and their hearing communication partners when naming objects used as tools
(see Table 7 for a summary). Study 1 revealed that participant characteristics influence
preference for handshape type. Among families with homesigners, we detected no uni-
versal handshape preference in either the homesigners or the communication partners,
though several participants (many of them gesturers) tended to use more Handling forms.
Within families with homesigners, we also observed variable levels of shared preferences
for handshape type and the degree of conventionalization for handshape type. Among
homesigners’ families, time using the homesign system seems to be important, because
adult homesigners’ families demonstrated a higher degree of conventionalization than
child homesigners’ families. Study 2 found that traditional tools (e.g., scissors, hammer)
tended towards higher conventionality than other items that were not traditional tools (e.g.,
mascara, hat). Proxy measures of lexical frequency did not show any correlation with the
degree of conventionalization.

168



Languages 2022, 7, 156

Table 7. Results summary.

Type of
Specific Bias

Possible Sources of
Handshape Preference

What We Found

Participant
(Study 1)

Using a Homesign System
with Others

Homesigning families varied just as
much as the hearing family

Communicative Familiarity
with Others

Families varied just as much as the
unrelated group of hearing people

Relationship to Homesign
System

No differences found between
homesigners, CPs, and non-signers

Age

Chronological age and years of
experience predicted conventionalization;

adult homesigners produced more
Handling+Object responses

Item
(Study 2)

Lexical Frequency Proxy measures not related to
conventionalization

Type of Instrument
Traditional tools often more highly
conventionalized than other items

(e.g., makeup)

These findings suggest that there is no universal handshape preference among the dif-
ferent participant groups when naming tools, and that similarity of handshape type varies
even within families. Both individuals and groups varied in terms of iconic handshape
preference. The fact that a family did or did not have a homesigner or, taken as an isolated
factor, communicative familiarity (i.e., families versus unrelated group of people), does
not promote similarity or conventionalization of iconic handshape type; however, there is
evidence that, among families with a homesigner, the longer the family uses the system,
the more conventionalized it becomes (adult homesign families are more conventionalized
than child homesign families). It may be that individual preference initially drives this type
of iconic handshape preference.

4.1. Variation in Iconic Handshape Preference and Conventionalization

While more individuals (i.e., homesigners, communication partners, and hearing non-
signing adults) produced more Handling than Object handshapes in their responses, as a
group, fewer than half showed an overall Handling preference. In other words, while 25 of
the 43 participants (58%) showed an individual Handling preference, only 4 of the 11 groups
(36%) showed a clear overall Handling preference. The fact that a majority of the data
points were from communication partners (i.e., gesturers) and that responses were overall
more likely to use Handling handshapes aligns with the finding that generally gesturers,
compared to signers, prefer Handling handshapes when labeling tools (Padden et al. 2015).
The next step will be to see whether homesigners (particularly adult homesigners) and
communication partners use the same specific handshapes, instead of merely the same type
of handshape iconicity. In line with existing research, homesigners’ responses exhibit more
finger and joint complexity than the responses of hearing non-signers (Brentari et al. 2012;
Coppola and Brentari 2014), but explicit comparisons of homesigners with communication
partners have yet to be completed.

The fact that conventionalization varied greatly among homesigning families, ranging
from 48% to 71% conventionalization, suggests that this phenomenon of patterned iconicity
may emerge later. This is supported by evidence that families with adult homesigners were
overall more highly conventionalized than families with child/adolescent homesigners. In
groups where this was not the case, such as the family of child homesigner 2 and the group
of unrelated hearing people (both of whom had some of highest conventionalization rates),
something else might be influencing handshape conventionalization. We included the hear-
ing non-signing family and the group of unrelated hearing non-signers in order to pull apart
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the influence of having a homesigner in a family versus generally interacting within a fam-
ily; however, it was somewhat surprising that the unrelated hearing non-signers displayed
such high conventionalization. Note that our measure of conventionalization does not take
into account the complexity of the handshapes produced. Thus, the hearing people in our
study may be producing the most straightforward and least complex handshape forms.
In their context as hearing people who do not regularly communicate with a deaf person,
they are not burdened with additional iconicity demands (e.g., using patterned iconicity
systematically) and may therefore consider fewer, less complex handshape options. Since
hearing non-signing gesturers already tend to both produce less finger and joint complexity
than homesigners (Brentari et al. 2012; Coppola and Brentari 2014) and prefer Handling
handshapes (Padden et al. 2015), this may partly be responsible for the convergence. In
other words, the Handling handshape preference may also be generated independently in
each individual rather than due to convergence in a group. In addition, it follows that they
would exhibit restricted options for types of handshapes, and their productions, therefore,
may appear more conventionalized, even if little actual conventionalization has occurred
with the apparent similarity merely reflecting similar strategies. In other words, although
the unrelated hearing non-signers may appear to be highly conventionalized, they are
likely using the simplest forms at their disposal and, given their limited handshape options,
just happen to be using the same simple handshape types.

This line of reasoning may also explain the finding that the less experience a communi-
cation partner has with a homesign system, the more conventionalized they are; essentially,
these communication partners may be using the most straightforward or simplest approach
without much true conventionalization happening (e.g., everyone converging on a shared
complex handshape versus each person producing the simplest responses, which coinci-
dentally happen to be similar). Previous work by Singleton et al. (1993) comparing the
productions of the homesigner called David with those of his hearing sister showed that
her gestures more closely resembled those of non-signers rather than those of her home-
signing brother. Frequent and prolonged interaction between communication partners
and homesigners does not appear to be enough to conventionalize gestures in a homesign
system. As David was documented correcting his sister’s gesture forms, so has Coppola
observed adult homesigners correcting their family members, providing similar evidence
of standards of form in homesign systems that communication partners do not always
pick up on. The relationship between age and experience (discussed more below) could
perhaps be explained by the association of younger age and simpler forms, and less to do
with practice using the system. Uniformity due to simple forms may be masquerading as
conventionalization.

4.2. Age and Experience as Factors in Conventionalization

We noticed some trends related to the age of the homesigner, mainly that, overall, adult
homesigners used the combined Handling+Object form more than child homesigners, and
that families with adult homesigners were significantly more conventionalized than families
with child/adolescent homesigners. This tendency for a combined Handling+Object
form to be produced by adult but not child homesigners is related to the finding that
adult homesigners more often produced multiple signs or gesturers for single responses
compared to child/adolescent homesigners, who typically produced just one sign or
gesture per response. While the Handling+Object form clearly made up a portion of
the adult homesigners’ multiple signs/gestures per response, adult homesigners also
tended to produce multiple of the same type of handshape in a single response, which
child homesigners did not do frequently. Adult homesigners’ more common use of a
combined Handling+Object form has also been observed in independent groups of adult
Nicaraguan signers and child homesigners in Nicaragua. Martin et al. (Forthcoming)
found that 10 out of the 11 signing Nicaraguan adults in their study produced a combined
Handling+Object form at a similar level to that of the adult homesigners in our study, but
it was not robust in the responses produced by child homesigners or hearing gesturers.
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This suggests that this combined form, which is present in adult homesigners and persists
among Nicaraguan signers from the second and third cohorts (that is, among signers
who entered the community after 1983), albeit at low levels, requires maturational time to
develop and is not a response to a communicative context experienced by homesigners in
which they are concerned about not being understood.

We also would like to note that we specifically refer to this response type as a combined
form, not a compound form, because we did not rigorously assess each response to deter-
mine if they were true compound signs. Published criteria for identifying compound signs
are limited, and the classification is commonly determined by intuition or judgments (i.e.,
Meir et al. 2010) or by comparing two-sign combinations in which the first stem is reduced
to stand-alone versions of the same signs (Liddell and Johnson 1986). Note that existing
criteria are difficult to implement in emerging languages, especially homesign systems, in
which the forms themselves may be in flux. Further, traditional acceptability judgments
and intuitions are difficult (though not impossible) to elicit from homesigners. In addition,
the data collected in this sample did not allow the opportunity to compare single signs
and two-sign combinations. Since this combined category included both simultaneous
and sequential Handling+Object forms, we decided to refer to them as combined forms
rather than teasing out which could be compounds and which were not. In some instances,
participants produced a “sandwich form” such as Handling, Object, then Handling again.
For example, Adult Homesigner 1 produced a Handling+Object + Handling form when
labeling the rake. This strategy has the advantage of making it clear that this is the name of
the item, not describing the action carried out by the item. These combined forms tend to
be produced very quickly, with little to no pause between the signs. While this category
of signs may be a candidate for compound forms, that analysis is outside of the scope of
this paper.

Another age-related trend was that, among the families that showed a general prefer-
ence for producing Handling handshapes, most were families with child homesigners. We
did observe a preference for Handling handshapes among the communication partners
of one of the adult homesigners; this family had the greatest number of communication
partners (5, as opposed to 2 to 3 communication partners like the other adult homesigners).
As hearing gesturers, who tend to produce more Handling responses, these communication
partners drive up the mean of the overall use of Handling handshapes within the family.
Might regular interactions with communication partners influence homesigners to be less
consistent with their handshape preferences? Goldin-Meadow et al. (2015) found that
homesigners’ first inclination, before elaborating more extensively for their hearing com-
munication partner, was to produce a pattern comparable to the pattern produced by ASL
and NSL signers (i.e., more consistent). However, communicating with hearing partners,
who sometimes struggle to comprehend homesigners’ productions (as demonstrated in
Carrigan and Coppola 2017), may make homesigners’ systems appear less structured. This
finding might provide an alternate explanation to the phenomenon of adult homesigners
using the combined Handling+Object form more often than child homesigners; perhaps
they are used to having to elaborate on initial signs when communicating with hearing
partners, therefore they may be inclined to use a combined Handling+Object form in order
to be more clear and to avoid having to repeat or elaborate. However, this explanation does
not account for the persistence of this combined form among NSL signers over 30 years
after the emergence of the community. Clearly, more research is warranted.

Homesign systems have the potential to conventionalize, albeit more slowly than a
shared sign language used by a deaf community, since each system is only used primarily
by a single homesigner (Richie et al. 2014). We found that participants’ age at time of
testing and their years of experience using a homesign system were negatively correlated
with conventionalization. The younger a communication partner was and the fewer
years they spent using a homesign system, the higher the degree of conventionalization.
Given Goldin-Meadow et al. (2015) findings that homesigners’ subsequent responses
are much more variable than their first responses, it is possible that interacting with
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communication partners, who are not using the homesign system as their primary system,
may hinder or even deconventionalize certain homesign patterns. It is also possible that,
among a relatively small number of family members who interact regularly and whose
communication is embedded with specific contexts, the lack of a conventionalized form is
less of an issue. Future research should investigate how age and amount of time a person
has been using a system influence conventionalization in homesign systems, in addition to
other factors such as communicative closeness and the amount of time that communication
partners actually spend interacting with a homesigner.

4.3. Item-Specific Biases and Proxy Measures

Although conventionalization varied within and across family groups, we did find that
certain types of items were, overall, more highly conventionalized than others. Specifically,
tools (e.g., scissors, hammer) had higher conventionalization than makeup (e.g., mascara,
lipstick) or items of clothing. Similar findings of tools having higher convergence than
other categories of items such as animals or food for homesigners from Nebaj, Guatemala,
have also been reported (Horton 2018). This observation led us to consider word or gesture
frequency; since not everyone uses or converses about makeup, perhaps that is why makeup
items had generally lower conventionalization than more widely used items (e.g., scissors,
spoons, socks). Unfortunately, it was not feasible to obtain a homesign frequency measure
for each item for each family, so we used word frequency measures from ASL, English,
and Spanish (all of which were correlated with each other) as a proxy for the frequency
of use of such items in homesign systems. We found that conventionalization was not
correlated with any measure of word frequency (or ASL iconicity); however, this does not
necessarily mean word usage is not at all related to homesign conventionalization. Instead,
it is possible that none of the proxy measures used here are actually representative of the
frequency of such items in homesign systems. In order to truly understand the relationship
between conventionalization and frequency, future studies should obtain iconicity ratings
and a measure of homesign frequency from those using the homesign system and directly
compare the conventionalization and usage in the system.

4.4. More Questions and Future Directions

In future work, we will study whether homesigners and communication partners use
the same specific handshapes, in addition to the same type of handshape iconicity (i.e.,
Handling or Object). This would suggest that there is something shared among homesigners
and communication partners that is at the level of phonetic form. Previous research
(Brentari et al. 2012) showed that homesigners’ responses show higher selected finger
complexity than gesturers’ responses; however, communication partners’ productions have
not been analyzed. We do not yet know if the productions of communication partners
align more with the complexity levels of homesigners or with those of gesturers. Very
preliminary analyses of the current data suggest that families that share a general iconic
handshape type do not always produce the same specific handshape, for example, in
response to the stimulus item eliciting ‘saw’, family members may all produce different
versions of an Object handshape (e.g., B-handshape, H-handshape, or 1-handshape which
all resemble a saw). To illustrate, Adult Homesigner 1 and his brother used the same
general handshape type (i.e., Handling, Object, Handling+Object) for 19 items but only
used the exact same specific handshape for 7 of those items (37%). In contrast, two
unrelated hearing non-signers also used the same iconic handshape type for 19 items but
used the same exact handshape for 12 of those items (63%). Further analysis will investigate
whether the reported conventionalization of iconic handshape preferences is related to the
conventionalization of specific handshapes.
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Another question for future work is: Do conventionalization and similar handshape
preferences actually improve comprehension between homesigners and communication
partners? Previous research suggests that communication partners are not very good at
comprehending homesign utterances that are shown to them without any context. Younger
family members (e.g., siblings, especially younger ones) scored better on comprehension
than older family members (e.g., parents). Deaf native ASL signers, who were not familiar
with the homesign systems but did have lifelong experience perceiving and communicating
in the visual modality, were actually the best at comprehending the homesign descriptions
(Carrigan and Coppola 2017). Perhaps using similar handshape patterns could facilitate
homesign comprehension and should be investigated further. It would also be useful to see
how consistent personal handshape preferences are by gathering longitudinal data using
these stimuli.

5. Conclusions

Investigating Handling–Object handshape contrasts and conventionalization in home-
signers, hearing communication partners, and hearing non-signing adults has offered some
insight into how this type of patterned iconicity develops. While there was a great deal of
variation in handshape type preference, overall, gesturers tended to use more Handling
forms. Age was the most influential participant characteristic, as the age of the homesigner
and communication partner as well as the communication partners’ years of experience
using the homesign system were significant factors related to conventionalization. Al-
though proxy measures of lexical frequency did not appear to be related to the degree of
conventionalization, the instrument type did seem to make a difference to conventional-
ization. While families with adult homesigners were more conventionalized compared to
families with child/adolescent homesigners, they still did not achieve anything close to
full conventionalization. Compared to the trajectories in emerging sign languages, these
handshape preferences and conventionalization do not seem to reliably appear within two
to three decades of use in a family unit consisting of a single homesigner among hearing
family members, when only the one deaf person uses the system as a primary system.
Looking at the transition from homesign to Nicaraguan Sign Language will also shed light
on the role of community participation in the development of iconic handshape preferences.
Future research should aim to investigate how individual biases, item-specific biases, and
shared/limited usage of a communication system influence these outcomes, both at the
level of handshape class and at the level of specific handshape.
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Appendix A

Iconic handshape preferences of child/adolescent and adult homesigners (HS), com-
munication partners (CPs), and hearing non-signers (related and unrelated). Includes
individual and group preferences. Family groups are ordered by the homesigner’s age at
time of testing; the groups of hearing participants are at the end and are also ordered by
participant age. Participant preferences that were significantly above chance have an aster-
isk. Means for each type of participant are also included. (Note: Adult Homesigner 3 has
been referred to in previous research as Adult Homesigner 5; similarly, Adult Homesigner
4 has been referred to previously as Adult Homesigner 3.)

Group
Age

(Years)

Handling

Responses

Object

Responses

Handling+Object

Responses

Child HS 1 9 82% * 14% 5%
Sister 14 67% 33% 0%

Mother 26 36% 60% 4%
Grandmother 50 54% 46% 0%

Mean 64% 28% 8%

Child HS 2 12 64% 28% 8%
Father 31 75% * 13% 13%
Mother 31 52% 44% 4%

Mean 64% 28% 8%

Child HS 3 12 36% 59% 5%
Brother 9 6% 89% * 6%
Friend 12 74% 26% 0%
Father 37 61% 35% 4%

Mean 47% 50% 3%
Child HS 4 12 76% * 24% 0%
Child HS 5 13 80% * 13% 7%

Brother 13 55% 45% 0%
Mother 33 17% 83% * 0%
Father 52 63% 31% 6%

Mean 52% 45% 3%

Child HS 6 13 81% * 15% 4%
Brother 14 75% * 10% 15%

Mean 78% 13% 9%

Child HS 7 14 53% 47% 0%
Overall mean, Child HS 67% 29% 4%

Overall mean, CPs of Child HS 53% 43% 4%
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Group
Age

(Years)

Handling

Responses

Object

Responses

Handling+Object

Responses

Adult HS 1 26 69% * 23% 8%
Niece 9 77% * 23% 0%

Girlfriend 19 62% 35% 4%
Brother 28 73% * 23% 4%
Mother 54 58% 35% 8%
Father 64 50% 42% 8%

Mean 64% 29% 7%
Adult HS 2 30 36% 40% 24%

Sister 23 73% * 19% 8%
Brother 25 38% 29% 33%
Mother 46 38% 38% 23%

Mean 47% 32% 22%
Adult HS 3 34 56% 20% 24%

Brother 19 48% 44% 8%
Sister 29 59% 41% 0%

Mean 54% 35% 11%
Adult HS 4 35 26% 22% 52%

Brother 44 64% 28% 8%
Mother 61 27% 50% 23%

Mean 38% 33% 28%
Overall mean, Adult HS 47% 26% 27%

Overall mean, CPs of Adult HS 56% 34% 11%

Group
Age

(Years)

Handling

Responses

Object

Responses

Handling+Object

Responses

Hearing Related 1 23 36% 60% 4%
Hearing Related 2 26 62% 35% 4%
Hearing Related 3 48 31% 54% 15%
Hearing Related 4 52 74% * 19% 7%

Mean 51% 42% 8%

Hearing Unrelated 1 20 56% 32% 12%
Hearing Unrelated 2 22 56% 20% 24%
Hearing Unrelated 3 23 65% 35% 0%
Hearing Unrelated 4 34 38% 63% 0%

Mean 54% 37% 9%
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Abstract: Although classifier constructions generally aim for highly iconic depictions, like any other
part of language they may be constrained by phonology. We compare utterances containing motion
events between signers of Cena, an emerging rural sign language in Brazil, and Libras, the national
sign language of Brazil, to investigate whether a difference in time-depth—a relevant factor in
phonological reorganisation—influences trade-offs involving iconicity. First, we find that contrary
to what may be expected, given that emerging sign languages exhibit great variation and favour
highly iconic prototypes, Cena signers exhibit neither greater variation nor the use of more complex
handshapes in classifier constructions. We also report a divergence from findings on Nicaraguan
Sign Language (NSL) in how signers encode movement in a young language, showing that Cena
signers tend to encode manner and path simultaneously, unlike NSL signers of comparable cohorts.
Cena signers therefore pattern more like non-signing gesturers and signers of urban sign languages,
including the Libras signers in our study. The study contributes an addition to the as-yet limited
investigations into classifiers in emerging sign languages, demonstrating how different aspects of
linguistic organisation, including phonology, can interact with classifier form.

Keywords: sign language; phonology; iconicity; classifiers; language change

1. Introduction

Classifiers present a ubiquitous, rich, and productive morphological category of
structures within sign languages. Despite the myriad ways in which they exploit iconic
properties of the referent they depict, similar to sublexical units of a language, their features
may also be constrained by phonology. As phonological reorganisation takes place over
time (Frishberg 1975; Brentari et al. 2012; Senghas et al. 2004), our study compares results
from the same production task between signers of Cena, an emerging sign language of
north-eastern Brazil in its third generation, and Libras, the national sign language of
Brazil, to determine how handshape complexity and variation fare in two languages of
different ages and sociolinguistic profiles. We aim to investigate the question of whether
in a language of relative youth, we find more complex and varied classifier handshapes
given that classifiers are likely unconventionalised, thus putting a greater burden on
recoverability through strategies such as iconic depiction. We also explore how signers
choose to encode manner and path in motion events. Considering existing findings from
signers of Nicaraguan Sign Language (NSL) illustrating that later-cohort signers show a
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greater preference for encoding manner and path sequentially relative to earlier-cohort
signers, we are interested in whether this departure from iconic depiction represents a
developmental stage of emerging sign languages generally, or whether it may be specific to
the conditions under which NSL emerged.

In Section 1, we provide background on classifiers in sign languages, providing a
brief summary of common categorisations of classifier types. The section also details
how the phonological features of classifier complexity may be reorganised in predictable
ways over time and provides a model of quantifying complexity based on the prosodic
model (Brentari 1998). Finally, Section 1 contextualises both languages in the study and the
cultural contexts in which they are used. Section 2 details the Haifa Clips communicative
production task, developed for Sandler et al. (2005), in which signers describe basic motion
events to another native signer who must correctly identify the events, and our subsequent
analysis methods. Section 3 provides results, finding that, overall, Cena signers do not
appear to make as much use of more complex handshapes as we may have expected given
young sign languages’ propensity for iconic depiction (Sandler et al. 2011; Hou 2016), and
although we do find more handshape variants in one type of classifier in Cena, these may
be accounted for by assimilation. Our results also show how in their encoding of movement,
both Libras and Cena signers pattern more like gesturers, early-cohort NSL signers, and
signers of urban sign languages. Section 4 presents discussion of the findings. We consider
and further break down results in terms of complexity and variation in this section, before
discussing our conclusions in Section 5.

1.1. Classifiers in Sign Languages
1.1.1. An Overview

Classifiers are handshapes that denote a broad class of referents such as vehicles,
people, or round objects within a given sign language. In this way, they function similarly
to those of spoken languages, although in the interests of space we will not include a
detailed comparison here1. Handshape is usually described as one of the sub-lexical build-
ing blocks of signs that combines with location and movement to form meaningful signs,
much in the same way meaningless sounds combine to form words in spoken language.
However, handshapes as they exist in classifiers are morphemic; simply put, they are mean-
ingful. Classifiers may be combined with particular movement or location specifications
to depict verb events, forming what we will call classifier constructions, although labels in
the literature vary (c.f. Engberg-Pedersen 2010 for classifier signs; Cormier et al. 2012 for
depicting constructions) depending on which model of proposed classifier representation
and structure one may subscribe to. Examples of classifier constructions from British Sign
Language (BSL) (Sutton-Spence and Woll 1999) and Hong Kong Sign Language (HKSL)
(Tang and Yang 2007) are shown in Figures 1 and 2. In Figure 1, the signer first produces
the lexical sign CAT in the image on the left, and on the right depicts an action performed
by the referent with a BSL animal classifier and a motion verb. The construction in Figure 2
combines a vehicle classifier with a verb of motion producing a vehicle arrives. Both clas-
sifiers pick out some visual characteristic of the referent—the vehicle classifier depicts
the overall shape, whereas the animal classifier highlights the salient property of its legs.
This exemplifies what is known as iconicity, which features heavily in classifiers—some
motivated relationship between form and meaning.
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Figure 1. An animal classifier used in a classifier construction ‘a cat sits’ in BSL. Reprinted with
permission from Sutton-Spence and Woll. Cambridge University Press 1999.

Figure 2. A vehicle classifier used in a classifier construction in HKSL. Reprinted with permission
from Tang and Yang. 2007 Elsevier.

Classifiers vary in the properties of their referents they pick out and how they do
so. In his early analysis of American Sign Language (ASL) classifiers, Supalla (1982, 1986)
proposed five types: (i) size and shape specifiers (hereby SaSSes), which denote a referent
by depicting its size or physical form; the hands may statically show the outer edges of the
object to show its height or width (such as the thickness of a book), or they may trace its
shape (such as the outline of a Christmas tree); (ii) semantic classifiers, depicting a general
semantic class of objects such as an animal in Figure 1 or vehicle in Figure 2, but may be
manipulated to show additional or specific details; Supalla (1986) gives the example of a
tree classifier—a signer is free to modify this broad semantic category classifier to show
the type of tree, be it a palm or weeping willow; (iii) body classifiers, which use the body
of the signer to denote the whole body of an animate referent; (iv) body part classifiers
in which parts of the body represent themselves; and (v) instrument classifiers, indirectly
denoting a referent through depicting its handling or manipulation. In the manipulation of
the referent object, the hands can represent themselves, or a tool being manipulated (one
may think of a flat hand moved in a sawing motion to represent a knife).

Since Supalla’s work, many other categories have been proposed for ASL and other
languages, and terminology varies (see Tang et al. 2021 for a recent overview). Studies also
vary in the number of proposed sub-types of classifiers, but the same two main types of
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classifiers persist throughout much of the literature even when additional categories are
also proposed:

1. Whole entity classifiers, in which the hand or hands directly represent a whole object.
They denote a general class of objects (e.g., people, vehicles, four-legged animals)
using some aspect of their form, though their iconicity can vary in its transparency.
Some consider this category to include SaSSes (e.g., Zwitserlood 2012), while others
do not (Morgan and Woll 2007).

2. Handling classifiers, which denote an object through depicting the handling or ma-
nipulation of the object in question, e.g., holding a mobile phone, or turning a key.
These often still provide some information about the size and/or form of the object,
although indirectly.

Classifiers are often discussed as a freer class of items in a sign language relative to
lexical signs, in that some (not all) featural specifications of the same classifier may vary
across usages based on the semantic properties of the specific referent. The movement
features for an entity classifier within a classifier construction depicting a person walking
may depend on their style or speed of walking, just as the type of tree depicted may
determine specifics of the chosen handshape. However, whilst a signer has relatively more
articulatory choices at their behest when using classifiers, it is not completely unconstrained.
They must become conventionalised within a given language. Classifiers for the same group
of referents vary crosslinguistically and are not always transparent despite their tendency
to take advantage of iconic relations—compare the BSL vehicle classifier handshape]2 to

that of ASL .
This crosslinguistic variation might in part be due to the iconic capacity of handshape

being more varied than that of movement and location. There are often many aspects of an
entity available for iconic depiction, and choices are influenced by various factors including
conceptual salience (Tkachman et al. 2020), i.e., which visual aspect of the referent may be
most salient such as the beak of a chicken as opposed to its feet. The choices for movement
and location are not so broad, if one wants to depict iconically. In reality, referents are only
‘specified’ (to use a phonological metaphor) for one location at any given time, relative to
other potential referents. The same may be said about orientation, and to a lesser extent,
movement3. It cannot be said that an entity is specified only for one shape, however. A
human being or a car could be deconstructed into many shapes, including but not limited
to their overall shape. The overall shape of a referent is merely one representational choice
available out of many in constructing an entity classifier. This variety of choice can be
observed in experimental contexts. Schembri et al. (2005) found that when depicting the
same referents, the handshapes of classifiers used by signers of unrelated sign languages
varied much more than their movement or location specifications. In short, handshapes
for the same referent vary widely between languages. We turn next to what may influence
system-wide choices in handshape in languages, particularly those of different ages and
stages of conventionalisation.

1.1.2. The Phonology of Classifiers

Such variety of possibility in classifier handshape may serve as one motivation to stray
further away from iconicity. As users of any communicative system mediated through
anatomy, signers and speakers are subject to biological principles of energy conservation
and a temptation towards the path of least resistance. It is known that signs become less
iconic over time (Frishberg 1975), and that such phonological reorganisation can be moti-
vated by ease of articulation. Eccarius (2008) notes the older form of the airplane classifier

handshape in HKSL is the highly marked . Over time, young signers are replacing this

handshape with , wherein the index finger is extended rather than the middle. What
this newer variant may lose in iconicity, it gains in ease. Only the thumb, index, and pinky
fingers are controlled by muscles that allow them to extend independently with no adjacent
digit to support them (Ann 2006, p. 94). This pull towards articulatorily ease appears
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strong enough to transcend the lone domain of handshape. The movement features of
VIDEOTAPE-RECORDER in ASL have shifted from being asymmetrical—depicting the
way in which the reels really move—to being symmetrical (Figure 3). The motivation from
articulatory ease is clear. Human physiology is marked by bilateral symmetry, and as such
movements that are symmetrical from the midline of the body can be specified for only one
path of movement, rather than the two that asymmetrical movements require. Empirically,
studies on symmetry in gesture (in hearing non-sign language-learning infants) and sign (in
deaf sign language-learning infants) in young children support the idea that two-handed
symmetrical movement is articulatorily easier than two-handed asymmetrical movement
(Fagard 1994; Cheek et al. 2001; Pettenati et al. 2010). We take this as strong evidence of
their relative ease, analogously to how factors such as infant substitutions and error shape
conclusions about the relative difficulty of sounds in spoken language.

Figure 3. The evolution of ASL VIDEOTAPE-RECORDER. Adapted from Klima and Bellugi (1979).
Reprinted with permission from Klima and Bellugi. 1979 Harvard University Press.

In short, the balance of the trade-off between faithfulness to iconicity and pressures
of phonology may shift over time. Such an idea is also supported by more recent work.
Brentari et al. (2012) present evidence that the phonological features of classifiers show
a predictable distribution in terms of complexity. Naturally, a quantifiable measure of
complexity is needed for such a claim. The authors compare two types of complexity—
finger complexity and joint complexity—and define them as follows. Finger complexity is
concerned with which fingers are selected for a given handshape, as articulatory difficulty
varies in part because of how different muscle groups support the extension of the digits
of the hand. For example, it is less strenuous for the middle, ring, and pinky fingers to
all share the specification of flexion or extension in a handshape (see Ann 2006 for an
anatomical explanation of why). Brentari and colleagues describe the different criteria one
can use to arrive at a notion of low finger complexity in handshapes: early acquisition,
crosslinguistic frequency, and representational simplicity—in this case under the prosodic
model (Brentari 1998)4. These criteria all overlap to capture three selected finger groups
of low complexity (all, index, and thumb) shown in Table 1. Handshapes with medium
complexity are those that have a single non-radial finger extended, i.e., the middle, ring,
or pinky finger. Additionally, the medium complexity category captures handshapes
with two selected fingers. Representational complexity determines this criterion; medium
finger complexity handshapes differ from low complexity handshape by one additional
feature specification. The prosodic model utilises one of the central ideas of dependency
phonology5: features dominate over other features to yield possible contrasts. This is
analogous to representations of vowel systems wherein the place feature [high] alone might
be realised as [i], but if [high] dominates over [low] this results in [I]. For a handshape
where the index and middle fingers are extended, for selected fingers [one] dominates [all].
Similarly, different place features combine in dominance relations to yield handshapes such
as the ring finger alone being extended. As such feature interactions require two features,
this additional feature forms the criteria for medium complexity. High complexity captures
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all other possible selected finger groups that differ in the type and number of additional
feature configurations they need.

Table 1. Handshapes demonstrating finger complexity scores according to Brentari et al. (2012).

Finger Complexity Handshape Examples

Low

Medium

High

Whilst joint complexity was not the authors’ focus, they define it as follows. Fully open
and fully closed handshapes are given the lowest score of 1, in which the selected fingers
are fully extended, or all fingers are fully closed respectively. Flat and spread handshapes
receive a higher score of 2. Flat handshapes are formed by bending the finger(s) at the base
joint while the other finger joints remain extended, and spread handshapes are any in which
the extended fingers are spread apart from one another. Curved and bent handshapes
receive a higher score still (3), wherein all the selected finger joints are flexed to a greater
(bent) or lesser (curved) degree. The category of highest joint complexity, 4, is reserved for
stacked (in which each selected finger is increasingly flexed) and crossed (when selected
fingers are crossed) handshapes. Accompanying examples of all groups can be found in
Table 2. These complexity scores are again based on a notion of representational complexity
under the Prosodic Model (Brentari 1998), but the resulting stratification accurately predicts
patterns we would expect given such categorisation (Brentari et al. 2016). In acquisition,
the handshapes that are the earliest acquired by ASL- (Boyes Braem 1990) and BSL-learning
children (Morgan et al. 2007) are of low joint complexity. Those that are of high joint
complexity, conversely, are among the latest acquired and among the most infrequent
crosslinguistically (Rozelle 2003). However, whilst all handshapes of low complexity may
be those that are crosslinguistically frequent and earliest acquired, the reverse does not
necessarily hold. That is, handshapes that may be frequent or easily acquired may not

always receive scores of low complexity. One such exception is the curved handshape6,
which is considered unmarked (Battison 1978) and is frequent crosslinguistically in classi-
fiers (Zwitserlood 2012). Its relative frequency in classifiers across languages is likely at
least partially grounded in its ubiquity as a manual configuration for handling objects. As
the model of Brentari et al. is motivated primarily by representational complexity, such a
model will overlook influences of this type.

Moving away from notions of complexity defined by linguistic criteria, Brentari et al.’s
model generally overlaps with a model of articulatory ease based on the anatomy and
physiology of the hand proposed by Ann (2006), with some minor differences7. Whilst
keeping in mind that representational complexity is not automatically the same as artic-
ulatory difficulty, it is pertinent to determine to what extent a phonological measure of
complexity overlaps with purely motoric articulatory difficulty. In this case, this model of
representational complexity does largely overlap with conceptions of articulatory difficulty
based on acquisition, crosslinguistic distribution, and anatomy.
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Table 2. Handshapes demonstrating joint complexity scores according to Brentari et al. (2012).

Joint Complexity Handshape Examples

1

2

3

4

Considering the findings of Eccarius (2008) and Brentari and Eccarius (2010), that
handshapes in entity classifiers (or object classifiers as they call them) have greater finger
complexity and handshapes in handling classifiers have greater joint complexity across
unrelated sign languages, Brentari et al. (2012) compare hearing gesturers, homesigners,
and ASL and Italian Sign Language signers to shed light on whether this pattern is one
imposed by some aspect of the linguistic system, or a general tendency in codification
shared by signers and non-signers alike, based on iconic properties available to all. The
authors found the former: gesturers demonstrated the inverse of the results from the
crosslinguistic studies (i.e., greater joint complexity in object handshapes and greater
finger complexity in handling handshapes). The homesigners’ results mirrored those
of signers but with less polarised differences, and the signers in the study replicated
findings from previous research. In other words, there is a unidirectional pattern of change
in phonological complexity through gesturers, homesigners, and signers respectively.
Finger complexity in entity classifier handshapes increases, as does joint complexity in
handling classifier handshapes. Differences in finger complexity distribution across signers,
homesigners, and gesturers found by Brentari et al. (2012) can be seen in Figure 4, in which
the asterisk denotes a statistically significant difference. Taken together with examples from
Frishberg (1975) and Eccarius (2008), this seems to suggest that even in a realm as iconic as
classifiers, we still observe that something like handshape complexity is not distributed
equally across classifier types and is subject to, at least in part, predictable phonological
organisation. We take this as our starting point for the current study.

 

Figure 4. Finger complexity in object8 and handling classifier handshapes across groups. Adapted
from Brentari et al. (2012). Reprinted with permission from Brentari et al. 2012 Springer Nature.
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1.1.3. Manner and Path in Motion Events

Entity classifiers allow signers to set up a referent in space and have it undergo or
perform actions. As such, they are often used by signers to depict motion events. If motion
occurred, there is always a start and end point between which a referent moved; this
is what is referred to as path movement. There is also a manner of movement—how a
referent got from A to B (such as rolling or walking). Perceptually, both these aspects of
movement are perceived simultaneously and thus one might imagine that any linguistic
expression of motion events would reflect this simultaneity. However, comparisons made
among spoken languages demonstrate that they tend to segment a motion event into two
linguistic structures, one encoding the path and another the manner (Talmy 1985). More
recent research on signers and gesturers has aimed to answer the question on whether this
tendency to segment and linearise is a general property of language, or an effect of modality.
Visual information such as path and manner of movement can be easily ‘stacked’ in sign
languages—encoded simultaneously mirroring the way it is visually experienced. Sequen-
tial encoding is of course equally possible (see Figure 5 for both methods). Nicaraguan
Sign Language (NSL) offers a unique vantage point into the dynamic early stages of a
developing sign language and how motion information is encoded (Senghas et al. 2004);
much like hearing Spanish-speaking, non-signing gesturers, first-cohort child NSL signers
tended to encode events holistically, representing the simultaneous exhibition of path and
movement features as they occur in the real observed event. In second- and third-cohort
child signers, significantly less simultaneous encoding was observed, and was replaced by
sequential encoding at a comparable rate of frequency (Figure 6).

However, one should not rush to conclude that there is simply a unidirectional change
in a language from simultaneous encoding towards sequential encoding as a language
develops over time. When tested with the same materials as the NSL signers, signers of
Spanish Sign Language encoded manner and path primarily simultaneously (Senghas
and Littman 2004), demonstrating the tendency of urban sign languages to depict manner
and path simultaneously rather than sequentially. There are mentions, however brief, in
existing literature on other conditions in which linear segmentation of movement may occur.
Supalla (1990) describes two types of constraints on simultaneity of manner and path in
ASL classifiers: motoric constraints, where manner and path physically cannot be depicted
simultaneously, and grammatical constraints, wherein existing constraints on movement
prohibit a particular combination of a verb of motion with a selected classifier9. Newport
and Meier (1985), De Beuzeville (2004), and Tang et al. (2007) all report instances of sign
language-learning children breaking down motion events into linear constructions, the
individual parts of which sequentially encode aspects of its path or manner. Newport and
Meier (1985) argue that this is motivated by articulatory ease, that children may struggle
to articulate classifier handshapes (which are often marked) and the path or manner of
the motion verb simultaneously. Concerning the choice between linear segmentation and
simultaneous encoding of manner and path, the latter is the more iconic choice in terms
of temporality. That is, manner and path are simultaneous in a motion event itself, so to
encode them as such is faithful to reality. Among children acquiring sign languages, in the
trade-off between iconicity and articulatory ease, ease may prevail when certain aspects of
manner or path are difficult to produce simultaneously for the young signer.

What the cases of later-cohort NSL signers and children in the acquisition stage seem
to suggest is that segmentation is the exception rather than the rule. The language model
available to later-cohort NSL signers (who exhibit linear segmentation of motion events)
was one that was undergoing rapid and multifaceted restructuring as various homesigners
came together. Children in the acquisition stage are also in an atypical linguistic situation
relative to other language users; they are in a transitory and temporary period when they
do not yet have a full grasp of their native language. What both these cases have in common
is some unique environment in terms of language input and/or acquisition stage, and both
cases involve child signers. None of this applies to signers in our study. On the other hand,
further investigation may suggest that these are not conditioning factors in accounting for
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sequential encoding of manner and path, and the preference may be also found in second
and third cohorts of adult signers of emerging sign languages. The current study takes one
step towards answering this question.

1
Figure 5. (A) A gesturer encoding manner and path simultaneously; (B) a NSL signer encoding
manner and path sequentially. Adapted from Senghas et al. (2004). Reprinted with permission from
(Senghas et al. 2004) The American Association for the Advancement of Science.

 

Figure 6. Proportion of simultaneous (A) and sequential (B) movement encoding across groups in
Senghas et al. (2004). Reprinted with permission from (Senghas et al. 2004) The American Association
for the Advancement of Science.

1.2. The Current Study

So far, we have presented evidence that classifiers are indeed an area in which the
phonological domains of handshape and movement are subject to (re)organisation over
time. Subsequently, we present an exploratory analysis of classifier handshape and move-
ment in two sign languages differing in age and sociolinguistic profile. Existing work by
Sandler et al. (2011) on Al-Sayyid Bedouin Sign Language (a village sign language of Israel,
henceforth ABSL) in accounting for phonetic variation details how signers of an emergent
sign language aim for highly iconic holistic depictions of referents, in lieu of contrastive
primitives or phoneme-like units in a phonological system. This appears to be true of other
typologically similar sign languages (e.g., Hou 2016). If it is the case that classifiers are
subject to pressures from articulatory ease over time, and that signers of emerging sign
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languages tend to aim for holistic iconic depictions, we may expect greater complexity and
variation in Cena considering its youth relative to Libras, as Cena signers aim for specific
and unconventionalised iconic depictions.

To test this, we compare responses to a video depicting a bottle falling from Cena
and Libras signers. In the stimulus, the bottle falls without intervention from a visible
human agent so it elicited mostly entity classifiers and SaSSes (our criteria for assigning a
classifier each of these labels is explained in Section 2.3). We present the analysis of these
types separately, to tease apart the distribution of handshapes across different types of
classifiers considering there may be aspects of each type of depiction (whole entity vs.
size and shape) that may influence the selection of handshapes, as we have seen happens
between entity and handling handshapes. The variants will be coded for complexity
following Brentari et al. (2012) and Brentari (1998) and compared across languages. We
will also assess variation by way of the number of handshape variants per language and
their distribution. Last, we present an analysis of how movement manner and path are
encoded in descriptions of motion events considering the relevant variable of language
time-depth (cf. Senghas et al. 2004). The domain of classifiers is well-suited to our aims.
The high degree of iconicity often found in classifiers provides an opportunity to observe
other factors that may pull sign form away from faithfulness to semantics or an iconic
representation, such as articulatory ease, or the emergence of sequential encoding.

Predictions

The conventionalisation of classifier form in languages over time is a process that
allows signers to rely on convention to depict referents rather than only iconic resemblance,
inviting the possibility for forms to become phonologically reorganised under the pressure
of articulatory ease in cases where the two are indeed opposing forces. Of course, there are
other forces influencing classifier form such as semantics, but pressures of ease function
within such influences (there are articulatorily more and less difficult ways of picking
out the same semantic property). Given the tendency for signs—including classifiers—to
submit to pressures of articulatory ease as a system increases in time-depth and becomes
more conventionalised, and given the holistic depictions found in village sign languages
in lieu of robust systematic phonological structure (Sandler et al. 2011; Hou 2016), we
predict that iconic depiction will triumph in any trade-off against articulatory ease. Our
first hypothesis is as follows:

Hypothesis 1 (H1). Cena classifiers will exploit handshapes of greater complexity than Libras.

Since it is unlikely that a systematic level of phonological structure has emerged
in a language of such an age and sociocultural profile, and that close-knit communities
can tolerate great variation (Wray and Grace 2007) at higher rates than their national
counterparts (Meir and Sandler 2019) over long periods of time (Meir et al. 2012), our
second hypothesis is:

Hypothesis 2 (H2). Cena classifier handshapes will exhibit greater intersigner variation than
Libras.

Last, we turn to the encoding of motion events. Whilst Cena signers have not yet been
grouped into distinct cohorts by researchers, they are not homesigners; most of them grew
up with an existing language model. However, this linguistic input is different to that of
later-cohort NSL signers, who showed a greater preference for the linear sequencing of
motion events relative to first-cohort signers. The vertical linguistic input of later-cohort
signers was that of various unconnected homesigners whom the establishment of a school
had brought together. Although we believe the majority of Cena signers in our study to
be roughly second cohort, their language is not undergoing the intense restructuring of
second-cohort NSL, or others in creolisation language contexts (though this may have been
partly in play with the establishment of Libras over 150 years ago in its early development
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with the foundation of INES). Recall also that linear sequencing of motion events has been
observed in children acquiring a sign language. As all signers in our study are well past the
acquisition period, and given that Cena does not share its context of emergence with NSL
and the subsequent type of restructing that follows, we predict Cena signers will prefer
simultaneous encoding of manner and path. We also predict Libras signers will prefer this
strategy, in line with data from signers of Spanish Sign Language. Our final hypothesis is
as follows:

Hypothesis 3 (H3). Both Cena and Libras signers will exhibit a preference for simultaneous
encoding of motion events.

1.3. Language Profiles
1.3.1. Libras

Libras—an abbreviation of its Portuguese name, Língua Brasileira de Sinais—is the
official national sign language of Brazil, used in (but not limited to) institutions and
urban centres across Brazil. Its establishment was associated with the foundation of the
National Institute of Deaf Education (INES) in Rio de Janeiro in 1857. Since one of the
original teachers at the institute was French, modern Libras has evolved from a mixture
of French Sign Language and existing signs in use in the region (Xavier and Agrella
2015). In 2002, Libras was legally recognised as the language of many Brazilian deaf
communities, reaffirming its cultural and linguistic importance as a natural language10.
The legal recognition of Libras under the ‘Libras Law’ (as Federal Law 10.436 is known)
and a resulting decree (5.626) has manifested basic deaf rights in Brazil, including rights
to interpreters in official settings and the translation of official documents. In the wake of
such legal recognition, Silva (2021) suggests we need to look anew at the sign languages of
Brazil used outside of urban centres. Outside of legal protections and benefits, we have
seen that their documentation paves the way for a richer and broader understanding of
(sign) language typology (de Vos and Pfau 2015), phonology (see Sandler et al. 2011 for the
emergence of), and syntax (Sandler et al. 2005 for word order; Meir 2010; Padden et al. 2010;
Ergin et al. 2018 for argument structure). We compare Cena to Libras in the current study
to control as many orthogonal variables as possible. Primarily, the comparison ensures that
the repertoires of ambient gestures of the surrounding culture are closely matched. This is a
known and significant influence on sign languages, as they absorb and reorganise gestures
that are culturally specific even within the realms of classifiers (Nyst 2019). We know of
at least one such borrowing in Cena, where the sign PAST/A-LONG-TIME is identical in
form to a common Brazilian finger-snapping gesture relating to time passing. Therefore,
although the desired comparison is primarily between a young emergent language and
an urban sign language with greater time depth, we aim to minimise confounds from
distinct gestural influences by comparing Cena to the most culturally similar language that
otherwise meets our criteria.

1.3.2. Cena

Silva (2021, p. 107) details studies that deal with at least 21 sign languages used by
deaf communities in Brazil (see Fusellier-Souza 2004; Stoianov and Nevins 2017; and Godoy
2020 for examples of linguistic investigation). However, such studies are still preliminary
and in need of richer linguistic description. Among these emerging sign languages used
by isolated communities far from urban centres we find Cena, literally scene, the word
used to refer to what signers recount with their hands as they sign and the term that has
come to be used as a name for the language in its community. Cena is a sign language in
its third generation used by deaf (and many hearing) inhabitants of Várzea Queimada, a
community with a population of about 900. Várzea Queimada is located in the eastern part
of Piauí, a mostly landlocked state of north-eastern Brazil. Cena, like other languages of its
kind, has emerged within a context of a high rate of congenital deafness and is unrelated to
the national sign language of its country. It is in the PhD thesis of Everton Pereira (2013)
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that we find the first published mention of Cena11. From an anthropological perspective,
he details the use of Cena as it interacts with aspects of daily life and society in Várzea
Queimada: work, religious practices, family life, and local artisanal crafting. The majority of
residents, deaf and hearing alike, subsist on agriculture, animal husbandry, local commerce,
and government benefits12. In claiming that many hearing people sign, and in drawing
any parallels between the work-related livelihoods of deaf and hearing inhabitants of the
community, it is important to be careful to not perpetuate idealistic notions of a ‘deaf utopia’
in villages such as Várzea Queimada, as warned by Kusters (2010). She explains the risk
of flattening many nuanced asymmetries between the social, economic, educational, and
professional realities of deaf and hearing people in such contexts by over-emphasising the
integration of deaf community members relative to Western urban contexts. In Várzea
Queimada, deaf access to education has historically been subpar or non-existent, and the
community is not immune to negative attitudes towards deafness from within their ranks.
Anthropological and linguistic work on Cena is undoubtedly in its infancy, but suffice it to
say for now that the gap of social and economic stratification between deaf and hearing
inhabitants of Várzea Queimada is far smaller than that of urban centres around Brazil,
which is of course in no small part likely due to the upper limits of such stratification within
the confines of the village.

There are 34 known deaf inhabitants as of 202113, most of whom use Cena as their
primary language although there is variation in the exposure to and use of Libras, particu-
larly with younger signers. Most deaf inhabitants are clustered in three villages, each a few
kilometres apart. The first deaf woman in the community was born in 1949, and soon after
another six deaf children were born into a different family. Cena is not a homesign system,
but we hypothesise that like many similar languages, it likely started as one. As is common
with sign languages of this sociocultural context (de Vos and Pfau 2015), an unknown
number of hearing people in the community sign to varying degrees of competency. Many
deaf adults have hearing children—known as CODAs (children of deaf adults)—who are
proficient signers, and some hearing members of deaf individuals’ families are competent
signers. At the time of publication, the youngest deaf signer is 15, with no other known
deaf children born in the community since. There is some use of Libras among younger
signers since many temporarily attended schools in the community, where they had weekly
classes in Libras. Younger signers also have access to the internet and numerous social
networks to varying degrees, and signers of a variety of ages use lexical borrowings from
Libras. Despite the increased and perhaps increasing presence of Libras in the community
through education and the internet, age remains a determining factor; older signers do
not, and have not historically, attended school and thus use of Libras among them is often
minimal.

Whilst Pereira’s thesis discusses matters of deaf social life and integration in detail,
Almeida-Silva and Nevins (2020) provide the first linguistic overview of the language.
Their data is comprised of 330 signs including nouns, verbs, adverbs, adjectives, and
functional items. Pronominal markers rather expectedly use self-anchored pointing to
mark first person, and pointing using real-world location to mark the second or third
person of any present referent. In all existing data including that in the current study, no
absent third-person pronouns have been observed. The authors also present evidence
of adverbial modification (shown in Figure 7) in the use of facial expression and body
movement to intensify manual signs, much like uses of similar non-manual features for
intensification purposes in other urban sign languages, such as the ‘ee’ mouth gesture
in BSL (Sutton-Spence and Woll 1999) and Auslan (Johnston and Schembri 2007), and
the furrowed brows and hunching of the torso used in intensification in Libras (Xavier
2017). Concerning word order, there appears to be little overall convergence. Yet ‘overall’
may be the operative word in this case, as work on Central Taurus Sign Language (Ergin
et al. 2018) and ABSL (Meir 2010) suggests consistency of word order in emerging sign
languages can be dependent on syntactical properties of the verb events in question, as
well as on signing cohort. Almeida-Silva and Nevins (2020) encountered various minimal
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pairs such as the example shown in Figure 8, where one should note that the difference of
left- and right-handedness between the signers is irrelevant to lexical contrast. As expected
from languages that have emerged among low or unreliable rates of literacy, there is no
manual alphabet nor any attested native alphabetised signs present thus far, though several
signers know the Libras manual alphabet to varying extents—it is not uncommon for
signers to use it for their own names or the names of others. Although there exist lexical
borrowings from Libras, both the findings of Almeida-Silva and Nevins (2020) and data
in the current study provide evidence for a vocabulary largely comprised of local Cena
signs, including compounds unattested in Libras. Based on our observations over many
field visits, signers are predominantly monolingual. This description is corroborated by
self-reports from signers (Almeida-Silva, forthcoming), and by interviews with those who
worked as teachers with the deaf members of the community, one going so far as to say
Cena signers “reject” Libras (Franco 2022, p. 7).

Figure 7. A case of modification utilising the ‘ee’ mouth shape and body posture.

  
(a) (b) 

Figure 8. A minimal pair in Cena differing in handshape: (a) GOAT; (b) TO BETRAY.

This preliminary linguistic sketch of Cena found considerable robustness of various
domains of the lexicon, notably food, animals, and religious terminology (which details the
numerous saints and religious festivals observed by the mostly Catholic inhabitants of the
community). Despite this, variation prevails. It is primarily along inter-familial and inter-
generational lines where lexical variation is found, but phonetic variation is widespread
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among signers. This comes as no surprise (cf. Israel and Sandler 2011 for ABSL). It is known
that for language in general, degrees of social intimacy and shared communal knowledge
has a bearing on the resulting types of linguistic structures (Wray and Grace 2007). The lives
of the inhabitants of Várzea Queimada are highly intertwined. People spend a great deal
of daily time in each other’s company doing domestic or farm work. From this repeated
interaction sprouts a high degree of knowledge and intimacy concerning the lives and
families of others, shared reference points, events and practices of cultural importance, and
a knowledge of the surrounding area. The communication patterns of Várzea Queimada
would fall squarely into what Wray and Grace (2007) and Thurston (1989) call esoteric,
inward-facing language use on topics of mutual familiarity among those who are known to
each other. This shared knowledge and relative homogeneity is what enables languages
in such communities to tolerate high rates of variation (Meir and Sandler 2019), and is
primarily what motivates our Hypothesis 2, predicting greater variation in Cena.

1.3.3. Typological Considerations

Considering the above sociocultural and linguistic outline of Cena, we turn briefly to
the issue of language typology. Typological classification is a useful exercise as it enables us
to compare phenomena across languages of the same type. Of course, type can refer to many
aspects of linguistic structure—tonal languages are a type, as well as those with or without
agglutinative morphology. Given what is known about the effects of sociocultural and
geographical context on linguistic structure in young sign languages, the existing literature
has commonly sought to categorise them along these lines. Broadly speaking, two main
categories appear in the literature following the distinction first made by Meir et al. (2010):
deaf community sign languages, and what we will term village sign languages (although there
is more debate around the labels for sign languages of this general kind). Deaf community
sign languages are the result of a group of deaf people of varied backgrounds coming
together for some (often institutional) purpose, and often coincide with the establishment
of a deaf school. NSL is one often-cited example of a deaf community sign language (see
Senghas 1995 and Kegl et al. 1999 for early work) as the establishment of the school that
galvanised its development was relatively recent. The historical development of several
national sign languages including ASL also meets the criteria for this label, though these
are often referred to as urban sign languages.

It should already be clear that Cena is not a deaf community sign language. As it
has emerged among its users of the same background within the community in which
it is used, Cena does not meet this description. Concerning the second type, there are
many overlapping terms, including village sign language (Zeshan 2011), shared sign language
(Nyst 2012), indigenous sign language (Woodward 2000), and micro-community sign language
(Schembri 2010), which generally overlap in their criteria of a high rate of congenital
deafness and a geographically rural context. The label shared sign language foregrounds the
tendency for a large number of hearing people in such communities to sign, with varying
degrees of fluency and regularity. Similarly, the name indigenous sign language aims to
highlight the origin of such languages as the same region or country as that in which they
are used. All such features are true of Cena, meaning perhaps it is a question of what we
to wish to foreground. For the current study, we follow Almeida-Silva and Nevins (2020)
in using the label emerging sign language with the caveat that Cena does broadly fit the
typical profile of a village sign language, since it is primarily the difference of time depth
that is relevant for our aims. That is, we wish to compare Cena with a language in the
same national and therefore to some degree cultural context, but one that has a stable and
conventionalised lexicon and linguistic structure.

Whilst Almeida and Nevins provide an invaluable preliminary overview of the lan-
guage, there is to date no mention of classifiers in any work on Cena. With the exception
of Brentari et al. (2012)14, there is little in the existing literature on classifiers in young
or emerging sign languages. Although not an emergent language, in her description of
Adamorobe Sign Language (a village sign language used in Ghana), Nyst (2007) details the
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gestural and linguistic resources signers exploit for depiction of size and shape. Nyst’s strik-
ing finding that Adamorobe Sign Language lacks entity classifiers highlights the importance
of village sign language data in investigations of language typology and in questioning
linguistic universals. Similarly, de Vos (2012) describes some classifier constructions in
Kata Kolok—another non-emergent village sign language (she posits that Kata Kolok is
in its fifth generation) used on Bali, Indonesia. De Vos finds that entity classifiers in Kata
Kolok exploit a more restricted set of handshapes than urban sign languages; instead of
handshape, entity classifiers in Kata Kolok are primarily defined by different features of
movement or orientation (cf. de Vos 2012, p. 101; Marsaja 2008). Again, her findings
demonstrate that village sign languages can exhibit typologically unique or unusual prop-
erties in the realm of classifiers and the distribution of the features that comprise them15.
The current study contributes another such investigation into classifiers in a young lan-
guage, and the distribution of some elements that comprise them. It also provides the first
English-language work on Cena, and the first comparative study of Cena with any other
language.

2. Materials and Methods

2.1. Participants

The participants consisted of 19 deaf, predominantly monolingual Cena signers aged
13–5916 who all live in or around Várzea Queimada, and 19 deaf adult native Libras signers
based in Rio de Janeiro. Cena signers generally do not have fluency in written Portuguese,
and many are not fully literate. The Libras participants in our study all have a strong grasp
of written Portuguese as it forms a part of their daily lives.

2.2. Materials and Task

The current study used the Haifa Clips stimuli set, designed by Sandler et al. (2005),
to elicit recounts of short events from participants. The task consisted of 30 short (1–3 s)
video clips depicting a variety of intransitive, transitive, and ditransitive actions, such
as a ball rolling, a woman looking at a man, and a man throwing a ball to a girl. Partic-
ipants were asked to relay each event to an interlocutor, another deaf signer and native
user of the language in question. Participants then later functioned as interlocutors for
following participants. Although many hearing individuals can sign to varying degrees of
competency within the community where Cena is used, we chose to limit participants to
only deaf monolingual signers to avoid any potential effects of linguistic accommodation
between deaf and non-native or non-fluent hearing signers. This also ensures the utterances
most closely mirror language used in its natural form—in a communicative context with
comprehension as a desired target. To maintain consistency across the two groups, all
Libras signers in the study were also deaf native signers.

Once a participant had relayed the event to the interlocutor, the interlocutor chose
the corresponding event from three options depicted in images. All response options were
still images—no part of the form relied on written language. An example page of the
interlocutor’s task is shown in Figure 9. Usually, the options differed in one argument
of the verb and/or the verb itself. For example, for the stimulus with a rolling ball, the
events depicted in the three choices are a ball falling, a bottle rolling, or a ball rolling.
Once the interlocutor made a choice, this response was recorded as the first attempt. If
correct, the researchers showed the following clip. If the interlocutor did not understand
or chose incorrectly, the participant was prompted to explain the clip again. Participants
were allowed as many attempts as needed to relay the event successfully. If none of these
were successful, the attempt was marked incorrect and we played the next clip. The data
for both languages was glossed by two fluent hearing Libras signers who have exposure to
and knowledge of Cena through fieldwork. In light of the ongoing COVID-19 pandemic
and lack of internet connection in Várzea Queimada, it was unfeasible to have any native
Cena signer or our bimodal bilingual consultant in the community involved in the glossing
process.
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Figure 9. Multiple choice options for the stimulus ‘woman writes on refrigerator’.

2.3. Analysis

In our investigation of classifier handshapes, we analyse responses to one stimulus
clip of a bottle falling (shown in Figure 10). Finding a target item in our data set that
consistenly elicited classifiers from a high number of signers was difficult, a problem made
more obstructive by the small number of possible Cena participants. The bottle clip most
consistently elicited use of classifiers, meaning that we had usable responses from all but
one participant. We coded handshapes used to depict the referent when it is involved in
some verb event as entity classifiers. Any classifiers that only depicted the extension of
the object were coded as SaSSes. These could be static (perhaps depicting the height of the
object) or have movement tracing its shape. For a classifier with movement to be classified
as a SaSS, the movement must only depict the dimensions of the object, and no verb event.
All tokens of a variable of interest in a participant’s response were coded. For example, if
a participant used two entity classifiers with different handshapes to represent the bottle
(perhaps one as the bottle wobbled and one as it fell), both were coded separately and used
in the analysis.

  

Figure 10. Still images from the stimulus video depicting a bottle falling.

In the analysis of movement, we looked at five of the Haifa clips: a ball bouncing, a ball
rolling, a girl running in a circle, a woman walking, and a woman running. We assigned
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one possible value out of two for movement encoding: simultaneous in cases where path
and manner were encoded in the same classifier construction, sequential when a verb event
was split into two signs within a phrase, one providing the manner and the other the path.
If a participant provided both a simultaneous and a sequential depiction of a verb event in
their response, both were coded. In some responses, signers provided both a simultaneous
encoding and another additional sign encoding manner or path only. For such responses
the simultaneous construction was recorded, and the additional sign excluded from the
analysis. Responses that only included manner or path were also excluded.

3. Results

3.1. Accuracy

We saw similar rates of response accuracy from interlocutors across both groups, with
both Cena and Libras interlocutors identifying the correct target clip in 91% of cases. The
similarity in these figures serves as a confirmation that the productions in response to the
task were highly successful from a communicative standpoint. Correct comprehension
tended to fail in cases of reversible transitive (such as woman looks at man) or ditransitive
(man throws ball to girl) events or in non-agentive intransitive events (ball rolls). In transitive
and ditransitive cases of communication breakdown, it was usually due to a need to
disambiguate who was the subject and who was the object. We imagine that incorrect
comprehension of non-agentive intransitive events may be because telling a friend or family
member ‘a ball rolled’ with no additional information or context is a strange communicative
interaction perhaps with the potential to confuse.

3.2. Handshape

First, we present results for the analysis of classifier handshapes. As a reminder, we
coded handshapes that were used to depict that the referent in some verb event were
coded as entity classifier handshapes. Handshapes used only in depicting the extension
of the object (in other words, not in a verb event) were coded as size and shape specifier
handshapes. We recorded 91 tokens of some type of classifier depicting the bottle from
Cena signers, with at least one from every participant. Fourteen of these were handling
classifiers used in a construction depicting the act of opening a bottle to specify the object;
as we believe this is in the process of becoming a conventionalised lexical sign for bottle, we
exclude this as a classifier variant. This leaves 77 tokens: 44 entity classifier handshapes
used in verb events and 33 SaSS handshapes used only to depict the extension of the bottle.
We observed five variants of entity classifier handshapes (Table 3) and four SaSS handshapes
(Table 4) in the Cena data, displayed below with number of tokens and frequency, as well
as the number of participants who used the variant.

Table 3. Cena entity classifier handshapes for the bottle stimulus.

Still Image Handshape Tokens Proportion No. of Signers

 

15 0.34 12

 

13 0.30 10
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Table 3. Cont.

Still Image Handshape Tokens Proportion No. of Signers

 

11 0.25 9

 

3 0.07 2

 

2 0.04 1

Table 4. Cena SaSS classifier handshapes for the bottle stimulus.

Still Image Handshape Tokens Proportion No. of Signers

20 0.61 9

 

6 0.18 5

4 0.12 1

 

3 0.09 3
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For the Libras signers, we recorded 56 tokens of some classifier depicting the bottle,
with at least one from every participant. In this case, the breakdown was 28 entity classifier
handshape tokens used in some verb event and 27 SaSS handshape tokens used only to
depict the extension of the referent. The 3 attested entity classifier handshape variants are
shown in Table 5, and the 4 SaSS variants in Table 6.

Table 5. Libras entity classifier handshapes for the bottle stimulus.

Still Image Handshape Tokens Proportion No. of Signers

 

15 0.53 11

 

8 0.29 8

5 0.18 3

Table 6. Libras SaSS classifier handshapes for the bottle stimulus.

Still Image Handshape Tokens Proportion No. of Signers

 

13 0.48 13

 

7 0.26 5

 

5 0.19 3

 

2 0.07 1

197



Languages 2022, 7, 98

Quantitively, we find more handshape variants in entity classifiers in Cena than in
Libras. All handshapes used in entity classifiers in Libras form a subset of those used in
the same context in Cena. Four handshape variants were attested in SaSSes in both Cena
and Libras, with three of the four handshapes being the same across the two languages.
The least frequent handshape in each varied only in its degree of openess, the thumb-
opposed handshape appearing in Cena entity classifiers, and the slightly open version

in Libras entity classifiers. At a glance, the results seem to support our prediction
for Hypothesis 2 (that of greater intersigner variation in Cena) when considering entity
classifiers, since more handshape variants were attested in Cena than Libras. For size and
shape specifier handshapes, our prediction was not borne out as the number of handshapes
attested across the languages was the same. An evaluation of Hypothesis 1 (that of greater
handshape complexity in Cena classifier handshapes) requires assigning complexity scores
and determining whether there is a statistically significant difference in the distribution of
scores across the two languages, which follows in Section 4.1.

3.3. Movement

Next, we turn to movement feature encoding, where we predicted both languages to
show a preference for simultaneous encoding of manner and path for the reasons outlined
in Section 1.1.3. Figure 11 shows the proportion of movement encoding strategies across
the two groups, demonstrating that in both languages, signers overwhelmingly preferred
the simultaneous strategy: 80% of Cena tokens encoded movement manner and path
simultaneously, compared to 94% in Libras.

Figure 11. Movement encoding in Cena and Libras by token frequency.

4. Discussion

4.1. Handshape

In order to find out whether the handshapes observed in the data are articulatorily
easy or simple, we return to the quantification of complexity formulated by Brentari et al.
(2012), which we outlined in Section 1. All handshapes attested within entity classifiers
in Cena and their resulting finger and joint complexity scores are shown in Table 7, listed
in descending order of frequency. The three most frequent entity handshapes have the
lowest possible finger and joint complexity scores. Only the two least frequent handshapes
have a finger or joint complexity score above the lowest possible value. Such a distribution
upholds the general prediction of phonological markedness (Battison 1978) that there
should be an inverse relationship between frequency and complexity; that is, the more
complex a handshape, the less frequent we expect it to be. Conversely, we expect the most
frequent handshapes to be the least complex. This prediction is borne out in the results.
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Table 7. Entity classifier handshapes in Cena with finger and joint complexity scores.

Handshape Frequency Finger Complexity Joint Complexity

0.34 Low 1

0.30 Low 1 1

0.25 Low 1

0.07 Medium 1

0.04 Low 4

1 Though not specified in Brentari et al. (2012), the closed-fist handshape meets all the listed criteria for low
complexity: it is among those first acquired by learners (Boyes Braem 1981), one of the most frequently occurring
crosslingustically (Rozelle 2003), and has a relatively simple structure in the prosodic model of representation
(Brentari 1998, p. 112).

Aside from influence from a preference for ease, we can speculate further about the
distribution of the data and the presence of the two least frequent handshapes. If it is the
case that over time signers may choose to substitute iconic but difficult handshapes for less

iconic easier ones, this alone would not explain the presence of in the data, which is a
departure from both iconicity (having no obvious semantic motivation) and finger and joint
simplicity. Looking at the classifier within the phrase provides clues. The handshape was
only attested (n = 3 from two different participants) in cases where the sign WATER—which
is specified for the same handshape, although the thumb is not visible in the first image in
the following example—preceded the classifier. An example sequence is shown in Figure 12.
This appears to be a case of handshape assimilation. Similar to spoken languages where a
feature of a particular sound (such as place of articulation, or voicing) may spread onto its
neighbour, sublexical features of a particular sign may also spread onto adjacent signs. In
this case, the handshape in WATER remains throughout the following classifier.

Figure 12. Handshape assimilation in an entity classifier.
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Similarly, the curved handshape only appears as an entity classifier when preceded
by a SaSS depicting the bottle’s cylindrical shape using the same handshape (n = 4 from
one participant), as in Figure 13. Of course, a phonological explanation is not the only
type possible. Such variants could be motivated by reasons of semantics17, in that the
handshapes signers select may be motivated by semantic properties determined by certain
experiences (or lack thereof) with objects, or certain semantic properties the signers feel to
be salient in the object in the stimulus. To tease this apart, one could elicit depictions of
different types of the same object, perhaps forms varying in colour, material, or intended
use. This would not only foreground different semantic associations, but ideally also
encourage varied lexical items preceding or following the classifiers to further investigate a
hypothesis of assimilation. However, when we revisit one specific production, additional
evidence for assimilation emerges. In Figure 14, a signer produces an account of the bottle

falling. It begins with the sign WATER, with its handshape remaining over a string of
several subsequent signs including a lexicalised sign, two classifiers, and an indexical point.

DRINK, which appears in the middle of this string, is a conventionalised sign with the
handshape, yet the presence of the extended index finger in this production is evident. We
take this as robust evidence for assimilation, and thus apply the same hypothesis to the

case of the curved handshape in entity classifiers, given its similar distribution only
following another classifier with the same handshape. It seems that in entity classifiers

that used and , any constraints on markedness or complexity were violated by virtue
of other influences from phonology—assimilation. In the case of WATER, the influence
of phonology in pulling sign form away from faithfulness to semantics or iconicity is
particularly clear.

Figure 13. Handshape assimilation of in an entity classifier.
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Figure 14. Handshape assimilation of across several signs.

Turning to SaSS handshapes in Cena (Table 8), we see two handshapes with high joint
complexity scores, both depicting the cylindrical shape of the bottle. The more frequent

curved handshape has only high joint complexity since all the fingers are selected and
act in unison. The less frequent thumb-opposed handshape scores highly both in
finger and joint complexity. There are many handshapes available to signers to depict

curvature: , , to list a few in addition to those in the data. Iconic depiction of
curvature using handshape is likely to tip the balance out of favour with articulatory ease.
As the quantification models of both Brentari et al. (2012) and Ann (2006) show, extended,
closed, and flat handshapes all require less articulatory effort than curved ones. Within this
small subcategory of handshapes in the data that depicted curvature, we still see the easiest

one prevail—the curved handshape. In the choice of handshape to depict the form of
the bottle overall, iconicity may have won the trade-off initially, but within the variants
selected for that choice, pressures from ease endure.

Table 8. SaSS classifier handshapes in Cena with finger and joint complexity scores.

Handshape Proportion Finger Complexity Joint Complexity

0.61 Low 3

0.18 Low 1

0.12 Low 1

0.09 High 4
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Next, we consider complexity in the Libras data. Complexity scores for Libras entity
handshapes are given in Table 9, and SaSSes in Table 10. All entity classifier handshapes
had all fingers or the index finger selected, resulting in the lowest possible finger complexity

score. The curved handshape is the only entity classifier handshape to receive a high
joint complexity score. Every token of this entity classifier directly followed a SaSS depicting
the object’s curvature, of the form shown in Figure 13. This was a common strategy among
Libras signers, to first depict the object’s extension before depicting the verb event: 82%
of Libras entity classifiers involved in verb events were directly preceded by a SaSS that
depicted the size or form of the bottle, e.g., CL:SaSS(height) CL:TALL-OBJECT-FALL, as
opposed to only 30% of Cena entity classifiers. The greater relative consistency with which
Libras signers used this ordered construction may have had an effect on the distribution
of handshapes with regards to assimilation, considering the evidence for assimilation in
the same environment in Cena. Among the SaSSes, handshapes receiving high finger or
joint complexity scores were involved in depictions of curvature. As the most frequent

SaSS handshape fell into this category, the curved handshape, it seems iconicity and
semantics won this particular trade-off.

Table 9. Entity classifier handshapes in Libras with finger and joint complexity scores.

Handshape Proportion Finger Complexity Joint Complexity

0.53 Low 1

0.29 Low 1

0.18 Low 3

Table 10. SaSS classifier handshapes in Libras with finger and joint complexity scores.

Handshape Frequency Finger Complexity Joint Complexity

0.48 Low 3

0.26 Low 1

0.19 Low 1

0.07 High 4

Last, we summarise the distribution of complexity scores (Figures 15 and 16) to
return to Hypothesis 1—that of greater complexity in Cena classifier handshapes. Overall,
classifier handshapes in Cena do not exhibit greater complexity relative to Libras. The
languages showed a very similar distribution of finger complexity, in that handshapes
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across both languages in both types of classifiers were overwhelmingly of low finger
complexity. In both languages, the depiction of curvature explains the presence of high
finger complexity handshapes, which comprised roughly the same small proportion of
SaSS handshapes across Cena (9%) and Libras (7%).

Figure 15. Finger complexity score by classifier type and language.

Figure 16. Joint complexity score by classifier type and language.
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For joint complexity, the picture is not so similar, but the two languages still share some
tendencies (Figure 16). Whilst entity classifier handshapes were predominantly of low joint
complexity across both languages, we see more entity classifier handshapes with higher
joint complexity in Libras. SaSS handshapes saw the highest proportion of handshapes with

high joint complexity in both languages. The curved handshape was the most populous
across both languages, accouting for the large proportion of scores of 3. Handshapes with
the highest joint complexity (with a score of 4) were those that are stacked, also depicting
the curvature of the referent.

In terms of our expectation to find greater complexity in Cena, there was no statistically
significant difference between the two languages for finger or joint complexity, across both
types of classifier. A Fisher’s exact test was used in lieu of a chi-square, since the data
set contains low numbers of observations in some cases. In comparing variance between
languages for each type of complexity in each type of classifier, the p-value was greater
than 0.05 in all cases. The high complexity scores in both groups shows plainly how the
semantic property of curvature affected the distribution of handshape complexity in the
trade-off between ease (or simplicity) and iconicity. Moreover, we argue the distribution
of medium finger complexity and high joint complexity handshapes in entity classifiers
in Cena can be partially accounted for by phonological assimilation. In some sense, this
finding leads us even further away from our initial hypothesis, suggesting that in the
absence of signs with marked handshapes earlier in the phrase, in other words all else
being phonologically equal, like Libras signers Cena signers aim for simple unmarked

handshapes. The prevalence of the curved handshape does not appear to exemplify this
idea, seeing as it has a relatively high joint complexity score. However, if we recall that it is
crosslinguistically frequent and is considered unmarked, it appears more as a discrepancy
between using a model of complexity primarily based on representational simplicity, as
opposed to models based on markedness or ease of articulation. That is, measures of
complexity based on representational complexity (such as that of Brentari et al. 2012) do
not capture certain realities of usage that likely affect handshape distribution in classifiers,

including the pervasiveness of the curved handshape as a manual configuration for
grasping objects outside of the linguistic system. The prevalence of such a handshape in the
data may seem surprising when considered through the lens of complexity as defined by
representational complexity alone, but its ubiquity both as a handshape crosslinguistically,
and as a configuration for the non-linguistic manipulation of objects goes far in accounting
for this.

Next, we address Hypothesis 2, which predicted greater intersigner variation in Cena.
For size and shape specifier handshapes, we see the same number of variants in both
languages, with a similarly proportional distribution. The picture is slightly different
with entity classifier handshapes. Cena signers produced five variants in contrast to the
three from Libras signers, and distribution of these variants patterns differently between
the groups. In Cena, three variants accounted for 89% of tokens, with the proportion
of each variant being fairly similar. For the Libras data, one variant accounts for over
half the tokens (53%), showing greater consistency between signers in their selection of
a handshape to represent the referent. Overall, the results do not demonstrate greater
variation in Cena for handshapes in SaSSes, but for entity classifier handshapes we see
more variants in Cena and more equal weighting between them in terms of proportion.
However, considering that two variants (interestingly, the most complex variants) may be
accounted for by assimilation, the presence of more variants does not necessarily mean that
Cena signers have a larger and less conventionalised repertoire of handshapes available for
depiction of whole entities.

4.2. Movement

Recall that the tendency to encode movement path and manner simultaneously was
found more commonly in gesturers and earlier cohorts of NSL, whilst sequential encoding
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emerged increasingly with later cohorts. A linguistic context different to that of later-
cohort signers for both Cena and Libras led us to Hypothesis 3, wherein we predicted a
preference for simultaneous manner and path encoding in both Cena and Libras. Indeed,
we found that 93% of Libras responses encoded path and manner simultaneously, as did
80% of Cena responses. In both languages, results pattern more akin to those of gesturers
and first-cohort NSL signers, where temporal iconicity prevails in trade-offs against the
potential articulatory difficulty of encoding manner and path together. Even in depicting
the girl running in a circle, the majority of Cena and Libras signers chose an upright
person classifier with running legs whilst moving their arm in a circle, despite this being
articulatorily difficult (Mandel 1979).

However, results diverge from those of hearing gesturers in Senghas et al.’s (2004)
study in the mere presence of linear segmentation (in Cena, Libras, and NSL alike), sup-
porting the idea that there is something inherantly linguistic about such a process. We
acknowledge possible influence from the fact that the stimuli clips were not designed
with an analysis of movement in mind18. As such, clips may not be balanced in their
likelihood to elicit either manner or path in a given clip or in the set as a whole. An entity
moving along a marked path but in a predictable manner (e.g., a ball rolling in a zig-zag)
may be more likely to elicit path than manner, for example. Indeed, we found that in a
small number of cases, some tendencies emerged based on the stimulus item itself. As an
example, the girl running in a circle was the most likely to elicit simultaneous encoding;
85% (29 out of 34) of responses across both groups depicted this using a person classifier
running in a circle. The woman running was the most likely to be represented sequentially,
with 27% (9 out of 33) of responses across both groups encoding in such a way. There may
be some effect from telicity at play here, whereby telic predicates prefer sequential encoding.
The woman running across the screen could be construed as the most goal-oriented of the
stimuli we analysed. Conversely, the woman walking elicited the strongest preference for
simultaneous encoding across both languages—both in proportion and the overall number
of tokens, as almost every signer produced a response using this strategy. Many signers
depicted the walking as continuous or aimless, with slow movement and pursed lips—both
of which are attested markers of continuative aspect (e.g., Oomen 2016, who describes
such marking in Sign Language of the Netherlands). The distribution of strategies in all
responses by stimulus can be seen in Tables 11 and 12. Overall, both groups preferred
simultaneous encoding, but we saw greater variation among Cena signers for the girl
running in a circle and the woman running.

Table 11. Distribution of Cena encoding strategies by stimulus.

Ball
Bouncing

Ball Rolling
Girl Running in

Circle
Woman
Walking

Woman
Running

Sim. 9 1 12 16 9
Seq. 0 0 4 1 7

Table 12. Distribution of Libras encoding strategies by stimulus.

Ball
Bouncing

Ball Rolling
Girl Running in

Circle
Woman
Walking

Woman
Running

Sim. 16 8 17 18 14
Seq. 0 1 1 0 3

An ANOVA analysis of encoding strategy and age uncovered a statistically significant
correlation (p = 0.03), in that older signers showed a greater tendency to encode sequentially
(Figure 17). The signers in the upper age brackets in our study are roughly second cohort,
as the first signer of Cena was born in 1949. This shows a pattern distinct from results of
Senghas et al. (2004), in that it is older or earlier-cohort signers who display a preference for
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sequential encoding. As many homesigners with distinct idiolects come together, segmen-
tation and linearisation may be but one effect of the rapid restructuring deaf community
sign languages will undergo in their initial stages of emergence. Such restructuring may be
phonological, grammatical, or otherwise. These are not the conditions under which Cena
has emerged. Libras on the other hand does have an analogous genesis, but this initial
period of restructuring likely took place well over a century ago. As such, our results do not
suggest that the linear sequential encoding of motion events is a property that emerging
languages in general will acquire as they develop, but perhaps rather a product of some
specific environmental criteria that NSL, among its second and third cohorts, seemed to
meet, and that Cena and Libras as they exist at this moment in time do not. Concerning the
tendency of later-cohort child signers of NSL to reanalyse manner and path as sequential,
Senghas et al. (2010) observe that “it is as if [the] children see structure where there is
none”. Perhaps because there are no child signers in our data, and as such we are not
seeing widespread segmentation as a by-product of children restructuring language from
an unconventionalised input, temporal iconicity is retained.

Figure 17. Violin plot of age and encoding strategy showing frequency along the X axis.

One question that emerged during analysis was whether the domain of non-manual
features could encode the manner of motion as the hands encoded the path. In response to
a stimulus clip of a plastic bag floating, multiple signers traced a path straight downwards
with their hand (contrary to the floating motion in the clip) whilst puffing their cheeks or
blowing. This stimulus clip did not form part of our chosen stimuli for the current study,
and as such we made no decision on whether this non-manual information was aspectual,
adverbial, or could otherwise be subsumed into a model of sequential movement encoding,
but remaining open-minded as to what can be considered a viable slot for movement
encoding will undoubtedly be pertinent in any future studies.

5. Conclusions

Overall, we see a very similar selection of handshape variants used in entity classifiers
and size and shape specifiers across Cena and Libras. Thus, the distribution of complexity
scores for classifier handshapes of each language largely resembled one another, by virtue
of the same or similar handshapes populating each data set. Without additional data it is
difficult to tell whether the similar attested handshapes across both groups are a product
of the influence of ease of articulation, or semantic categorisation—perhaps both (one can
imagine how a signer might choose an index finger extended handshape over a middle
finger extended handshape for an upright long thin object, though both are iconic). What
the results do tell us is that in this instance, there is no evidence for Cena signers prioritising
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iconic representation at the expense of ease, in lieu of conventionalised classifiers. We
do, however, present evidence for another aspect of phonology having a direct influence
on the handshapes selected for classifiers: assimilation. This phenomenon highlights
the robustness of handshape as a phonological component in signs even in young sign
languages that potentially lack systematic phonological organisation. We show how such
assimilation may influence or even dominate handshape selection, in this case winning
out over other influences from articulatory ease, iconic representation, or semantics that
converge in a trade-off for handshape selection. This has implications for our findings
on variation. Overall, we saw more handshape variants used by Cena signers in entity
classifiers, but no difference between the groups for SaSSes. On the surface, a larger
repertoire of handshapes in entity classifiers may suggest that classifier handshape is, for
now, less restrained by conventionalisation in Cena. As we have shown, assimilation may
account for this discrepancy in number of variants between groups. We conclude that we
do indeed see one influence of phonology on the selection of classifier handshapes (as the

handshape of WATER spread over a whole phrase by one Cena signer), just not from the
source we had anticipated.

Last, our results show a pattern different to that of NSL signers in the encoding of
movement (Senghas et al. 2004), in that second- and third-cohort Cena signers prefer
to encode manner and path simultaneously, akin to gesturers and signers of urban sign
languages, including the Libras signers in our study, as well as first-cohort NSL signers.
This does not reflect the preference for sequential linearisation of path and manner found
in younger NSL signers, those of comparable cohorts to the Cena signers in our study. A
relevant variable that differs between Cena and NSL signers is that, unlike Cena signers of
a comparable cohort, the vertical language input19 that second-cohort NSL signers received
was from previously unconnected homesigners. The different preferences between Cena
and Libras on one hand and NSL on the other in encoding manner and path could well be a
result of the rapid restructuring a language undergoes in response to relatively disorganised
vertical input from disparate homesigners, in which some motivation other than temporal
iconicity tips the balance of the trade-off between encoding strategies. Cena signers did not
receive such vertical input. Such an explanation would account for why later-cohort NSL
signers seemed to be the exception in their preferences for linear sequencing, and why Cena
and Libras signers patterned akin to all other groups. We also found a significant correlation
between age and movement encoding strategy, with older Cena signers segmenting manner
and path in motion events at a greater rate than younger Cena signers. Such inter-signer
variation (in this case along the axis of age) invites future questions about whether this
pertains to other domains such as syntax. We have seen in other studies using the Haifa clips
that different preferences in word order and argument structure disambiguation emerge at
different rates among cohorts of signers of emerging sign languages when compared to
those of the corresponding national sign language of their country (Meir 2010). Considering
the existence of several studies on young sign languages using the Haifa clips for this aim
(Meir et al. 2017; Ergin et al. 2018), we hope that word order elicitation along these lines
may yield further opportunities to draw direct comparisons between an incipient sign
language and a national sign language on the same basis.
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Appendix A

Table A1. Handshape Index.

Handshape Example in Text

BSL vehicle classifier/Cena SaSS

ASL vehicle classifier

HKSL airplane classifier (old)

HKSL airplane classifier (new)

Low finger complexity handshape/Cena entityclassifier

Low finger complexity handshape

Medium finger complexity handshape

Medium finger complexity handshape

High finger complexity handshape
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Table A1. Cont.

Handshape Example in Text

High finger complexity handshape

High finger complexity handshape

Flat handshape

Extended handshape

Curved handshape

Bent handshape

Stacked handshape

Crossed handshape

Cena SaSS

Libras SaSS

Notes

1 See Zwitserlood (2012, p. 175) for discussion of the similarities and differences of classifiers in signed and spoken languages.
2 See Appendix A for a list of all handshapes appearing in the text.
3 Entities can be specified for manner and path movement features, which may or may not be encoded at all, and if so, sequentially

or simultaneously. Therefore signers have more choices available in the encoding of movement features. Discussion on this topic
will follow later in this section.

4 See Brentari et al. (2012, p. 7) for a justification of this choice concerning potential alternate results using other models.
5 We guide the reader to Van der Hulst and van de Weijer (2017) for an overview of the theory of Dependency Phonology.
6 We thank the editor for this observation.
7 The most notabe being that in Ann’s model, flat handshapes receive a difficulty score one increment lower than that of extended

handshapes.
8 Recall that object classifiers broadly correspond to entity classifiers.
9 Supalla (1990, p. 132) provides ‘person limping in a circle’ as one such example in ASL.

10 cf. de Quadros (2020) for a recent and detailed volume dedicated to studies on Libras.
11 We also direct readers to the short film Jogos Dirigidos (‘Directed Games’) by Jonathas de Andrade (Internationale Filmfestspiele

Berlin 2020), in which deaf signers recount narratives and play theatre games in Várzea Queimada.
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12 Introduced in 2003, the Bolsa Famíla program provides financial aid to low-income families provided they meet certain conditions,
such as sending their children to school. Many families in Várzea Queimada are recipients, travelling to the nearest city Jaicós to
collect this aid.

13 We thank Telma Franco, Bruna da Silva Neres, Silvana, and Marcilene for recording the census data with the community.
14 Meir and Sandler (2019) discuss a classifier-like suffix in ABSL in the context of compound formation.
15 The implications within language typology from the study of Kata Kolok and Adamorobe Sign Language are still very relevant

to our study since Cena and Libras do not just differ in age, but also along the axis of being a village and an urban sign language,
respectively.

16 Ages are approximate as reported verbally to our research team by members of the community.
17 We thank our reviewer for this insightful suggestion.
18 We guide readers interested in a stimuli set specifically designed to elicit linguistic and gestural depictions of motion events with

a focus on manner and path towards Özyürek et al. (2001).Few tokens appear for the ball rolling stimulus, as signers often only
depicted the path of the movement or the cause of the event, i.e., BALL THROW. As these are neither simultaneous or sequential,
we excluded such responses from the analysis.

19 See Brentari et al. (2021) for discussion of the importance of vertical contact in the emergence and development of various levels
of linguistic structure in young sign languages.
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Abstract: It has been suggested that social structure affects the degree of lexical variation in sign
language emergence. Evidence from signing communities supports this, with smaller, more insular
communities typically displaying a higher degree of lexical variation compared to larger, more
dispersed and diverse communities. Though several factors have been proposed to affect the degree
of variation, here we focus on how shared context, facilitating the use of iconic signs, facilitates the
retention of lexical variation in language emergence. As interlocutors with the same background
have similar salient features for real world concepts, shared context allows for the successful commu-
nication of iconic mappings between form and culturally salient features (i.e., the meaning specific
to an individual based on their cultural context). Because in this case the culturally salient features
can be retrieved from the form, there is less pressure to converge on a single form for a concept. We
operationalize the relationship between lexical variation and iconic affordances using an agent-based
model, studying how shared context and also population size affects the degree of lexical variation in
a population of agents. Our model provides support for the relationship between shared context,
population size and lexical variation, though several extensions would help improve the explanatory
power of this model.

Keywords: sign language; social structure; lexical variation; agent-based modeling

1. Introduction

In sign language emergence, linguistic variation at the lexical level appears to be the
default, where synonyms for a word coexist within a population. However, over time,
certain pressures seem to push towards lexical uniformity (Meir et al. 2012). We can thus
imagine two extreme cases as languages evolve: one in which the variation present in
language emergence is fully retained and a second where all the variation is lost in favor
of uniformity. What are the pressures that may drive languages away from linguistic
variability? It has been proposed that the communicative context in which languages are
used shapes the features of a language (Lupyan and Dale 2010; Trudgill 2011; Wray and
Grace 2007). Specifically in this paper, we explore how shared social and psychological
information makes it possible to use iconic signs and how this may be a driving factor in
retaining the lexical variation present in language emergence.

Traditionally, in the study of lexical variation in spoken languages, it has been assumed
that true synonyms do not exist (Clark 1987). Rather, it is accepted that synonyms for a
concept coexisting in a population would be conditioned by sociolinguistic and pragmatic
factors. However, in the first stage of language emergence, where individuals improvise
forms to refer to concepts, it appears that synonyms can coexist. It is possible that the iconic
affordances of the manual modality facilitate the coexistence of synonyms in a population.
Without data on the emergence of spoken languages, it is unclear how iconic affordances
play a role in their emergence. For these reasons, in this paper, we focus on the emergence
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of sign languages and how different factors influence the degree of lexical variability across
a population.

de Vos (2011) suggests that a high degree of variation at the lexical level may be
characteristic of sign languages used in communities with a small population size and a
high degree of shared context. Here, we refer to sign languages in such communities as
shared sign languages, following Nyst (2012). For instance, Ergin et al. (2021) report that
the shared sign language Central Taurus Sign Language is “remarkable in its mixture of
more or less conventionalized1 signs or sign sequences, improvised sign sequences, and
competing lexical variants”.

Similarly, in Kata Kolok, a sign language which emerged in a relatively small, insular
village community in northern Bali due to a high incidence of hereditary deafness (de Vos
2012; Marsaja 2008), a high degree of lexical variation has been observed (Mudd et al. 2020);
in response to a picture description task, up to nine lexical variants for a stimulus were
produced, while other stimuli in the task elicited a uniform response (Mudd et al. 2020). This
high degree of lexical variation seems typical of shared sign languages and has also been
reported in Al-Sayyid Bedouin Sign Language (ABSL) (Meir et al. 2012), San Juan Quiahije
Chatino Sign Language (SJQCSL) (Hou 2016) and Providence Island Sign Language (PISL)
(Washabaugh 1986), to name a few.

In contrast, sign languages used predominantly by a large and dispersed group of deaf
individuals, most of whom are born to hearing parents, or Deaf community sign languages
(Meir et al. 2010; Mitchell and Karchmer 2004), appear to exhibit lower levels of lexical
variation than shared sign languages (Meir et al. 2012). However, it should be noted that
this claim is mostly based on anecdotal evidence (for one exception, see Washabaugh
1986). What can be said is that variation in this category of sign languages is typically
structured along different sociolinguistic lines than in shared sign languages, as variation is
often the result of schooling practices (Meir et al. 2010). For example, gender-based school
segregation in Dublin has resulted in a gendered Irish Sign Language lexicon (LeMaster
2006), and different varieties of American Sign Language (ASL) have emerged due to
race-based school segregation (McCaskill et al. 2011).

There undoubtedly also exists structured variation in shared sign languages, such as
within families (Sandler et al. 2011) and also along sociolinguistic lines (Mudd et al. 2020).
Despite evidence of structured variation, it seems like the degree of lexical variation in
shared sign languages is higher within a small community across the board, with frequent
interlocutors using different forms to refer to a concept (de Vos 2011). Crucially, despite the
existence of multiple forms associated with a concept, signers are able to understand each
other. Tkachman and Hudson Kam (2020) posit that a decrease in lexical variation may only
be necessary in cases where communication fails. This may be less the case in shared sign
language, where pressures for convergence seem to be somewhat alleviated. Meanwhile, in
Deaf community sign languages, frequent interlocutors seem to have more synchronized
lexical preferences, with higher degrees of variation evident when comparing larger, more
dispersed subgroups of the community. What aspects of shared signing communities could
reduce the pressure for linguistic uniformity?

One possibility that we explore in the present study is that shared context alone,
allowing for the use of iconic forms, may be sufficient to maintain high degrees of lexical
variation in a community (Sandler et al. 2011; Tkachman and Hudson Kam 2020). In
tight-knit communities, individuals can make use of shared social and psychological
information, facilitating the use of strategies such as pointing to concepts and using iconic
signs (de Vos 2011). Iconic signs, in which aspects of a sign’s form resemble aspects of that
sign’s meaning (Dingemanse et al. 2015), would only be successfully communicated (if not
already conventionalized) when individuals share the same salient features (specific to the
individual) associated with a concept (the entity or concept in the real world). For instance,
in the shared sign language ABSL, the sign for kettle was shown to differ across families,
but within families, members were uniform in their productions (Sandler et al. 2011).
Regarding this variation, Sandler et al. (2011) state: “It is likely that all the different versions
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would be intelligible across the community, due to iconicity, context, or the existence of
synonymy in the signers’ mental lexicons—possibly all the of the above”. We refer to
these as productive synonyms, i.e., variants that may be used interchangeably, in contrast to
perceptual synonyms, i.e., variants which signers may be aware of in a more abstract sense
but not use (Mudd et al. 2020).

Figure 1 shows three signs for pig used in the Kata Kolok community. Many villagers
in this community make a living as farmers, and this is reflected in the iconic motivations
underlying the forms produced for PIG-1 and PIG-2. Given that the members of this
community share a high degree of cultural context, it is probable that individuals exploit
iconic mappings, understanding each other by retrieving the meaning (comprised of
culturally salient features) from the form even if they have not seen or produced the form
themselves. On the other hand, when shared context is not available (i.e., individuals are
from different backgrounds and have different experiences), there is no advantage to using
iconic signs, as the culturally salient features of interlocutors are different. Continuing
with this example, imagine someone from a different community who does not have
experience with farming. The underlying iconic motivations related to this practice will be
meaningless to them, and therefore, the meaning comprised of culturally salient features
to the individual in the farming community which are expressed in the form (e.g., PIG-1,
whose underlying iconic motivation refers to how pigs are killed) would not be understood
unless the mapping is learned. As explained by Occhino et al. (2017), iconicity is subjective
as it is dependent on one’s language and culture-specific experience.

Figure 1. Three variants for pig in Kata Kolok produced in response to a picture description task
(Lutzenberger et al. 2021; Mudd et al. 2020). The iconic motivation underlying PIG-1 is how a pig
is killed, for PIG-2 is how a pig eats and for PIG-3 is the ears of a pig. It is clear that the cultural
context of the Kata Kolok community has shaped lexical preferences, illustrated with iconic signs
(i.e., mappings between culturally salient features and forms). For instance, the iconic motivations of
PIG-1 and PIG-2 stem from farming practices in the community.

Here, we aim to operationalize the relationship between shared context (allowing
for iconic mappings) and lexical variation using an agent-based model. In our model,
the language representation is adapted from the semiotic triangle (Ogden and Richards
1925). Traditionally, the semiotic triangle consists of a referent (something concrete or
abstract referred to in a particular instance of a conversation), a meaning (a representation
of that referent by a given individual) and a form (the signal conveyed) (terminology
following Steels and Kaplan 1999, definitions following Vogt 2002; Vogt and Divina 2007).
The relationship between these components has been used to study the symbol grounding
problem (Harnad 1990), i.e., the problem that symbols are internal representations but need
to be linked to entities in the real world (Vogt 2002).

In the semiotics literature, there is a heavy emphasis on the conventionalized and/or
arbitrary link between the form and referent (see Pierce 1931), which is unsurprising
considering the long-held assumption that arbitrariness is a design feature of language
(de Saussure 1916; Hockett and Hockett 1960). However, the emphasis on arbitrariness has
been reduced due to the overwhelming presence of iconic forms in sign languages as well
as in spoken languages (see Perniss et al. 2010 for a review). It should be noted that the
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role of iconicity in language emergence may differ in signed and spoken languages, given
the different affordances of the modalities, which may have ramifications on the degree of
lexical variability.

In the present study, we adapt the semiotic triangle to reflect what we posit is rep-
resentative of the linguistic situation in sign language emergence. The semiotic triangle
presented here consists of three components: (1) a concept, i.e., an abstract notion; (2) cul-
turally salient features, i.e., culturally salient features of a concept; and (3) a form, i.e., the
signal conveyed. For example, a hypothetical semiotic triangle from an individual in the
Kata Kolok community could consist of (1) the concept pig, an abstract representation of
the animal; (2) culturally salient features of a pig in this farming community, such as how
a pig is killed and how a pig eats; and (3) the form PIG-1 (see Figure 1), whose iconic
motivation stems from how a pig is killed. Notably, the inclusion of culturally salient
features in the language model allows for the use of iconic mappings between the culturally
salient features and the form. As such, the original contributions of this model are the
introduction of culturally salient features and the iconic–inferential pathway (presented in the
right triangle in Figure 2). In addition to the conventional link between form and concept,
the iconic–inferential pathway goes from form to culturally salient features to concept (or
vice versa). Here, an individual can make use of the culturally salient features (unique to
them depending on their culture and experiences), which can be retrieved from the form
given that cultural knowledge is shared.

Figure 2. The semiotic triangle used in the current study, consisting of a concept, culturally salient
features and a form. The triangle on the left shows the traditional view of the relationship, in which
an arbitrary link between the form and concept are made. Depicted in the triangle on the right, we
present an alternative route to connecting the form to the concept, through culturally salient features,
which we call the iconic–inferential pathway. Figure based on Vogt and Divina (2007), adapted from
Ogden and Richards (1925), updated with terminology used in the current study.

Here, we provide an example of how these pathways could be used in interaction with
the example of pig again from the Kata Kolok community, using a hypothetical conversation
between individual A and individual B, both from this community. In conversation,
individual A uses the sign PIG-1 (iconic motivation referring to how a pig is killed).
However, individual B is not familiar with this form and, using the conventional link (form
to concept), does not know at this stage what individual A is referring to. Subsequently,
individual B uses the iconic–inferential pathway to consider if the form produced by
individual A overlaps with the culturally salient features of any concept. Because individual
B is from the Kata Kolok community, where individuals have knowledge about farming,
including the way in which pigs are killed, individual B recognizes that the form PIG-1
produced by individual A refers to how a pig is killed, and thus likely refers to pig. In this
way, when individuals share a cultural context, the iconic–inferential pathway can serve
as a supporting route in case the conventional pathway fails. In the event that neither of
these pathways lead individual B to the concept pig, it is probable that these individuals
will need to initiate repair in order to understand each other. Though many strategies may
be used, one option would be for individual B to learn the form produced by individual A.
Although in the operationalization of this model the conventional link has priority over the
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iconic–inferential pathway, in the real world, meaning can also undoubtedly be inferred
using the iconic–inferential pathway prior to the conventional link or a combination of both.

This theory generates a prediction about the level of iconicity present in different
types of communities. Frishberg (1975) showed that in ASL, a Deaf community sign
language, signs tend to become less iconic over time. Pleyer et al. (2017) point out that
studies from young sign languages and homesign systems show that “signs gradually shed
their iconic mapping”, potentially in favor of facilitating a larger vocabulary (Gasser 2004).
However, what about for shared sign languages? Does the level of iconicity remain high
or decrease over time? We predict that in shared sign languages, the level of iconicity will
remain relatively high because iconic forms are successfully communicated, as community
members share a high degree of cultural context. In contrast, in Deaf community sign
languages, we predict that iconicity will decrease, as found by Frishberg (1975) for ASL,
because in these larger communities, individuals typically come from diverse backgrounds.
Therefore, retrieving culturally salient features from the form will not be useful when
communicative partners do not share cultural context. Rather, individuals are more likely to
adapt their form moving closer to the form of their communicative partner. This helps them
to successfully communicate, as their forms move towards becoming aligned. However, as
individuals do not likely share a cultural context (and hence likely have different salient
features), adapting one’s form would typically result in a move away from its initial highly
iconic state. Iconicity is often talked about on a large scale, irrespective of individual
experience. While iconic affordances can be grounded in human experience (e.g., men have
beards), it must be stressed that iconicity remains subjective (Occhino et al. 2017). Thus,
here, iconicity is considered on an individual level, as opposed to across entire communities
where individuals may not share much cultural context.

In sum, we propose that in communication individuals may exploit an iconic–inferential
pathway, making use of iconic mappings between a form and culturally salient features
if a conventional pathway is not available. In communities such as shared signing com-
munities where individuals share psychological and social information, we predict that
communicative partners will successfully communicate using the iconic–inferential path-
way if the conventional pathway fails. Because communication can succeed using these
two routes, lexical variation should remain high, as well as the degree of iconicity in the
community. On the other hand, in communities such as those with Deaf community sign
languages, because there is less shared information, the iconic–inferential pathway is less
useful. Hence, in the case of failure using the conventional pathway, individuals are more
likely to proceed to adapt their lexical form in order to be understood. Hence, we predict
that communities with little shared context will move towards lexical uniformity and low
degrees of iconicity.

In addition to shared context, it has been proposed that population size may affect
linguistic features (Lupyan and Dale 2010; Wray and Grace 2007). In sign languages,
anecdotal evidence suggests that small populations exhibit a higher degree of lexical
variation than large populations (Meir et al. 2012). The relationship between population size
and lexical variation has been supported by a recent computational model (Tkachman and
Hudson Kam 2020), though previous computational models have found that conventions
emerge faster in smaller populations (Baronchelli et al. 2006). Although not the main focus
of this study, we also consider the effect of population size on the degree of lexical variability,
as typically shared sign languages emerge in smaller populations, and Deaf community
sign languages emerge in larger populations. Modeling shared context and population size
may help to tease apart the contribution of each on the degree of lexical variation.

In the next section, we describe how this theory is operationalized using an agent-
based model. Following this, we begin the results section with two example model runs
focusing on the results of the language game component of the model. Then, we study the
effect of shared context on lexical variation by altering the number of groups in the model,
which determines how many agents share the same cultural context. Concluding the results
section, we briefly consider the effect of population size on lexical variation. Finally, in
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the discussion section, we first focus on comparing the model results to the evidence from
variation in signing communities. Then, we discuss the limitations of this model and how
it can be extended to account for these limitations.

2. Model Description

The model description is inspired by the ODD (Overview, Design concepts, Details)
protocol for describing agent-based simulations (Grimm et al. 2006; Grimm et al. 2010).
The description has been adapted to include links between the model and real world
examples, to hopefully make for a more understandable model description. The model was
implemented in Mesa, a Python framework for agent-based modeling (Kazil et al. 2020).
The model code is available on figshare: https://doi.org/10.6084/m9.figshare.15163872.v1,
accessed on 23 January 2022.

Purpose. The purpose of this model is to investigate how shared context affects lexical
variation in sign language emergence. As shown in Figure 3, the agent-based model takes
the following values as input parameters:

• The number of concepts (n_concepts);
• The number of bits (n_bits): the number of bits (0 or 1) in the culturally salient features

and form (i.e., the length of a word);
• The number of agents in the model (n_agents) (i.e., the population size);
• The number of groups (n_groups): agents are assigned to a group, which determines

which features of a referent are culturally salient to an agent;
• The initial degree of overlap between the culturally salient features and form (ini-

tial_degree_of_overlap) (the parameter simulating iconicity);
• The number of time steps in the model (n_steps).

Figure 3. Visualization of the steps and parameters in the agent-based model. During the initialization
phase, the number of groups (n_groups) determines how many subsets of the population have
the same set of identical culturally salient features associated with concepts. Then, a number of
agents are created (n_agents). Each agent is randomly assigned to a group, and their language
representation is set given the following parameters: the number of concepts (n_concepts), the number
of bits (n_bits) and the initial degree of overlap between the culturally salient features and form
(initial_degree_of_overlap). At each time step, all agents initiate a language game (i.e., they take a turn
as the sender). At the end of each time step, data on the mean degree of iconicity and the mean lexical
variability are calculated. The model continues for a number of steps (n_steps).

Entities, state variables and scales. The only entity in the model is the agent, which
is the entity in the model that represents one individual in the real world. Agents consist of
a unique id and a group that they are assigned to during the initialization stage (first stage
of the model). Furthermore, each agent has a language representation which is explained
in the initialization below. Figure 4 shows an example of an agent.

220



Languages 2022, 7, 31

Figure 4. Example of an agent.

The agent’s unique id is 1 as it is the first agent created in this run of the model. In
this example, there is only one group (n_groups = 1), so the agent is assigned to group 1.
As there is only one group, all agents in the model would have the same culturally salient
features corresponding to each concept. This is akin to individuals of a population having
shared social and psychological information, thus they are likely to have similar notions for
a given concept. Some examples of concepts in real life are pig, tree and destiny, as discussed
in the introduction. In the example in the figure, there are two concepts (n_concepts = 2);
each concept is associated with culturally salient features and a form, both of which are
made up of three bits (n_bits = 3). For each bit of the form, the probability that it will have
the same value as the corresponding bit in the culturally salient features is determined by
initial_degree_of_overlap. Hence, the form, corresponding in real life to a sign produced or
a word uttered, is determined by the association with the culturally salient features. The
idea is that when individuals initially improvise forms, the forms often bear some degree
of resemblance to culturally salient features of the concept. For example, in Kata Kolok,
signs for pig refer to how a pig is killed, how a pig eats or a pig’s ears—features that are
culturally salient in the Kata Kolok community.

Process overview and scheduling. The set-up of the model is outlined in initialization
below. After the initialization phase, each time step consists of the processes outlined in
Table 1. For details of these processes, see the Submodels sections. A schematic overview
of the order of processes and parameter input is provided in Figure 3.

Initialization. For each group (n_groups), a bit vector of length n_bits is generated per
concept (n_concepts). Following the example provided in Figure 4, the culturally salient
features associated with concept A is 001 and concept B is 000. In the real world, this could
be analogous to two concepts, say, pig and butterfly, which have different culturally salient
features (dependent on the background of a person), such as wings for a butterfly and
pigs rolling in mud or how they are killed in farming. Roughly, the string of 0s and 1s
representing the culturally salient features can be thought of as a unique representation of
the characteristics of that concept, given the group one is in.

Each agent has a language representation which consists of, for each concept, a set
of culturally salient features and a form, as shown in Figure 4. n_concepts determines the
number of concepts in the language representation. This is akin to the number of words in a
person’s vocabulary. Each concept is associated with culturally salient features and a form,
each consisting of a number of bits (0 s and 1 s), determined by n_bits. The culturally salient
features corresponding to each concept are fixed, based on the group that the agent belongs
to. The culturally salient features and concepts are never updated or changed throughout
the simulation. Only the forms can be updated. The idea here is a simplification of reality,
in which an individual is born in a certain context, determining what features are salient
culturally for the entirety of their life (e.g., in communities where farming is practiced,
one’s concept of an animal is likely related to how that animal is farmed). However, despite
this, the form (produced sign or uttered word) can change over the course of one’s life (e.g.,
I may say “rad”, “radical” or ”cool” to refer to the same concept).
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Iconicity is represented in the model by the similarity between the forms (sign pro-
duced or word uttered) and the culturally salient features for a concept. For example, if a
butterfly’s wings are salient in one’s culture and the sign for butterfly refers to the wings
of the insect, then the similarity between the culturally salient features and the form is
strong and thus highly iconic for individuals with the same background. In the model, to
understand how iconicity affects lexical variability, the parameter determining the degree
of overlap between forms and culturally salient features is varied. This is operationalized in
the model in the following way: The relationship between each bit of the culturally salient
features and the form is determined by the initial_degree_of_overlap, such that the probability
that the form’s bit is the same as the bit from the culturally salient features is equal to the
value of initial_degree_of_overlap. For a bit of the form that is not chosen to be the same
as the bit of the culturally salient features in the initial event, then that bit is randomly2

assigned a 0 or 1. As such, a non-iconic form does not have a structured relationship
between the form and the culturally salient features; rather, its relationship is arbitrary. If
the initial_degree_of_overlap is set to 1, then there is a 100% chance that each bit of the form
will be the same as that of the culturally salient features. If the initial_degree_of_overlap is set
to 0, then each bit of the form is randomly assigned a 0 or 1.

To illustrate with an example following Figure 4, take concept A, which is associated
with the culturally salient features 001. Before assigning the forms, the language representa-
tion looks like this: A, 001, NA NA NA, with 001 referring to the culturally salient features
and NA NA NA referring to placeholders for each bit of the form. Starting with the first
bit of culturally salient features (0), there is a 33% chance that the corresponding bit of the
form will be identical to the bit of the culturally salient features in this initial event. The
outcome of this event is that the bit of the culturally salient features and of the form are
not identical. From here, a new event occurs, randomly assigning a 0 or 1 to this bit; a 1 is
randomly assigned (note that at this stage a 0 could also be chosen randomly). Now, the
language representation looks like this: A, 001, 1 NA NA. The same process is repeated to
determine the second bit of the form, and here the outcome of this event is that this bit is
identical, i.e., the second bit of the form is set to 0 as the second bit of the culturally salient
features is 0. Finally, this process is repeated a third time, and here the outcome of this
event is that the bit of the culturally salient features and of the form are not identical. From
here, a new event occurs, randomly assigning a 0 or 1 to this bit; here, it happens to be a 0
that is chosen (note that at this stage, a 1 could also be chosen randomly). Thus, the final
language representation of this agent for concept A is: A, 001, 100.

Submodel Language game. The language games consist of two agents interacting—a
sender and a receiver, simulating a simplified exchange between two individuals. At each
time step in the model, all agents take one turn as a sender in the language game. As
shown in Figure 5, the language game consists of four steps. First, the sender randomly
chooses a concept and produces the corresponding form. In Figure 5, the sender has
randomly chosen concept A. In real life, this would be analogous to an individual wanting
to communicate about a given concept and producing the corresponding sign or uttering
the corresponding word.

Second, in the language game, the receiver selects the form which is closest to the form
of the sender, by calculating the distance between the sender’s form to all of the forms of
the receiver. Crucially, in this model, the distance is calculated by comparing the bits at the
same index. In the event of a tie between two or more forms as having most in common
with the form of the sender, a form that tied is randomly chosen. Following the example
provided in Figure 5, the sender’s form is 100. The distance to the receiver’s first form 001
is 2/3 and the distance to the receiver’s second form is 100 is 0/3, so the second form is
selected. The concept of the selected form of the receiver is then compared to the chosen
concept of the sender. If the concept of the sender and receiver are the same, then the
language game is over and no update is made. When the language game succeeds here,
we refer to this as form success. However, if the concepts of the sender and receiver do not
match (as is the case in the example presented in Figure 5 where the sender chose concept
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A and the receiver’s closest match is concept B), then the language game proceeds to the
third step. Success at this step of the language game represents the conventional link or
memorizing the association between a concept and a form. Typically in language games, it
is the conventional link that is modeled.

This next step presents the original contribution of this model, which models the
ability of individuals to make use of iconic affordances. In this third step, the form of the
sender is compared to all the sets of culturally salient features of the receiver. As performed
in step two between forms, the distances between the form of the sender and all of the sets
of culturally salient features of the receiver are calculated, and the closest culturally salient
features are selected. Again, following the example in Figure 5, the sender’s form is 100.
The distance to the receiver’s first culturally salient features 001 is 2/3, and the distance
to the receiver’s second culturally salient features is 000 is 1/3, so the second culturally
salient features are selected. As in step two, the concept of the receiver’s selected culturally
salient features is compared to the sender’s chosen concept. If these concepts are the same,
then the language game is over and no update is made. When the language game succeeds
here, we refer to this as culturally salient features success. Success at this step of the language
game represents the iconic–inferential pathway, where a form and concept are linked via
the cultural salient features. Crucially, no memorization is required. However, at this
stage, if the concepts of the agents do not match (as is the case in the example presented in
Figure 5 where the sender chose concept A and receiver’s closest match is concept B), then
the language game proceeds to the fourth step.

The last step of the language game represents when communication is unsuccessful
via the conventional link and the iconic–inferential pathway. In this case, as is typical in
language games, one agent updates their form to hopefully allow for successful communi-
cation in the future. In real life, this corresponds to aligning speech with an interlocutor.
Concretely, in this fourth step, for the sender’s chosen concept (concept A), the receiver
updates one bit of the form which is different from the form of the sender. If the language
game advances to this stage, we call this bit update. In Figure 5, the sender’s form corre-
sponding to concept A is 100. The receiver’s form corresponding to concept A is 001. The
bits that are different between the sender’s and the receiver’s form are identified (the first
and third bits), and one is randomly selected to be changed to correspond to the sender’s.
In the example, the first bit was chosen and is changed to a 1; now, the receiver’s form for
concept A is 101.

Figure 5. The steps of the language game with an accompanying example.
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Submodel Collect data. In the data collection phase of each time step, two calculations
are made: the mean degree of iconicity and the mean lexical variability. Calculation
examples are demonstrated with the agents in Figure 6.

Figure 6. Example agents for calculating the mean degree of iconicity and the mean lexical variability.

First, the mean degree of iconicity is calculated for each concept of each agent and
averaged across all agents. To calculate the degree of iconicity for a concept, the culturally
salient features and the form are compared at each index, with the similarity (or overlap)
calculated. For example, for agent 1 in Figure 6, for concept A, the associated culturally
salient features are 001 and the form is 100. The similarity between these is 1/3. For concept
B, the similarity is 2/3. Thus, the mean degree of iconicity for agent 1 is 1/2.

Next, the mean lexical variability in the population is calculated by comparing all
forms for each concept between all pairs of agents in the population. If the agents’ forms
for a concept are the same, i.e., all bits match at each index, then the distance between the
productions is 0. If two agents’ forms for a concept are not the same, i.e., the bits differ at
one index or more, then the distance between the productions is 1. Thus, the result of the
comparison between two agents’ forms is binary (distance of 0 or 1)3. For each pair, the
mean of the distances is taken. We will illustrate this calculation with the agents depicted
in Figure 6: For concept A, agent 1’s form is 100 and agent 2’s form is 001. As these forms
differ at the first and last positions, the distance between them is 1. Subsequently, for
concept B, agent 1’s form is 001 and agent 2’s form is 100, which differ at the first and last
positions, so the distance between them is 1. Thus, the mean lexical variability between
these agents is 1.

3. Results

In this section, we first present results of two single runs in order to explain the
measures used and to give an intuition as to what one single run of the model looks
like. Here, we explain the results of the language games—that is, for each language
game, it is recorded if the game ends at form success (step two from Figure 5), culturally
salient features success (step three from Figure 5) or bit update (step four from Figure 5).
Additionally, we show the mean degree of iconicity and the mean lexical variability for
each run.

Following these examples, the role of shared context is investigated by altering the
number of groups (n_groups) and the effect of population size is investigated by altering
the number of agents (n_agents). We consider the effect of these parameters on the mean
lexical variability and the mean degree of iconicity. The model simulations presented are of
100 repetitions. The remainder of the parameter explorations can be found in Appendix A,
which investigate the effect of the number of concepts (n_concepts), the number of bits
(n_bits) and the initial degree of overlap between the culturally salient features and the
form (initial_degree_of_overlap).

Additional parameter explorations studying the role of initial_degree_of_overlap,
n_concepts and n_bits on lexical variability and iconicity can be found in Appendix A.

3.1. Two Example Runs

To show what one run of the model entails, we present the results from two single
model runs. Both model runs differ only in one parameter, the number of groups (n_groups),
which determines which set of culturally salient features an agent has. The first run
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presented consists of one group and the second run presented consists of ten groups. The
other parameters are the following:

• The number of concepts (n_concepts): 10;
• The number of bits (n_bits): 10;
• The number of agents in the model (n_agents): 10;
• The initial degree of overlap between the culturally salient features and form (ini-

tial_degree_of_overlap): 0.9;
• The number of steps in the model (n_steps): 2000.

3.1.1. Language Game Results

First, we present a model run consisting of one group (n_groups = 1), meaning that all
agents belong to the same group. This results in all agents having the same set of culturally
salient features.

In the language game step of the model, as shown in Figure 5, there are three ways
in which the language game can end: 1. there is a match between the concepts associated
with the sender’s form and the receiver’s closest form to the sender’s form (form success,
step 2 Figure 5); 2. there is a match between the concepts associated with the sender’s form
and the receiver’s closest culturally salient features to the sender’s form (culturally salient
features success, step 3 Figure 5); or 3. for the form of the receiver corresponding to the
concept associated with the form communicated by the sender, a bit which does not match
the sender’s is updated (bit update, step 4 Figure 5). These three steps where the language
game can end are visualized in Figure 7 for the first 10 stages (left) and over all 2000 model
stages (right). To further explain, in each time step, each of the 10 agents initiates 1 language
game, which may end in form success, culturally salient features success or bit update. At
each time step, the proportions of these language game results are visualized as a barplot.
For example, in the run presented in Figure 7, at stage 1 out of the 10 language games
played, 8 resulted in form success, 1 resulted in culturally salient features success and 1
resulted in a bit update.

Figure 7. The proportion of language game results (form success, culturally salient features success
or bit update) with 10 agents all belonging to the same group (n_groups = 1) for the first 10 model
stages (left) and over the 2000 stages (right). At each stage, 10 language games were played. The
x-axis starts at stage one because in stage zero there is only model set up and no language game.
Across all stages of this run, the majority of the language games end with form success, with a small
proportion ending with culturally salient features success (here abbreviated as CS features success).
Over 2000 stages, shown on the right, the results were averaged over 50 consecutive model stages
(i.e., each bar of the histogram represents the mean of 50 stages).

It is apparent that the vast majority of language games in this run of the model end
after form success. In this run of the model, as all agents share the same set of culturally
salient features (n_groups = 1) and because all agents create their forms to be highly iconic
(initial_degree_of_overlap = 0.9), the forms of agents will be highly similar at the start of
the simulation. The similarity between the agent’s forms results in a majority of language
games that are ended with form success. Thus, even though the forms stay highly iconic
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(they are not changed as there is hardly any bit updating), the agents do not use the iconicity
present (language games ending in culturally salient features success) as the language game
typically ends with form success. However, throughout the simulation there is still a small
proportion (around 10%) of language games ending after culturally salient features success.
Few language games end with a bit update.

Second, we present a model run consisting of 10 groups (n_groups = 10), meaning
that each agent is randomly assigned to 1 of the 10 groups. Because agents are randomly
assigned to a group, this does not guarantee that all agents are in a different group. Once
assigned to a group, agents are initialized with the set of culturally salient features generated
for that group.

Figure 8 shows the results of the language games of 1 model run with 10 agents and
10 groups for the first 10 stages (left) and over 2000 stages (right). For example, in stage
1, 8 language games end with a bit update, 1 ends after culturally salient features success
and 1 ends after form success. Over the 2000 stages, it is evident that the proportion of
runs ending in a bit update decreases and the proportion of runs ending in form success
increases. Over time, form success becomes the most prominent result of the language
game, though a considerable amount of language games ending in bit update remains. On
the other hand, there are fewer language games ending in culturally salient features success;
it is clearly the most infrequent result.

Figure 8. The proportion of language game results (form success, culturally salient features success
or bit update) for a model run with 10 agents randomly assigned to 1 of 10 groups (n_groups = 10) for
the first 10 model stages (left) and over the 2000 stages (right). At each stage, 10 language games
were played. The x-axis starts at stage one because in stage zero there is only model set up and no
language game. The majority of the language games at the start of the simulation end with bit update,
while later, more end with form success and still a considerable amount end with bit update. Few
language games end with culturally salient features success (here abbreviated as CS features success).
Over 2000 stages, shown on the right, the results were averaged over 50 consecutive model stages
(i.e., each bar of the histogram represents the mean of 50 stages).

In comparing these two example runs, it is evident that the results of the language
games with 1 group and 10 groups are different. With 10 groups, bit updates happen much
more often than for the run with one group. This is because with one group, if form success
is not possible, then culturally salient features success often is as all agents share the same
set of culturally salient features. However, with 10 groups, if form success is not possible,
agents are likely to end the game with a bit update because it is unlikely that agents share
the same culturally salient features, so culturally salient feature success is unlikely to occur.
Thus, these two model runs demonstrate how the number of groups (determining the set
of culturally salient features of the agents) affect the results of the language games, which
in turn affect the degree of lexical variability and iconicity across the population.

3.1.2. Lexical Variability and Iconicity

Figure 9 shows the mean lexical variability and iconicity over the 2000 model stages for
the run with 1 group (left) and with 10 groups (right). As previously mentioned, the mean
lexical variability is calculated by comparing each bit of each form per pairs of agents (the
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distance is 0 if all bits match or 1 if more than 1 bit differs), averaged over all agents at each
stage. The mean iconicity is calculated by comparing the degree of overlap between each
form and corresponding culturally salient features in an agent’s language representation,
averaged over all agents at each stage.

First, when all 10 agents belong to 1 group (as can be seen on the left in Figure 9),
the degree of iconicity remains constant throughout the run, above 0.9. The mean lexical
variability drops slightly and then stabilizes around 0.5. In contrast, when agents are
randomly assigned to 1 of 10 groups, the picture is drastically different; as can be seen
on the right in Figure 9, both the mean lexical variability and degree of iconicity decrease
more than when all agents are assigned to the same group. Initially in this case, the lexical
variability across the population is nearly at 1, i.e., the maximum distance possible between
the forms of agents. As the forms of agents are initialized on the basis of their culturally
salient features, it makes sense that the lexical variability is maximal given that (most)
agents are assigned to different groups. From there, the mean lexical variability drops
sharply, indicating that there is more lexical similarity across the population over time. The
degree of iconicity also drops but stabilizes above 0.5. Given that the degree of iconicity
calculation is performed on a bit by bit basis comparing the form to the culturally salient
features, 0.5 would represent chance, i.e., an unstructured relationship between the bits of
the form and culturally salient features. Though the degree of lexical variability is initially
higher when agents are assigned to 1 of 10 groups, the degree of lexical variability decreases
much faster and continues to do so, whereas when agents all belong to the same group, the
degree of lexical variation (after a short drop in the first 100 stages) remains relatively stable.

Figure 9. The mean lexical variability and iconicity over the 2000 model stages for one run with
1 group (left) and 10 groups (right). With all agents belonging to the same group (n_groups = 1),
the degree of iconicity remains high, and the mean lexical variability across the population remains
relatively constant, with more than half of the forms across the population being different. With
10 groups that agents could be assigned to (n_groups = 10), the degree of iconicity drops and then
stabilizes slightly above 0.5, with 0.5 representing an unstructured relationship between the bits of
the form and culturally salient features. The mean lexical variability across the population drops
sharply and then continues to drop slowly, indicating that forms become more and more uniform in
the population over time.

Now that two examples with just one run have been discussed, we will show the
results from 100 repetitions averaged per run with a focus on lexical variation.

3.2. The Effect of Multiple Groups on Lexical Variation

Figure 10 shows different group sizes (n_groups = 1, 2, 5 and 10) and the mean degree
of lexical variability and iconicity over 100 repetitions. The results from the examples in the
previous section are in line with what is shown here; when there is only one group (i.e., all
10 agents have the same set of culturally salient features) at stage 0, there is already some
overlap between forms in the population—a lexical variability value of approximately 0.6,
indicating that 40% of forms associated with a concept are identical across the population
at the start of the run. Over time, the mean lexical variability does not drop below 0.5. The
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degree of lexical variability in the population stabilizes more quickly and higher than in
the simulations with other groups sizes.

In populations with more groups, the mean lexical variability at the start of the run is
high (between 0.8 and 1), as agents belong to different groups and their culturally salient
features and hence their forms differ. From this initial point of high lexical variability, there
is a sharp decrease in lexical variability. Thus, these populations move quickly towards
more uniform form–concept pairings. The number of groups in the population determines
at which point the mean lexical variability stabilizes. When there are more groups, the
mean lexical variability stabilizes at a lower point. In other words, with more groups, there
is more lexical uniformity.

In populations with more groups and hence more culturally salient features, agents
cannot rely on shared culturally salient features to communicate. Thus, more often, as
shown in the previous section, agents update their forms to be able to successfully com-
municate with other agents, which results in more uniform form–concept pairings across
the population.

Figure 10. The mean lexical variability over the 2000 model stages for 100 repetitions of a run with
10 agents being assigned to different groups depending on the run. The dark line represents the mean
and the shaded area represents the standard deviation of the 100 repetitions. It is evident that there is
a relationship between the number of groups and the speed of the decrease of lexical variability, as
well as the final amount of lexical variability in the population: The more groups in the population,
the higher the initial lexical variability (at stage 0) but the lower the final lexical variability (at stage
2000). In addition, when there are fewer groups, the degree of iconicity is higher.

Additionally, there is a clear relationship between the number of groups and the
degree of iconicity: With fewer groups in the population, the degree of iconicity is higher.
As predicted, when there are fewer groups, iconic mappings are more useful as more sets
of culturally salient features are shared across the population, and therefore the degree
of iconicity remains higher. Moreover, as the number of groups increases, the additional
difference in lowered iconicity is smaller (e.g., the difference in iconicity between 1 and
2 groups is larger than the difference in iconicity between 5 and 10 groups). In contrast to
the lexical variability values, the degree of iconicity quickly stabilizes within the first few
hundred stages.

3.3. The Effect of Population Size on Lexical Variation

In this section, we explore the effect of population size on lexical variation for different
group sizes. Figure 11 shows different population sizes over time, considering populations
consisting of 5, 10, 20, 50 and 100 agents.

In the early stages of the simulation, larger populations exhibit a higher degree of
lexical variability than smaller populations. However, over time, larger populations exhibit
a steeper decrease in lexical variability compared to smaller populations. In the final stages

229



Languages 2022, 7, 31

of the simulation, the larger population sizes exhibit the lowest degree of lexical variability
(i.e., the most lexical uniformity). What can explain this?

In larger populations, there are initially more forms per concept (as forms are generated
on an individual level). With agents in a larger population communicating with a larger
number of agents, this results in more bit updates. In turn, bit updates typically decrease
the degree of iconicity, thereby decreasing the chance of successfully communicating with
culturally salient features success. This leads to a feedback loop whereby the frequent
bit updates lead to a decrease in the possibility for communicating with culturally salient
features success. This process is visualized in Figure 12. On the other hand, in smaller
populations, there are initially fewer forms per concept. As agents communicate with a
smaller number of agents, less bit updates occur. With fewer bit updates occurring, a higher
degree of iconicity is retained, and thus the use of the iconic–inferential pathway (language
games ending in culturally salient features success) can be successfully used.

Figure 11. The mean lexical variability over 4000 model stages for different population sizes (n_agents),
showing three different group values (n_groups) determining the sets of culturally salient features of
the agents. The dark line represents the mean and the shaded area represents the standard deviation
of the 100 repetitions. Regardless of the number of groups, it is clear that the larger population sizes
exhibit a lower mean lexical variability than small population sizes. In addition, when there are more
agents, the level of iconicity is lower.

Across all population sizes, the more groups, the lower the mean iconicity level is (see
Figure 11 iconcity for n_groups = 10 vs. n_groups = 1), as discussed in the previous section.
In addition to this, it is apparent that population size and the number of groups interact
in determining iconicity levels. When all agents belong to one group (n_groups = 1), there
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are larger differences in the mean iconicity level in the population than compared to when
agents can be assigned to different groups (n_groups = 5 and n_groups = 10). The explanation
for this relates to the feedback loop mentioned where a lower degree of iconicity stems from
more bit updates. When there are more groups, regardless of the population size, agents
cannot rely on the iconic–inferential pathway to successfully communicate (language games
ending in culturally salient features success) because their sets of culturally salient features
differ. With more groups, the feedback loop is present across all population sizes: A lower
degree of iconicity stems from more bit updates, here due to the inability of using the
iconic–inferential pathway.

Figure 12. The feedback loop from bit updating to the use of culturally salient features success visualized.

4. Discussion

Here, we present a first step in developing a model of how shared cultural context
(allowing for the use of iconic mappings) may influence lexical variation in sign language
emergence. We have shown that in a model where agents can rely on iconic mappings
between a form and culturally salient features in addition to form–concept mappings,
populations with a high degree of shared context (operationalized in the model as a smaller
number of groups determining the culturally salient features of agents) retain a higher
degree of lexical variation. In contrast, populations with many different cultural contexts
do not retain the high degree of lexical variation present in language emergence; instead,
because these populations cannot rely on iconic mappings between form and culturally
salient features, the language becomes more uniform overtime. Overall, these results
provide support for the idea that shared context facilitates a high degree of lexical variation
(de Vos 2011; Meir et al. 2012).

The main contribution of this model is a novel representation of iconicity, operational-
ized as a mapping between the bits of the culturally salient features and forms. This has
allowed us to consider how iconic properties allow for the retention of lexical variation in
culturally homogeneous groups. Crucially, without the iconic–inferential pathway, indi-
viduals would need to rely on the conventional link requiring memorizing the association
between concepts and forms. Though not tested here, we speculate that a model with
only the conventional link would predict a lower degree of lexical variability in commu-
nities with more shared context, or at least a comparable degree of lexical variability to
communities with less shared context.

In addition to the degree of lexical variability, the model generates predictions about
how iconicity is retained in the early stages of language evolution. In populations with
a high degree of shared context (i.e., a smaller number of groups), a higher degree of
iconicity is exhibited. These populations largely retain the iconicity present in language
emergence because agents initially have similar forms (in the model, there was a high
degree of initial overlap between forms and culturally salient features), and hence they
can typically use the conventional pathway, but if their forms do not match, they can often
rely on the iconic–inferential pathway. As agents rarely need to update their forms, a high
degree of iconicity is retained. For populations with more diverse backgrounds (i.e., a larger
number of groups), the degree of iconicity in the population decreased compared to more
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homogenous populations. We are unaware of studies comparing iconicity levels across
signing communities with different social structures, but the model generates a prediction
which could be empirically tested. It should be noted that in real life, the dynamics of the
language game with respect to the two pathways are likely different, as the conventional
link has priority over the iconic–inferential pathway in the model. In real life, rather, we
assume there is more flexibility with regards to which route is used. We do not expect that
the order of the conventional link and the iconic–inferential pathway in the language game
has a strong effect on the model results, given that both occur before the form updating
step, the step which has ramifications on the degree of lexical variation and iconicity.

We have also explored how population size, in addition to the number of groups,
affects lexical variation. We find that larger groups exhibit more lexical uniformity than
smaller groups, as found by another computational model in which the lexical variant
chosen by the sender depends on their familiarity with the receiver, as agents keep track of
individual preferences as well as a group-level preference (Thompson et al. 2020). Inter-
estingly, our model finds the same result without storing information about the frequency
of interaction between agents. Instead, the group that agents belong to determines the
initial similarity between forms and the ability for agents to rely on the iconic–inferential
pathway. All in all, our model provides support for the theories proposing that shared
context and population size have an effect on lexical variation in situations of language
emergence. Further work must be conducted to determine the precise contribution of each.

The current model is simple—the language model is basic, and there are few model
parameters. Simple models permit us to formalize and understand the relationships present
in complex systems (Smaldino 2017), such as in the emergence of language. In this way, the
relationship between shared context and lexical variability can be studied with minimal
confounding factors. However, the model presented here inherently lacks much of the
complexity present in signing communities, factors which may have an effect on the degree
of lexical variability and iconicity. This model admittedly has several shortcomings, which
we discuss and either propose as future model extensions or as general limitations of
the model.

One of the biggest shortcomings of this model is that agents only store one form per
concept. All sign languages exhibit lexical variation, and while the nature of this variation is
still being determined, it is clear that individuals sometimes use multiple forms per concept
(i.e., productive synonyms) or understand multiple forms per concept (i.e., perceptual
synonyms, see Discussion in Mudd et al. 2020). With regards to productive synonyms,
chaining forms has been attested in several shared sign languages, such as in ABSL (Meir
et al. 2010), SJQCSL (Hou 2016), in the sign language of Amami Island in Japan (Osugi
et al. 1999) and in Kata Kolok (Lutzenberger et al. 2021; Mudd et al. 2020). In addition,
compounding is a strategy that has been observed in CTSL (Ergin et al. 2021), SJQCSL (Hou
2016), in the sign language of Amami Island in Japan (Osugi et al. 1999), in ABSL (Meir
et al. 2010) and in Kenyan Sign Language (Morgan 2015). For chaining variants together
and for compounding, it is necessary that the language representation in the model allows
for storing several forms per concept. Hence, the model does not account for productive
synonyms. On the other hand, for perceptual synonyms, where an individual can learn
a form–concept association even though they might not use it (unless retrieved using the
iconic–inferential pathway), it is also necessary to store multiple forms per concept. In the
model, perceptual synonyms can be accounted for when agents use the iconic–inferential
pathway; the agents have not stored an additional form mapping for a concept, but they
may be able to retrieve it. However, in real life, it is much more probable that individuals
retain multiple forms associated with a concept even though they have a preference for
one form. Thus, in order to account for these different types of synonyms, multiple forms
would need to be stored per concept. However, doing so would complicate the dynamics
of the language component of the model; it would be necessary to assign weights to each
form, as well as assigning a weighing factor for taking iconic affordances into account.
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In addition, the update rule in interaction models adapting one’s variant in an ex-
tremely simplistic, perhaps unrealistic manner. In the case of a bit update (if communication
at the form and culturally salient features level has not been successful), the receiver always
adapts to the sender. There are many reasons why one individual may adapt their linguistic
preferences, such as due to a frequency bias or prestige bias (Boyd and Richerson 1988).
Here, agents do not keep track of how many times they have heard a certain variant, nor
do agents have varying levels of prestige in the community. The agents simply update if
communication has failed. Currently, the language update rule in the model is most akin to
explicit feedback from the sender to the receiver. Though explicit feedback is one mecha-
nism used in repair, it is not the only avenue by which individuals come to successfully
communicate. Research from the repair sequences in cross-signing, where deaf signers
with different native languages meet and communicate, offers an insight into the process
of language grounding in its initial stages (Byun et al. 2018). In short, signers anticipate
difficulties in communicating and typically produce “try markers” to signal this. The
individual producing a try marker essentially asks their communicative partner to produce
a grounding sequence, such as an affirmation that their production was understood or a
request for clarification. This example highlights that negotiation and repair are complex
and nuanced. One way in which the model can be extended is to have more variety in who
updates and why exactly, following research from communication in contexts of language
emergence and cultural evolution.

Related to this, the update rule dictates that the receiver changes one bit to match
the corresponding bit of the sender. In a way, this could be akin to moving phonetically
closer to the sender’s form. However, this is unrealistic in cases where two forms are very
different. Take the example of “sofa” and “couch”, both forms referring to the same concept.
In the event of communicative failure, it would not make much sense for an individual
to adapt only part of the word (e.g., “couch” becomes updated to “souch”). Rather, what
would make more sense in this situation is for one individual to learn and potentially use
the form sofa from now on. For a more accurate model of human communication, the
update rule needs to account for different situations (from learning an entirely new lexical
variant to adapting one’s existing form phonetically). More research into findings from
language acquisition, psycholinguistics and sociolinguistics is necessary in order to adapt
this element of the model.

Another unrealistic aspect of this model is that in reality between individuals from dif-
ferent cultures there is likely overlap between the culturally salient features corresponding
to concepts, something that is not present in the model as all culturally salient features are
generated independently for each group. Returning to the example of pig, two individuals
from different cultural contexts (e.g., one from a farming community and another from
an urban area) are both likely to have salient features comprised of the shape of the pig,
the appearance of the animal’s face with ears and a snout, the fact that it is an animal, as
well as culturally specific points. Though there is undoubtedly overlap in salient features
across cultures, for some cultures certain aspects may be more salient than for others. In
an urban community with less interaction with pigs, the facial features or the fact that
it is food might be more salient, while for a farming community, how it is killed could
be more salient. Yet another consideration is how easy it is to represent different facets
of culturally salient features. It has been shown in different sign languages that certain
semantic categories prompt preferences in production, called patterned iconicity (Padden
et al. 2013). For example, across languages signers prefer to use personification (where the
culturally salient features are mapped onto the signer’s body) for animal signs (Hwang
et al. 2017). In the model, as all culturally salient features are generated for specific groups,
there is no relationship between the culturally salient features across groups. Given that
certain aspects of culturally salient features are typically shared cross-culturally and that
patterned iconicity exists, a natural extension of the model would be to model culturally
salient features as related, with some degree of overlap between the groups. Better yet,
the culturally salient features should even be different for each individual, though more
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similar for those in the same group. One final point about the culturally salient features
is that in the model only forms can be updated. However, which features are culturally
salient in real life become adapted over time, and thus, in the model, this may be important
as well. How exactly to model this remains an open question.

Though there are undoubtedly many more ways in which the model can be updated to
more closely resemble signing communities and the interaction occurring within them, one
final point to address is interaction in the model. In this version of the model, agents all have
an equal probability of interacting. This is not the case in real communities—individuals are
more likely to interact with some than others. The dynamics in shared signing communities
and Deaf community sign language communities with regards to interaction may differ or
may be shaped merely because of the size. As shared sign languages are typically small,
insular communities, there is more community-wide interaction. On the other hand, in Deaf
community sign language communities, which often span entire countries, individuals
would typically interact with those in their same city and/or school. This is reflected in
the variation observed in these communities; for example, in BSL, a Deaf community sign
language, as individuals are more likely to interact with those in their same region, there
is substantial regional variation (Stamp et al. 2014). In terms of adding this element of
interaction to the model, it would be possible to have agents prefer to select those nearest
to them to interact with. This implementation detail may have consequences for the degree
and speed of lexical variability and should thus be the subject of future work.

All in all, this research is a first step in developing a model to formalize how shared
context affects the degree of lexical variation in sign language emergence. It is unclear to
what extent these results may extend to language emergence in our earliest language-using
ancestors, who lived in small, insular communities, or esoteric communities (Wray and
Grace 2007) and whose communication was likely multi-modal (Levinson and Holler 2014;
Perlman 2017). It has been proposed that iconic signs are at the root of proto-language
emergence (Számadó and Szathmáry 2012). In addition to the iconic affordances of the
manual modality, there is ample evidence that iconicity is also possible and used in the
vocal modality and has been shown in spoken languages (Johansson and Zlatev 2013; for
a review, see Perniss et al. 2010). As proposed by Meir et al. (2012), it seems plausible
that our earliest language-using ancestors residing in small, insular groups had a highly
variable lexicon, which may have become more systematic over time. By considering
different parameter settings, this model may also provide insights for investigations into
what language might have looked like in early human evolution.

5. Conclusions

In this paper, we have presented a model about how lexical variation is affected
by societal structure, with an emphasis on shared context. The model validates theories
from situations of sign language emergence which find that smaller, insular communities
with high degrees of shared context exhibit high degrees of lexical variation, while larger,
dispersed communities with more diverse backgrounds (and hence less shared context)
exhibit more lexical uniformity. We have shown that shared context, as well as population
size, are probable factors influencing lexical variability. Though several additions to the
model would yield a more realistic language representation and hence a more valid model,
this simple model provides a first step.
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Appendix A. Parameter Exploration

Appendix A.1. Initial Degree of Iconicity

The fixed parameters during this parameter exploration are: n_concepts = 10, n_bits = 10,
n_agents = 10, n_steps = 4000. The parameters that are varied are n_groups and ini-
tial_degree_of_overlap.

Figure A1. The mean lexical variability over the 2000 model stages for different numbers of groups
that agents can be assigned to (n_groups): 1, 5 and 10, while varying the degree of overlap between
the form and culturally salient features at the start of the run (initial_degree_of_overlap). The dark line
represents the mean and the shaded area represents the standard deviation of the 100 repetitions.
With one exception (n_groups = 1 and initial_degree_of_overlap = 1), the higher the initial degree of
overlap between form and culturally salient features, the lower the mean lexical variability. In
addition, the higher the initial overlap between form and culturally salient features, the higher the
degree of iconicity.
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As shown in Figure A1, when there is only one group where the form and culturally
salient features completely overlap, lexical variability is 0 (i.e., all agents have the exact same
form for each concept). Except in this case, for all group sizes, smaller overlaps between
the form and culturally salient features (initial_degree_of_iconicity) result in a lower level
of lexical variability. In other words, less lexical similarity initially leads to more uniform
productions. With regards to the degree of iconicity, the degree of iconicity is higher in
populations with a more initial overlap between form and culturally salient features.

Appendix A.2. The Number of Concepts

The fixed parameters during this parameter exploration are: n_bits = 10, n_agents = 10,
n_groups = 5, initial_degree_of_iconicity = 0.9, n_steps = 2000. The number of concepts is the
only parameter that varied.

Figure A2. The mean lexical variability over the 2000 model stages for numbers of concepts
(n_concepts): 1, 5, 10, 20, 50, 100. The dark line represents the mean and the shaded area repre-
sents the standard deviation of the 100 repetitions. When there are more concepts, the initial value of
lexical variability increases. While the runs with few concepts quickly stabilize at a fairly high degree
of lexical variability, the runs with more concepts have a lexical variability value which continues
to decrease. The degree of iconicity is comparable across runs with different numbers of concepts,
though runs with more concepts retain a higher degree of iconicity longer before stabilizing.

Figure A2 shows the model results of how a different number of concepts affects
lexical variation over time. Beginning with runs with a low number of concepts, the lexical
variability value quickly stabilizes near the starting lexical variability value. However, in
runs with more concepts, the mean lexical variability initially increases before decreasing.
The runs with 50 and 100 concepts do not stabilize after 2000 stages. However, it is clear
that runs with a larger number of concepts ultimately results in a lower lexical variability
value. Why would this be? When there are 2 concepts and 10 bits, because there are only
2 concepts needed to successfully communicate, there is less pressure for the forms to be
identical. With few competing concepts, this means that as long as the form from one is
different enough from the form of the other, communication will be successful. However,
with more concepts, there is more pressure towards uniformity due to the number of
competing concepts. In addition, the final degree of iconicity is comparable across runs
with different numbers of concepts. However, for runs with more concepts, the degree of
iconicity remains higher for longer before reaching a stable point. This is likely because
each step of the model only has one language game and hence one chance to update a form.
Thus, with more concepts, it takes longer for all forms in the population to update and
move away from the initial level of iconicity.
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Appendix A.3. The Number of Bits

The fixed parameters during this parameter exploration are: n_concepts = 10, n_agents = 10,
initial_degree_of_iconicity = 0.9, n_steps = 2000. The parameters that are varied are n_groups
and n_bits.

Figure A3 shows how lexical variability is affected by the number of bits of the forms
and culturally salient features. The number of bits affects lexical variability at stage 0, with
more bits yielding a higher lexical variability value. Overtime, the more bits there are
the more lexical variability is maintained. When there are few bits (n_bits = 5), the lexical
variability value quickly decreases, before stabilizing above 0. It is probable that these stark
differences are the result of using a binary distance measure and the amount of stages that
the model was run for: With more bits, more time is needed to make the forms the same.
The non-binary distance measure would reveal more similarities across forms. There is, of
course, a relationship between the number of bits and the number of concepts in the model;
for example, with a large number of bits and few concepts not all bits of a form would need
to be identical across the population for the same concept. As long as communication is
successful given the pressures imposed by the bits and concepts, there will not be pressure
for the population to fully converge on the exact same form for each concept. Thus, for
when there are many bits for the form and culturally salient features (when there are few
concepts), it would make more sense to have a more nuanced distance measure, taking
into account the degree of overlap between forms produced across the population for a
given concept.

Figure A3. The mean lexical variability over the 2000 model stages for runs with a different number
of bits (n_bits): 5, 10, 20, 50, 100 and for different numbers of groups that agents can be assigned to
(n_groups): 1, 5, 10. The dark line represents the mean and the shaded area represents the standard
deviation of the 100 repetitions. The lexical variability value is higher when there are more bits.
The number of bits also affects the lexical variability value at stage 0. The more bits, the higher the
iconicity level.
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Finally, with regards to iconicity, the more bits there are, the higher the degree of
iconicity. When the language game ends with a bit update, only one bit is updated
regardless of the number of bits. Hence, with more bits, it will take longer for the forms to
move away from their iconic starting point. In addition, the level of iconicity interacts with
the number of groups: With fewer groups, the iconicity remains higher than with more
groups. For instance, when all agents belong to the same group, their forms are similar
and they are likely to additionally make use of the iconic–inferential pathway. Without
the need for bit updating in the case of communicative failure, the level of iconicity in the
population remains high.

Notes

1 We refer to cases with only one form per concept as uniform, while some researchers use the term conventionalized. Here, we use
the term conventionalized for cases when form-concept pairings are generally accepted, so this would apply to cases where there
are potentially more than one existing form associated with a concept as long as the form is used and understood. For example,
Figure 1 shows three variants for pig in Kata Kolok which are conventionalized but not uniform.

2 We opted not to assign the opposite bit if the initial event fails (and to instead randomly assign 0 or 1) because assigning the
opposite bit (0 for 1 and 1 for 0) would still result in a structured relationship. For example, if the culturally salient features
are 1111 and the initial_degree_of_iconicity = 0, in the current version of the model, this means that the form is comprised of
four random bits (ex. 1001), while if the opposite had been assigned, the form would be 0000, where there is still a structured
relationship between the culturally salient features and form.

3 We chose to use a binary distance measure to calculate the lexical variability between agents, as opposed to a continuous distance
measure, because lexical variants in the literature about sign languages are often treated categorically. This is true especially
in studies of shared sign languages which consider the iconic motivation of signs (e.g., Ergin et al. 2021; Mudd et al. 2020).
Unless two forms are identical, in the model, we treat them as different: Two different forms have a lexical variability score of
1, while identical forms have a lexical variability score of 0. However, with larger values of n_bits, it may make more sense to
use a continuous distance measure for lexical variability. With larger values of n_bits, the individual bits may come closer to
representing phonetic variation, and hence a continuous distance measure may be more appropriate.
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Abstract: Emerging sign languages offer linguists an opportunity to observe language emergence
in real time, far beyond the capabilities of spoken language studies. Sign languages can emerge in
different social circumstances—some in larger heterogeneous communities, while others in smaller
and more homogeneous communities. Often, examples of the latter, such as Ban Khor Sign Language
(in Thailand), Al Sayyid Bedouin Sign Language (in Israel), and Mardin Sign Language (in Turkey),
arise in communities with a high incidence of hereditary deafness. Traditionally, these communities
were in limited contact with the wider deaf community in the region, and so the local sign language
remained relatively uninfluenced by the surrounding signed language(s). Yet, in recent years, changes
in education, mobility, and social communication patterns have resulted in increased interaction
between sign languages. Rather than undergoing language emergence, these sign languages are now
facing a state of “mergence” with the majority sign language used by the wider deaf community.
This study focuses on the language contact situation between two sign languages in Kufr Qassem,
Israel. In the current situation, third-generation deaf signers in Kufr Qassem are exposed to the local
sign language, Kufr Qassem Sign Language (KQSL), and the dominant sign language of the wider
Israeli deaf community, Israeli Sign Language (ISL), both of which emerged around 90 years ago. In
the current study, we analyzed the signing of twelve deaf sign-bilinguals from Kufr Qassem whilst
they engaged in a semi-spontaneous task in three language conditions: (1) with another bilingual
signer, (2) with a monolingual KQSL signer, and (3) with a monolingual ISL signer. The results
demonstrate that KQSL-ISL sign-bilinguals show a preference for ISL in all conditions, even when
paired with a monolingual KQSL signer. We conclude that the degree of language shift in Kufr
Qassem is considerable. KQSL may be endangered due to the risk of social and linguistic mergence
of the KQSL community with the ISL community in the near future.

Keywords: language shift; mergence; Israeli Sign Language; Kufr Qassem Sign Language; bilinguals;
language preference

1. Introduction

Emerging sign languages have received increased attention in the field of linguistics in
recent decades (see Snoddon and De Meulder 2020). Studies on emerging sign languages
predominantly focus on the “emerging” element of these languages; in other words, how
these sign languages offer us a unique opportunity to observe the emergence of languages.
However, the vulnerability of these languages within an emerging context is often over-
looked. From an outsider’s perspective, some of these languages appear to be thriving
in a regionally bound community in which deaf and hearing individuals sign. However,
the language vitality for many emerging sign languages is not as stable as it may appear.
By the time linguists are aware of their presence, they may already be at risk of merging
with the national sign language in the region, as has been reported in a few sign languages
(Dikyuva 2012; Jaraisy 2021; Nonaka 2004; Stamp and Jaraisy 2021).
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In this paper, we focus on the sociolinguistic situation of emerging sign languages
and potentially the biggest threat to their vitality: language shift. The threat of language
shift occurs when a community gradually increases their use of a particular language at
the expense of their own (Karan 2011). For example, Nonaka (2004, 2012) describes the
situation of an emerging sign language1, Ban Khor Sign Language (BKSL), used in the Ban
Khor village in northeastern Thailand, and its increased contact with Thai Sign Language
(TSL), the national sign language of Thailand. She argues that younger generations of
deaf people in Ban Khor are shifting from the use of BKSL towards TSL as their primary
language. In her study, she describes the increased use of language contact phenomena
such as code-switching and lexical borrowing from TSL as one indication that language
shift is taking place. This case of language shift, along with similar cases in other language
communities, have been attributed to increased social mobility and the recent establishment
of deaf classes in rural areas, which in turn leads to increased contact between smaller local
sign languages and larger national sign languages (Nonaka 2012, 2014; Stamp and Jaraisy
2021). Because many emerging sign languages are characterized by smaller communities
and a lack of prestigious status and institutional support, the social status of emerging
sign languages when in contact with a larger national sign language is reduced to that of a
minority language. Therefore, when contact occurs, some emerging sign languages can be
considered as endangered as soon as they arise.

In this paper, we look at the language contact situation taking place in Kufr Qassem,
Israel, between Kufr Qassem2 Sign Language (KQSL) and Israeli Sign Language (ISL)—two
emerging sign languages with different social characteristics. While both sign languages
are of a similar age—less than 100 years old (Kastner et al. 2014)—they emerged into
communities with different social situations, as we describe in Section 1. Following this, we
provide details about the factors that influence language vitality (Section 2.1), and we give
different examples of language shift presented in the sign language literature (Section 2.2).
In the current study, we examine language shift by looking at the distribution of ISL and
KQSL lexical signs in the sign language repertoires of young bilinguals who reside in Kufr
Qassem, Israel. In Section 3, we provide a detailed description of the methods used to
elicit a range of productions by experimentally manipulating the interlocutor. We present
the results in Section 4, which show a strong preference among KQSL-ISL sign-bilinguals
towards the use of ISL, even when they converse with a monolingual KQSL signer. In the
Discussion, in Section 5, we suggest that language shift is taking place in Kufr Qassem,
and we discuss the considerations one should make when working with emerging sign
languages. In Section 6, we consider language endangerment within the broader context of
language vitality—looking at the life cycle of sign languages from their emergence to their
mergence.

2. Background

Emerging sign languages are defined in the literature as “new” sign languages, which
emerge when deaf people with no shared means of communication form a community
and they have the necessity to communicate using a visual language (Meir et al. 2010).
There has been debate in the literature as to what degree we can describe these languages
as “new” (Russo and Volterra 2005). When sign languages emerge, users have at their
disposal the gestural repertoires of the wider community to build on (Coppola and Senghas
2010; Mesh 2017; Mesh and Hou 2018; Polich 2005; Senghas et al. 2004). In fact, all sign
languages, emerging and otherwise, are considered to be young when compared with
spoken languages, which often developed from older languages or were in contact with
other languages. British Sign Language (BSL), for example, which is one of the oldest
recorded sign languages, is estimated to be only 260 years old. Emerging sign languages,
however, often include signers from the first generation of the language. This gives
linguists the chance to track emergence in “real time” by examining how the language
changes from its first generation to the current one. Often, emerging sign languages are
contrasted with established ones, which, although young, are more difficult to trace back
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to their first generations (e.g., BSL). Recently, scholars have problematized the different
ways in which researchers classify sign languages (e.g., Hou and de Vos 2021). The term
“emerging”, for example, is a rather broad classification, grouping together sign languages
in terms of their relative youth (“emerging” vs. “established”) (Fenlon and Wilkinson
2015; Le Guen et al. 2020; Zeshan and de Vos 2012), regardless of their different social
circumstances. Other studies classify sign languages based on the community size: “macro”
vs. “micro” (Schembri 2010), the geographical location: “urban” or “rural” (de Vos 2011),
or their distribution and status: “national” (Woodward 2000). For the purpose of this study,
“emerging” does not capture the difference we see between two sign languages of a similar
age (such as the two sign languages under investigation in this study: Israeli Sign Language
and Kufr Qassem Sign Language). These two languages exist in different social conditions,
and it is these social conditions that are important in the discussion of their vulnerability.
Therefore, in this study, we use terminology which refers to the social situations of different
types of emerging sign languages, those known as “deaf community” and “village” sign
languages (Meir et al. 2010). We argue that the vulnerability of each type of emerging sign
language is different and cannot be determined by the languages’ “emerging” status alone,
but rather based on their relative status and contact with other sign languages. In other
words, when two sign languages co-exist geographically, often one is dominant in relation
to the other, leading to a situation of language shift.

In this paper, we examine the vulnerability of emerging sign languages which fall into
two types: deaf community sign languages and village sign languages. A deaf community
sign language emerges when deaf people from different backgrounds come together in a
local deaf school, thereby forming a deaf community. For example, in Nicaragua, the educa-
tional system for deaf people was oralist, and the language of instruction was Spanish until
the 1970s (Polich 2005). Teachers observed deaf children’s use of gestures to communicate
with each other, although there was no conventional language at a community level (Polich
2005). In 1977, a new educational program opened in Nicaragua, and a larger number of
deaf students enrolled. Signing gradually made its way into the classroom; teachers started
using signs and gestures with the students, and students increased their use of sign and
gesture with one another, both inside and outside of the classroom. This change created
an environment for a sign language to emerge (Polich 2005; Senghas 1995). Nicaraguan
Sign Language (NSL) as it is known today is mainly linked to the establishment of the deaf
community in a school environment.

Emerging sign languages of the second type, village sign languages, originate under
different social conditions and are not linked to the establishment of a school community
(Meir et al. 2010). Rather, a sign language arises in a small community into which several
deaf children are born. This is more likely to occur in communities with consanguineous
marriage in which the gene for congenital deafness is often passed on within the family
(Meir et al. 2010). In these communities, because of the high numbers of deaf people, a sign
language emerges. Often, hearing relatives sign with varying degree of proficiency. For
this reason such languages are also described as “shared sign languages” (Kisch 2008; Nyst
2010). Al-Sayyid Bedouin Sign Language (ABSL), which emerged in a Bedouin community
located in the Negev desert in Southern Israel3, is one example of a village sign language.
The community has a much higher incidence of deafness (2.89%) compared to the other
communities around the world (e.g., 0.07% in the USA, Marazita et al. 1993), with around
130 deaf people in a population of 4500 (Kisch 2012). It is claimed that ABSL first emerged
around 90 years ago when four deaf children were born into the same family. Now, in
its fourth generation, ABSL has been studied extensively by researchers of emerging sign
languages (Kisch 2008, 2012; Meir et al. 2010; Sandler 2012).

Deaf community sign languages and village sign languages exist in different soci-
olinguistic situations. The former, deaf community sign languages, are often used by
larger communities, with heterogeneous language and social backgrounds and relatively
limited shared knowledge, while the latter, village sign languages, are used by smaller,
close-knit communities with shared culture and knowledge. For these reasons, studies
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show that there are observable differences in the linguistic structure of these two types of
sign languages, most notably in terms of linguistic convergence (Meir and Sandler 2019).
In a study by Meir and Sandler (2019), the authors compared two emerging sign languages
in Israel, both of a similar age: one, a deaf community sign language, ISL, and the other
a village sign language, ABSL. Specifically, they found that ABSL was characterized by
more variability than ISL at all levels of the language, and that some linguistic structures
developed earlier in ISL than in ABSL (Meir and Sandler 2019; Sandler 2012). The authors
argue that these linguistic differences are attributed to the different social contexts of ISL
and ABSL, claiming that there is a stronger pressure towards conventionalization in a deaf
community sign language than in a village sign language. Table 1 summarizes some of the
key differences between deaf community and village sign languages.

Table 1. Social situation of deaf community and village sign languages (Meir et al. 2010).

Deaf Community Sign Languages Village Sign Languages

Size of the community Larger Smaller
Distribution of deaf people Dispersed Close-knit

Shared knowledge Less shared knowledge More shared knowledge
Composition of community Mostly deaf Deaf and hearing (in many cases)

In another study, which compared ABSL with another village sign language used
in Israel, Kufr Qassem Sign Language (KQSL), differences were also found (Stamp and
Sandler 2021). The results of the study showed that ABSL was conventionalizing at a faster
pace than KQSL. The authors attributed this difference to the distinctive social dynamics
of ABSL and KQSL. Although these two sign languages are of a similar age (i.e., 90 years
old) and language type (i.e., village sign language), they differ in the proportion of deaf
people in relation to the general population. In Kufr Qassem, the proportional population
is much smaller than in Al Sayyid, with 120 deaf people in a general population of 23,000
compared to 130 deaf people in a general population of 4500, respectively. This may have
an impact on language contact and transmission patterns, known to influence rates of
conventionalization (Nonaka 2012; Richie et al. 2014). In summary, the social situation of
emerging sign languages is fundamental to their character, more so than their language
age, and factors including community size, social structure, and status are key measures of
language vitality, to which we turn next.

2.1. Sign Language Endangerment & Ethnolinguistic Vitality

Some scholars argue that all sign languages are endangered (e.g., Schembri 2010), and
yet sign language endangerment has been a relatively under-studied topic (Braithwaite 2019)
until recently (see Snoddon and De Meulder (2020)). In an attempt to better understand
a language’s level of endangerment, several assessments of language vitality have been
applied to sign languages, including ones by Ethnologue (Eberhard et al. 2021), UNESCO’s
endangered language survey (Safar and Webster 2014; Webster and Safar 2019), and the
Ethnolinguistic Vitality Model (Giles et al. 1977). Ethnologue, which publishes an annual
list of living languages, developed an adapted method for assessing the vitality of sign
language communities (Bickford et al. 2015; Eberhard et al. 2021). A summary of several
sign languages listed within Ethnologue appears in Table 2. Importantly, while most
deaf community sign languages are rated as “developing”4 (e.g., ISL), not all village sign
languages reach the same status. In fact, in comparison, KQSL, which was added to
Ethnologue in 2020, is classified as “threatened”5.
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Table 2. Ethnolinguistic status of several sign languages.

Language Language Type Community Size
Language Status

(according to
Ethnologue)

Language Status
(according to

UNESCO)

Kufr Qassem Sign Language
(Israel) Village 120 deaf people (Sarsour 2020) 6b (Threatened) n/a

Al Sayyid Bedouin Sign
language (Israel) Village 140 deaf people (Sandler et al. 2005) 6a (Vigorous) 3—definitely

endangered

Kata Kolok (Bali) Village 1500 signers (Senghas 2021) 5 (Developing) 3—definitely
endangered

Ban Khor Sign Language
(Thailand) Village 400 signers (Nonaka 2012) 6a (Vigorous) 2—severely

endangered
Nicaraguan Sign Language

(Nicaragua)
Deaf

community 3000 signers (Parks 2012) 5 (Developing) n/a

Israeli Sign Language (Israel) Deaf
community 10,000 signers (Meir et al. 2010) 5 (Developing) n/a

Another tool for assessing language vitality is UNESCO’s endangered languages
survey “Language vitality and endangerment”. Until recently, this list only included
spoken languages, but in 2011, it was adapted for signed languages (Safar and Webster
2014; Webster and Safar 2019). The adapted survey included questions about a variety of
factors, including the size of a community in relation to the wider community, language
use across age groups, domains of use (e.g., home vs. school), institutional attitudes and
policies, community members’ attitudes towards the language, etc. The scoring process
resulted in a rating from 0 to 5, with zero as “extinct” and five as “safe”. Findings on the
analysis of an initial 15 sign languages revealed that not a single sign language was rated
as “safe” (see scores for relevant sign languages in Table 2). More specifically, it was found
that village sign languages were threatened by the dispersal of the language community,
changes in marital patterns, and decreasing birth rates of deaf children (Braithwaite 2019;
Safar and Webster 2014; Zeshan and Dikyuva 2013). In contrast, deaf community sign
languages were threatened by advancements in cochlear implants and the loss of sign
language in schools (Johnston 2006). The languages most threatened by extinction were the
ones with the smallest community sizes (i.e., 40–100).

Clearly, more work is necessary as the ratings for some sign languages across Ethno-
logue and UNESCO are unaligned. For example, according to Ethnologue, Kata Kolok
(KK) is rated as “developing”, a relatively positive rating, but according to UNESCO, it is
“definitely endangered”. The results show that while both deaf community sign languages
and village sign languages are endangered, the reasons for their endangerment may differ.

According to Giles et al.’s (1977) Ethnolinguistic Vitality Model, a language commu-
nity’s vitality is measured on three parameters: demographics (i.e., the community’s size),
institutional support, and status. In other words, smaller language communities with less
widely distributed populations have lower ethnolinguistic vitality than larger communities
with more widely distributed populations. Language communities with limited institu-
tional support—whether financial, legal, or educational—are considered to have a lower
vitality. Finally, language communities with a lower status, in terms of political, economic,
and social status, have a lower vitality. Put in these ethnolinguistic vitality terms, we ask:
which factors might affect the vitality of emerging sign languages? We consider each of
Giles et al.’s (1977) factors below within the context of these sign language types:

2.1.1. Demographics: Community Size

Community size refers to the number of language users (speakers or signers). When
sign languages first emerge, they are likely to arise with small numbers of signers, regardless
of the sign language type. However, there are other ways of viewing community size
besides numbers of signers. Community size can be described in relative terms—e.g.,
percentage of deaf members within the wider community—and when this approach is
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taken, the community size is much higher in village sign languages compared to deaf
community sign languages. Moreover, community size can also be considered in terms of
longevity; that is, the transmission of the language. Is the community likely to grow in
forthcoming generations? Language transmission is one of the most important factors in
preventing the decline of a language (Fishman 1991), and perhaps even more crucial for
sign languages which often face an unusual situation of language transmission (McKee
and Manning 2015). This unusual situation is manifested in the fact that most deaf children
are born to hearing parents (Mitchell and Karchmer 2004), and therefore many deaf people
may not encounter sign language until they enter school, at which point they acquire sign
language horizontally from their peers (Hoffmeister 2007). Contrary to this, in village sign
languages, due to the higher numbers of adult signers, both hearing and deaf, this is less
likely to be the case (Zeshan and de Vos 2012). In summation, community size in terms of
absolute number of users renders all emerging sign languages as low in ethnolinguistic
vitality. However, in terms of the relative proportion of deaf people in the wider community
or language transmission patterns, village sign languages can appear to be more resilient
than deaf community sign languages.

2.1.2. Institutional Support

Deaf community sign languages emerge as a result of the establishment of educational
institutions (Meir et al. 2010), which can be one of the major driving forces in receiving
institutional support. For example, in Israel, both ISL and ABSL emerged at similar times,
and yet ISL is used in many formal contexts such as education, interpreting programs, and
in the media, while ABSL is not. It is worth noting that ISL is not officially or financially
supported, as is the case in some other sign languages (e.g., Sign Language of the Nether-
lands (NGT)); however, ISL is informally recognized as being the national sign language
of Israel. The lack of institutional support for ABSL and other village sign languages that
emerged in Arab towns and villages in Israel is often politically motivated. That is, in Israel,
the Palestinian indigenous minoritized society has a much lower political, social, economic,
and linguistic status compared to that of Israeli Jewish majority because of the political sit-
uation in the country. These differences in political forces are often reflected in policies and
practices implemented by the Israeli government in many domains, including language.
Languages used by the Jewish majority, mainly Hebrew, receive more institutional and
academic support than languages used by the Palestinian indigenous minorities, mainly
Arabic (for more information on the linguistic inequality in Israel, see Amara (2002, 2006),
Saban and Amara (2002); Shohamy and Ghazaleh-Mahajneh (2012)). These differences in
institutional support can also be seen in village sign languages and their deaf communities.

Institutional support can also be informal, e.g., within industry, religion, culture,
etc. In the adaptation of the UNESCO assessment of language vitality, Webster and Safar
(2019) point out that the use of a language in public domains (e.g., education, media,
etc.) is viewed as a determining factor of strong language vitality compared to the use
of a language in private domains (e.g., home), despite the importance of the home in
language transmission in village sign language communities. Additionally, they state that
the importance of organizations and activities is often overlooked in these assessments. In
Kufr Qassem, for example, the deaf club, set up in 1996, has become the cornerstone of
the deaf community. There is an important relationship between status and institutional
support in that sign languages which receive institutional support are likely to have a
higher status, or vice versa, to which we turn next.

2.1.3. Status of the Language

Status may refer to economic, social, sociohistorical, political, or linguistic status.
Language status and institutional support are closely related. When one language receives
support, this can create an association between one particular language and progress
(e.g., the use of ISL and obtaining a job or education). In such cases, other languages
in the region may be viewed as outdated and unnecessary by default (May 2012). As

246



Languages 2022, 7, 49

described in Section 2.1.2, the difference in political power leads to a situation of linguistic
inequality, and lower sociopolitical and economic status (among other types of inequality
and discrimination), in which village sign languages are viewed as lower in status than
deaf community sign languages (such as ISL).

Linguistic status can be viewed from inside and outside of the community (Giles
et al. 1977). In other words, the status of a village sign language may be viewed positively
from inside of the community, including the hearing community, but negatively outside
of the community by the wider deaf and hearing communities. In village sign language
communities, for example, there is usually less stigma around the notion of deafness and
the use of sign languages. However, the status of the village sign language from outside of
the community might be relatively low. That said, an in-depth investigation to determine
the attitudes and ideologies in relation to KQSL is necessary, similar to studies by Safar
(2015) and Moriarty Harrelson (2017).

According to Giles et al.’s Ethnolinguistic Vitality Model, emerging sign language
communities, mainly village sign language communities, are low in ethnolinguistic vital-
ity. What is more important, though, is the relative ethnolinguistic vitalities of language
communities in a contact situation. In cases where a deaf community sign language is in
contact with a village sign language, the latter is usually more vulnerable, and its users are
likely to shift towards the language with a higher vitality. We discuss this topic below.

2.2. Language Contact and Shift

When two or more languages are in contact, language users in this community often
become efficient users of these languages. Continual contact between the languages can
result in language contact phenomena such as code-switching and borrowing, or even lan-
guage shift (Milroy and Muysken 1995; Thomason 2001). Language shift occurs when one
language is increasingly used at the expense of the other, leading to a shift in usage (Kulick
1992). Even though this is one of the most common causes of language endangerment in
spoken languages (Austin and Sallabank 2013), it is claimed that it may be occurring more
rapidly for sign languages (Braithwaite 2019). In particular, when village sign languages
are in contact with national sign languages, they are more likely to undergo language shift
towards the latter, due to the former’s minority status.

Language shift has been reported in several sign language communities which at first
had little contact with the wider deaf community. Due to changes in social mobility in
recent years, they are now in contact with the national sign language (Groce 1985; Yoel
2009). A famous case is Martha’s Vineyard Sign Language (MVSL), a sign language which
emerged on Martha’s Vineyard Island located off the shores of Connecticut, USA. Nora
Groce’s (1985) book, entitled “Everyone Here Spoke Sign Language”, reports that due to the
relatively high incidence of hereditary deafness in the population, a sign language emerged
on the island. MVSL was used by both deaf and hearing islanders, which facilitated
communication, and thereby minimized some of the limitations typically faced by deaf
people. MVSL use gradually declined due to a number of reasons, including changes in
marital practices and movement to the mainland for work. In 1817, the first deaf school
was opened in Hartford, Connecticut on the mainland, and was attended by many deaf
children from Martha’s Vineyard. It was claimed that several signing practices, including
home signs, MVSL, and French Sign Language (i.e., the teacher’s language in the first class),
merged to form what we know today as American Sign Language (ASL) (Padden 2010;
Romm 2015). In 1952, the last fluent signer of MVSL died, which marked the extinction of
MVSL. Similar contact scenarios are evident in the history of other sign languages, such as
Maritime Sign Language, which developed due to migration of deaf people from the UK
and US to Canada (Yoel 2009).

Another example is the case of Ban Khor Sign Language (BKSL), a village sign language
used in Thailand. BKSL emerged around 80–100 years ago (Nonaka 2004, 2012) in a small
rice-cultivating population with a relatively high percentage of deaf people (i.e., 1 in 100).
The deaf community in Ban Khor was once isolated from the wider deaf community,
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and therefore uninfluenced by the national sign language, Thai Sign Language (TSL).
However, in recent years, deaf people in Ban Khor became increasingly mobile for work
and education, leading to an increased contact between BKSL and TSL. Nonaka (2012) also
claims that due to the promotion of TSL by educational and governmental institutes, the
status of TSL increased within the BKSL community. This has led to a rise in language
contact phenomena such as code-switching and lexical borrowing from TSL into BKSL,
even within the core vocabulary. Nonaka (2004, 2012) argues that the increase in language
contact phenomena serve as evidence of language shift from BKSL to TSL.

Evidence of language shift has also been reported in Israel, the site of the current
study. Israel is known for its sign language diversity, hosting both indigenous and migrant
sign languages. Algerian–Jewish Sign Language (AJSL), a sign language used by a Jewish
community who immigrated from Ghardaia, Algeria to Israel, has been the subject of
studies on language survival and extinction. Lanesman and Meir (2012) reported that
when the first generation of AJSL signers moved to Israel, they married outside of their
community and increasingly interacted with the wider deaf ISL community for work and
education. Consequently, the younger generation shifted towards the use of ISL. As a
result, Lanesman and Meir (2012) predict that AJSL will inevitably become extinct. In a
similar case, Yoel (2007) found evidence of language shift and attrition of Russian Sign
Language (RSL) in Israel. In the 1990s, a large wave of Russians immigrated to Israel,
resulting in a community of Russian Sign Language (RSL) users of around one thousand.
Yoel (2007), who found a decline in the use of RSL, interpreted her results in light of Giles
et al.’s (1977) Ethnolinguistic Vitality Model, arguing that the higher ethnolinguistic vitality
of ISL (compared to RSL) led to first language (L1) attrition among RSL signers. These
results were evident in a number of ways, one of which is an increase in language contact
phenomena, such as code-switching from ISL to RSL.

The use of a national sign language in deaf education can also result in a rapid shift
from one language to another. Many first-generation deaf signers in Israel did not receive a
formal education, and some did not receive any education. This was especially the case
in village sign language communities, such as Al-Sayyid and Kufr Qassem. Nowadays,
it is common that younger deaf people attend school in both urban and rural parts of
Israel. Deaf children in Al-Sayyid and Kufr Qassem have been in contact with other deaf
children from outside of their community since the 1980s, and communication mostly takes
place in ISL. As a result, younger generations of deaf signers in Al-Sayyid, for example,
are now bilingual in ABSL and ISL, and in some cases, even monolingual in ISL (Kisch
2012). Kisch (2012) describes how ABSL and ISL are used in different settings (domains):
ABSL is used mostly in informal settings, such as exchanges in shops, conversations, and
storytelling; and ISL is used mostly in formal settings for a diverse range of exchanges
(e.g., medical, legal, education). Language shift from ABSL to ISL is underway in the ABSL
deaf community, but the degree of this shift among younger generations has yet to be
investigated.

2.3. The Current Study

In the current study, we explore the degree of language shift taking place in the Kufr
Qassem deaf community in Israel, in which the younger generation are now exposed to
two sign languages, the local sign language, Kufr Qassem Sign Language (KQSL), and
the national sign language of Israel, Israeli Sign Language (ISL). We focus on the signing
behaviors of twelve KQSL-ISL sign-bilinguals from Kufr Qassem in order to assess the
impact of increased contact between KQSL and ISL. We ask the following research questions:
Is there evidence of language shift in the signing behavior among the younger generations
of the Kufr Qassem deaf community? If yes, what is the degree of this language shift? What
can this tell us about the vulnerability of emerging sign languages (in contact situations)?

To this end, we quantify the language used by our KQSL-ISL bilinguals in three
language interaction conditions: with another bilingual, a monolingual ISL signer, and
a monolingual KQSL signer, thereby eliciting a wide range of repertoires from these
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young deaf signers. We predict that signers will accommodate their signing behaviors in
accordance with the interlocutor’s language background in each condition: i.e., using ISL
predominantly in the ISL condition and KQSL predominantly in the KQSL condition.

3. Methods

In this section, we give an overview of the sign language communities under inves-
tigation: KQSL and ISL. Following this, we describe the methods in this study including
details about participants, stimuli, procedure, and data coding and analysis.

3.1. Communities under Investigation

Israel is home to several smaller sign language communities—in Kufr Qassem, Al-
Sayyid, Abu Kaf, Ein Mahel, and Arab Al-Naim among others, all of which emerged in
the early 20th century in what is known today as Israel (see Figure 1). Kufr Qassem is a
Palestinian–Arab town which has existed for hundreds of years, situated in the Southern
Triangle area in Central Israel, around 20 km northeast of Tel-Aviv. As a result of the rela-
tively high incidence of hereditary deafness in Kufr Qassem, a local village sign language,
known as Kufr Qassem Sign Language (KQSL), emerged around 90 years ago. It is claimed
that this sign language arose when a deaf woman from the Negev area married a hearing
man from Kufr Qassem and they had deaf children together (Kafr Qasem Sign Language
Dictionary—Sign Language Research Lab 2013). The deafness gene was passed on from
one generation to the next and, gradually, the deaf population grew from 12 in the 1960s to
30 in the 1970s. With the increasing deaf population came the necessity for a class for deaf
children, which was opened in 1979 in the local school in Kufr Qassem (Kafr Qasem Sign
Language Dictionary—Sign Language Research Lab 2013). In 1985, ISL was introduced to
the deaf class when a teacher competent in ISL joined the class. Today, of its 23,000 residents
(Central Bureau of Statistics: Kfar Qassem 2019), approximately 120 are deaf, spanning
four generations (Sarsour 2020). Deaf and hearing people sign with varying degrees of
proficiency.

Over the last fifty years, there have been significant changes in the social mobility and
educational policies for deaf children across Israel, including in Kufr Qassem. Deaf people
from the first generation of KQSL signers, now elderly members of the community, did
not attend school and therefore remained relatively uninfluenced from other signed and
spoken languages6. Some deaf signers of the second generation attended the first deaf class
in Kufr Qassem. Others attended the deaf class after 1985 when a teacher competent in ISL
joined the class, and therefore they were exposed to ISL within the classroom (Kafr Qasem
Sign Language Dictionary—Sign Language Research Lab 2013). Recent studies show
that changes are taking place in the signing behavior of the first- and second-generation
deaf signers in Kufr Qassem (Jaraisy 2021; Stamp and Jaraisy 2021). While the first- and
second-generation of deaf signers are predominantly KQSL monolinguals, their signing
behavior shows evidence of language contact phenomena such as code-switching and
lexical borrowing from ISL (an average of 15% of the overall lexical signs produced) (Jaraisy
2021; Stamp and Jaraisy 2021). Third and fourth generations of deaf people in Kufr Qassem
are exposed to ISL at school and in the wider deaf community, within the medical, sports,
legal, and interpreting services, as well as social media. Moreover, younger deaf people are
also exposed to other languages, including Arabic (Colloquial Arabic and Modern Standard
Arabic), Hebrew, and English. Mostly through international travel and social media (e.g.,
TV, internet, Twitter), some young signers are exposed to other signed languages used
in different countries—such as ASL, BSL, etc. Despite this, signers are exposed to these
sign languages intermittently and in some cases without interaction (e.g., television). For
this study, we do not examine the effects of exposure to other signed languages, used
predominantly outside of Israel, on the signing behavior of the young signers of Kufr
Qassem deaf community, although this may be of interest for future studies.
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Figure 1. Map of Israel with the locations of several sign language communities.

Today, younger deaf people in Kufr Qassem are multilingual in several sign languages,
as well as written and spoken languages. In this study, we explore the effect of language
contact between KQSL and ISL on sign language use and preferences among KQSL-ISL deaf
sign-bilinguals. While ISL and KQSL are estimated to be of the same age, the sociolinguistic
situation of each community is vastly different, as outlined in Section 2. ISL is a deaf
community sign language which arose with the formation of the deaf community in Israel
in the 1930s. It is often dated to the establishment of the first school for the deaf set up in
1932 in Jerusalem. Previous studies have likened the emergence of ISL to the process of
creolization because of the influence of many different signing systems on the lexicon of
ISL, including signs from Germany and other European countries, but also from Morocco,
Algeria, and Egypt (Aronoff et al. 2008; Sandler 2013). Today, ISL is widely used by around
10,000 signers (Kastner et al. 2014). In contrast, KQSL is an example of a village sign
language used by a much smaller population. Despite their shared geography and age,
KQSL and ISL are historically unrelated. A lexical comparison study conducted by Kastner
et al. (2014) confirmed that KQSL is independent from ISL and also ABSL. Table 3 presents
a comparison of the characteristics of ISL and KQSL.

Table 3. Comparison of ISL and KQSL characteristics.

Israeli Sign Language (ISL) Kufr Qassem Sign Language (KQSL)

Larger heterogeneous population (Meir et al. 2010) Smaller homogeneous population (Meir et al. 2012)
Used by ~10,000 signers (Kastner et al. 2014) Deaf population: 120 (Sarsour 2020)

Used widely within media, education and interpreting Used only in informal contexts: the local community
General population (Israel): Roughly 9 million (Population of

Israel on the Eve of 2020 2019)
General population (Kufr Qassem): roughly 23,000 (Central

Bureau of Statistics: Kfar Qassem 2019)

3.2. Participants

Twelve deaf bilingual signers (5 female: 7 male) were recruited for this study, rang-
ing in age from 22 to 46 years (average age: 29 years). All participants are self-reported
KQSL-ISL sign-bilinguals, and this was further corroborated by our deaf contact person
from the community who is also a KQSL-ISL sign-bilingual. Participants completed a ques-
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tionnaire about their family background, language preferences and use, and educational
experience. They all grew up in Kufr Qassem, exposed to KQSL in the community and/or
through family and friends. Most participants graduated from different mainstream high
schools where the language of instruction was predominantly ISL. Participant 01 received
formal education in the first deaf class before ISL was introduced, and she reported that
she acquired ISL later in life through friends and social interaction with the wider deaf
community. Some were taught in designated deaf classes in mainstream schools, while
others had access to an ISL interpreter in the classroom. Participant characteristics are
summarized in Table 4.

Table 4. Participant characteristics.

Participant Age Gender Language of Instruction

01 46 F KQSL
02 32 F ISL
03 30 M ISL
04 26 M ISL

05 26 M ISL, signed Hebrew, signed
Arabic

06 22 F ISL
07 37 F ISL
08 24 M ISL, written and signed Arabic
09 37 F ISL

10 24 M ISL, written and spoken Hebrew,
written and spoken Arabic

11 25 M ISL, written and spoken Hebrew
12 23 M ISL

In addition to the twelve deaf bilinguals, two sign-monolinguals were recruited to act
as consistent conversational partners in the semi-spontaneous task, described in Section 3.3
below. Each of these conversational partners represented a different language condition,
one for KQSL and one for ISL. The KQSL sign-monolingual (female, 44 years old) is a
second-generation deaf KQSL signer with KQSL as her first language, who attended the
deaf class in Kufr Qassem when ISL was yet not used. The ISL sign-monolingual (female,
31 years old) is a deaf ISL signer (ISL as her first language) from a deaf family with no
previous knowledge of KQSL. Each of the monolinguals were instructed to use their L1
sign languages and to simply engage in the conversational task with each new participant.

Filming took place in the deaf club in Kufr Qassem. A deaf contact person was respon-
sible for recruiting participants and running the tasks. Participants signed a consent form
before taking part in this study. Consent forms and questionnaire were offered in Arabic
and in Hebrew, and all instructions were explained to the participants in their preferred
language. This study was approved by the Ethics Committee at Bar-Ilan University. All
participants were compensated for their time.

3.3. Stimuli

Participants completed three tasks. Only the spot the difference task was analyzed
as part of this study. The material in this study—i.e., the cartoon illustrations—were
designed and created by the first author as part of her MA studies. The design of these
illustrations were based on similar material in previous studies (Baker and Hazan 2011;
Stamp 2013). The task was designed specifically to create a semi-spontaneous interaction
while controlling for the production of a number of lexical items. These target items are
lexical signs that differ between KQSL and ISL, and thereby created a situation of lexical
competition. For example, in the left picture shown in Figure 2, a signer can describe the dog
sleeping under the table by producing a lexical sign for “dog”, which is signed differently
in KQSL and ISL. There was a total of 32 items and concepts in the pictures, which are
signed differently in ISL compared to KQSL. However, many items were repeated during
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the task, and all were analyzed. The items were chosen carefully based on a number of
resources, including online dictionaries and material, a KQSL dictionary (Kafr Qasem Sign
Language Dictionary—Sign Language Research Lab 2013), an ISL dictionary (Israeli Sign
Language Dictionary 2015), and an online resource on some lexical differences between ISL
and KQSL (Berger 2017); in addition to data from previous studies (Jaraisy 2021; Stamp
and Jaraisy 2021), and consultation with deaf L1 signers in the KQSL and ISL communities,
respectively.

 

Figure 2. Example of a completed picture scene (kitchen scene); on the right is the picture with twelve
differences circled.

3.4. Procedure

Signers performed the task in a dyadic setup, in which they were requested to find a
total of twelve minor differences between two versions of an altered cartoon illustration
of a scene (see Figure 2 as an example) by conversing with their interlocuter. The pictures
were presented on laminated sheets, and each signer could only see their own picture and
not the picture of their partner. One signer was given the role of circling the differences.
This role was alternated between scenes in the task (i.e., different cartoon illustrations). The
task was repeated twice with the same interlocutor, each time using a different cartoon
illustration.

Participants completed this task in three conditions: (1) with another KQSL-ISL bilin-
gual signer, (2) with a monolingual KQSL signer, and (3) with a monolingual ISL signer.
Therefore, there was a total of six picture scene pairs: (1) kitchen (as in Figure 2), (2) field,
(3) street, (4) beach, (5) living room, and (6) riverbank. Participants engaged in other tasks
in between conditions, to ensure that the task was not repetitious.

3.5. Data Coding and Analysis

On average, the completion of all three scenes took 15 min, ranging from 8–20 min.
Data were coded using ELAN, a video annotation software (Crasborn and Sloetjes 2008).
Only the target lexical items, which differ between KQSL and ISL, were coded for this
task. Language preference was quantified across individuals and conditions based on the
percentage of the lexical signs in each language from the overall produced lexical signs. For
example, if the signer produced a total of 80 tokens in their retelling task, of which 63 are
KQSL (78.75%), then the preferred language is KQSL.

We carried out multivariate statistical analyses of the data using Rbrul (Johnson
2009). Similar to GoldVarb program developed by Rand and Sankoff (1991), Rbrul can
quantitatively evaluate the influence of multiple factors on variation. In addition, Rbrul
uses mixed-effects modeling to group individual responses accounting for the effects of
individual differences (Baayen et al. 2008; Jaeger 2008).
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4. Results

The results are presented here in terms of language preference across with the condition
(i.e., participants conversed with another KQSL-ISL bilingual, a KQSL monolingual, and
an ISL monolingual). A total of 2754 tokens were included as part of this analysis.

Table 5 shows the individual differences in KQSL use in each condition, and on average
(for all three conditions). The use of KQSL lexical signs among bilinguals ranged from
2.8 to 63.6%, with an average of 17.1%. On average, most participants preferred the use
of ISL in all conditions, with the exception of one participant—KQSL-ISL bilingual no.
06—who used more KQSL on average (63.6%) than ISL, although less KQSL than ISL in the
monolingual ISL condition.

Table 5. Individual variation of KQSL.

Participant Tokens
% of KQSL

(All Conditions)

Condition

Bilingual Mono KQSL Mono ISL

01 142 37.3% 56% 44% 5%
02 174 31.6% 70% 20% 3%
03 207 7.2% 13% 8% 0%
04 212 9.4% 8% 14% 4%
05 324 17.3% 42% 5% 3%
06 302 63.6% 71% 74% 31%
07 253 5.5% 17% 0% 0%
08 212 7.5% 0% 13% 0%
09 265 11.7% 14% 19% 3%
10 262 7.3% 5% 13% 2%
11 142 2.8% 2% 5% 2%
12 259 4.6% 0% 11% 3%

KQSL lexical sign use varied across participants depending on the condition. In
Figure 3, the percentage of KQSL lexical sign use is presented by individual (1–12 on the X
axis) and by condition (blue is the bilingual condition, orange is the monolingual KQSL
condition, and gray is the monolingual ISL condition). As shown in Figure 3, KQSL was
rarely used in the monolingual ISL condition (i.e., all grey bars are low). For the other
two conditions, some participants used more KQSL lexical signs in the monolingual KQSL
condition than in the bilingual condition, while others showed the reverse pattern. For
example, bilingual 01 shows a decline in KQSL lexical sign use as follows: bilingual >
monolingual KQSL > monolingual ISL; while bilingual 06 shows a decline in KQSL lexical
sign use in a different order: monolingual KQSL > bilingual > monolingual ISL. In some
cases, e.g., bilinguals 02 and 10, participants showed a strong increase in KQSL in the
monolingual KQSL condition, but overall, showed a preference for ISL. In contrast, several
participants did not change their signing across conditions, using ISL predominantly
regardless of whom they interacted with (see Table 5).

We conducted a multiple regression analysis to test whether participants’ use of KQSL
was predictable by condition. Use of KQSL was included as the dependent variable, and
condition as the independent variable. Participant was included as a random effect. The
results indicated a significant effect of condition on the use of KQSL at a significance level
of p < 0.001 (1.46 × 10−40). In the bilingual condition, KQSL lexical signs constituted an
average of 24% of the overall lexical sign production, 20.6% in the KQSL monolingual
condition, and only 4.8% in the ISL monolingual condition. Table 6 presents the results,
including the log odds, number of tokens analyzed, percentage of KQSL lexical signs, and
the centered weight (with KQSL lexical signs as the application value). Results with a
positive log-odd and a factor weight over 0.5 indicate an increased likelihood that KQSL
will be used; while a negative log-odd and a factor weight below 0.5 indicate an increased
likelihood that ISL will be used.
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Figure 3. Percentage of KQSL lexical sign use by individual, presented across conditions.

Table 6. Significant Rbrul results (by condition).

Factor Group Log-Odds Tokens % of KQSL Centered Weight

Condition
Bilingual 0.966 965 24.2% 0.724

Monolingual KQSL 0.481 1057 20.6% 0.618
Monolingual ISL −1.447 732 4.8% 0.191

Application value: KQSL signs. Significant at p < 0.01. 2754 tokens. Random (participant) standard deviation = 1.225.

5. Discussion

This study explored the language contact situation in the Kufr Qassem deaf community.
More specifically, the study focused on the younger deaf people who are now exposed
to at least two sign languages: the local sign language: KQSL, and the deaf community
sign language: ISL, which is used by the wider deaf Israeli community. We examined
the linguistic situation for these deaf sign-bilinguals by considering one of the biggest
threats to KQSL’s continuity: language shift. To return to the question posed earlier in
the paper: Is there evidence of language shift in the signing behavior among the younger
generations in the Kufr Qassem deaf community? The answer is yes. What is the degree of
this language shift? Language shift can be measured in terms of language preference as
well as the existence of language contact phenomena, including code-switching and lexical
borrowing. The results of our study focus on language preference in a range of language
conditions which elicit a wide use of KQSL and ISL. Previous studies have shown that
KQSL monolinguals from the first and second generations are KQSL dominant with an
average of 85% of their overall lexical sign use from KQSL (Jaraisy 2021; Stamp and Jaraisy
2021). Therefore, our findings from the third generation provide evidence of an extreme
language shift taking place in the Kufr Qassem deaf community, from predominantly using
the local village sign language in the first and second generations (Jaraisy 2021; Stamp
and Jaraisy 2021), to predominantly using the national sign language, ISL, by the third
generation, with an average of 83% across all conditions (i.e., 17% KQSL lexical signs on
average).

Increased code-switching and lexical borrowing from one language to the other can
also be an indication of language shift (Kisch 2012; Nonaka 2004; Yoel 2007). Previous
studies show an increase in code-switching and lexical borrowing among the younger
bilinguals in Kufr Qassem. Code-switching from ISL into KQSL was more prevalent in the
third-generation signers (27%) than in the first and second generations (15%) (Jaraisy 2021;
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Stamp and Jaraisy 2021). For example, the sign for “girl”, when repeated in a compound
meaning “spouse” in KQSL, was replaced with the ISL sign with the equivalent meaning
in 62% of the cases produced by bilinguals, compared to 5% and 26% of the first and
second generations, respectively (Stamp and Jaraisy 2021). While code-switching and
lexical borrowing are types of lexical replacement and language change, they differ in their
permanency status in the recipient language (Haspelmath 2009; Myers-Scotton 1992). Code-
switching is a temporary language change, while lexical borrowing is more permanent.
Evidence of lexical borrowing was found in the first generation of KQSL signers (Stamp
and Jaraisy 2021), suggesting that permanent change as a result of language contact is
underway. The data in this current study show similar results, with 83% of the cases of the
sign “girl” produced in ISL by bilinguals across all language conditions.

The language shift observed here highlights the vulnerability of KQSL as a minority
village sign language in Israel. The social assimilation of the KQSL deaf community into
the wider deaf community in Israel, mainly through education, work, and other social
interactions, has been increasing since the 1980s, beginning with the first deaf class in Kufr
Qassem. This social assimilation is reflected in the linguistic mergence evident in this study.
It is worth noting that this linguistic mergence is gradual and domain specific. That is,
KQSL is used at home and with hearing and deaf relatives by some bilinguals, while ISL is
used in wider domains, such as education and work. In another study, it was found that
KQSL and ISL are used in different topics of discussion. When examining the language use
by bilingual KQSL-ISL signers during guided conversations, KQSL was used more when
discussing “local” topics (e.g., local foods, traditions) than “global” topics (e.g., education,
travel) (Haj Dawood, in prep7). The reasons for such language shift may vary, but the
higher ethnolinguistic vitality of ISL compared to KQSL is a clear factor. Learning ISL has
numerous benefits for members of the deaf community in Kufr Qassem, especially younger
ones, including access to education, interpreting services, and social interaction with the
wider deaf community in Israel. Furthermore, the deaf club in Kufr Qassem, while central
to the social interaction of the community and serving as a proud advocate for KQSL,
provides ISL classes as part of its social activities. This reflects the fact that ISL receives
institutional support, including funding for deaf teachers and interpreters, while KQSL
does not (see Sections 2.1.2 and 2.1.3 on motives for this kind of imbalance).

According to Mufwene (2017), one should consider language endangerment within
the broader context of language vitality, that is, the entire life cycle of a language from its
birth to its death. The term “merging” was used in this study to describe the situation in
Kufr Qassem to highlight the threatened status of these sign languages, which might be
predictable by some of the characteristics relating to the social situation of emergence (e.g.,
the relatively small community size), and to the wider general social changes underway,
including the increase in social mobility and changes in educational practices. The mergence
picture, however, is more complex than presented here. As mentioned in Section 3.1, the
participants in this study, as most of the young deaf people in Kufr Qassem, are bimodal
multilinguals who make the most of their multilingualism by translanguaging on a daily
basis (De Meulder et al. 2019; Kusters et al. 2017). Most younger signers are exposed to
Colloquial Arabic, Modern Standard Arabic, Hebrew, and in some cases, English. Changes
in education in the Kufr Qassem deaf community not only increased exposure to ISL, but
also changed the nature and degree of exposure to Arabic—which is more systematic and
extensive now compared to that which was experienced by the older generations (Jaraisy
2021). We suggest that future studies examine the situation in more depth by considering the
language situation in terms of multimodality and translanguaging practices (De Meulder
et al. 2019; Kusters et al. 2017). Our data show that young signers use multiple languages
when signing, in both manual and non-manual features: KQSL, ISL, Arabic mouthing, and
Hebrew mouthing8. Mouthing patterns and frequency are beyond the scope of this paper;
for a detailed account as to the language contact situation between KQSL and Arabic and
Hebrew, see Jaraisy (2021) and Jaraisy and Stamp (in prep).
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The bigger picture question here might be: Is language shift inevitable for emerging
sign languages? Despite the language shift situation for KQSL signers, the answer more
generally is no. As discussed in the background, the ethnolinguistic vitality of an emerging
sign language community is, in part, dependent on the type of emerging sign language
found in a language contact situation. Village sign languages are at a greater risk than
deaf community sign languages because of their relative low vitality in terms of their
demographics, institutional support and status when in contact with a national majority
sign language. Both languages examined in this study, ISL and KQSL, can be classified
as emerging but while KQSL is merging towards ISL, ISL is thriving. In other words,
the social situation of the sign language community is key. It is for this reason, that we
return to the issue we raised at the beginning of the paper with regards to terminology. We
emphasize here that it is not necessarily “emerging” sign languages that are vulnerable;
it is the social dynamics of the sign language communities involved, and the language
contact situation in which they exist. When discussing language shift, the language contact
situation in which a sign language exists is important. In other words, the vitality of
any sign language is dependent on what it is in contact with. In the past, it was quite
possible for one community to remain relatively isolated from another; however, it is
difficult to imagine a scenario nowadays without language contact. In fact, many young
deaf people are exposed to multiple languages via social media and changing patterns of
social interaction (e.g., international deaf events). This, however, is beyond the scope of
this paper and we hope that future studies will consider the bigger picture that is taking
place, including processes of globalization.

Deaf community sign languages, whilst potentially having their own language en-
dangerment concerns, are less likely to face the threat of sign language shift compared
to village sign languages. That said, recent studies show that some deaf community sign
languages may be at risk from contact with other sign languages used over a wider global
distribution. Recent papers have highlighted the use of ASL (McKee and McKee 2020;
Moriarty 2020) and International Sign (Kusters 2020) and their impact on deaf community
sign languages in different countries. While village sign languages might be at a greater
risk of merging than deaf community sign languages, it is important to consider whether all
village sign languages face the same level of risk of discontinuity. To answer our question,
language shift does not have to be inevitable for minority village sign languages, even
when the ethnolinguistic vitality may predict it. For example, Kusters (2014) claims that
Adamorobe Sign Language (AdaSL), a village sign language used in Ghana, continues
to thrive, regardless of its contact with Ghanaian Sign Language (GSL). Although deaf
children from Adamorobe attend a residential school where they are exposed to GSL, they
switch back to AdaSL when they return home (Kusters 2014). Furthermore, people in
Adamorobe value AdaSL and sign bilingualism (Kusters 2014). Considering the situation
of village sign languages in Israel more specifically, previous studies show that even two
village sign languages within Israel may face different social situations, as is the case with
ABSL and KQSL (Stamp and Sandler 2021), and that this is an important factor in the rate
of language emergence. These same social factors might also determine a language’s rate
of mergence. Therefore, every language must be examined on an individual basis to truly
understand the situation more sensitively than has been achieved so far (Braithwaite 2019;
Webster and Safar 2019, 2020). Despite this, there is a sense of inevitability that so long as
ISL is thriving and no other signed languages in Israel are given recognition and support,
smaller sign languages might soon disappear.

In summary, no two sign languages are alike, and we cannot assess the vulnerability
of all emerging sign languages as one group. Languages exist in different countries with
different cultural norms, different levels of accessibility, different attitudes and ideologies
towards languages and minority rights, and different legal frameworks. As expressed by
Webster and Safar (2019), the vitality of a language is not easy to quantify in a numerical
score. It is more complex than that; a language might be endangered based on one factor
but thriving based on another, and so each language needs to be assessed based on its own
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complexities. The deaf club in Kufr Qassem shows the presence of a thriving deaf com-
munity whose members translanguage, using ISL, KQSL, Arabic, among other languages
and signing practices. That said, having assessed the situation in KQSL, if we consider the
long-term status of this community in relation to the wider deaf community in Israel, the
continuity of KQSL is at risk.

6. Conclusions

This paper has considered the vulnerability of emerging sign languages in terms of
their sociolinguistic contexts and how this might impact their endangerment and continuity.
We focused on the case of the deaf community in Kufr Qassem in which the younger
generation are now exposed to two sign languages: a local village sign language, KQSL, and
a national deaf community sign language, ISL. We see that some emerging sign languages,
such as KQSL, face the threat of language shift when they socially and linguistically merge
with the wider deaf community in Israel. Some of the sociolinguistic characteristics of some
emerging sign languages, like village sign languages,—such as smaller community size
and lack of institutional support—are the very factors that lead to its vulnerability when in
contact with a national sign language. At the same time, this fate is not inevitable for all
emerging sign languages. Without language contact, many emerging sign languages may
not necessarily be at risk.

The focus on emerging sign languages has typically been on the “emerging” element—
based on the fact that young languages may shed light on what the language once looked
like and under what conditions they were able to develop and thrive. However, perhaps
now is the time to focus on the “sign languages” themselves by documenting them before
it is too late—as Nonaka (2004, p. 759) suggests: “many sign languages are dying out or are
on the verge of disappearing without ever being recorded or described—a fact that underscores the
urgency of remembering these forgotten endangered languages”.

The irony is that when linguists learn of an emerging sign language, this might be
because it is no longer as isolated as it once was. Thus, when linguists begin conducting
studies on these “new” languages it might already be too late. This raises an important
question: Should linguists intervene in a situation such as this? Many linguists prefer to
document and not to intervene (Flores Farfan and Ramallo 2010) and to leave intervention
to the community itself (Braithwaite 2020). There is still much more work to be conducted
on emerging sign languages, and the findings from this paper simply emphasize the
urgency of this.
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Notes

1 Nonaka (2004) refers to Ban Khor Sign Language as a young indigenous sign language. However, in this paper we use the term
“emerging” to focus on the language age.

2 Kufr Qassem is often represented in the literature and in official documents with different orthographies, including Kfar Qassem, Kafr
Qassem, Kafr Qasem, Kafr Qassim, Kufr Qassem, etc. In most cases these different spellings represent the pronunciation in different
languages (e.g., English, Hebrew, Arabic). In this paper, the orthography follows the Arabic pronunciation to reflect how deaf and
hearing people in the community under investigation refer to the name of their hometown (as shown on Ethnologue 2020).

3 When the language first emerged, the region was known as Palestine.
4 According to Ethnologue, a “developing” language is in vigorous use, with standardized literature used by some but not

widespread. It has a rating of 5 in the 13-point scale in which 0 is “international” and 10 is “extinct”.
5 “Threatened” is rating 6b in the 13-point scale and it is described as a language used for face-to-face communication within all

generations, but with reducing numbers of users.
6 “Relatively” uninfluenced here means that they were not formally taught any sign language or spoken language. However,

KQSL emerged in an Arabic-speaking community and therefore, contact between KQSL and Arabic is inevitable, though
under-researched (for discussion of mouthing, see Jaraisy 2021; Jaraisy and Stamp in prep.).

7 Haj Dawood (in prep) The effects of conversation topic (global vs. local) and conversation interlocutor (monolingual vs. bilingual)
on code switching. [MA thesis] Univeristy of Haifa.

8 Mouthing is the silent articulation of spoken words usually produced simultaneously with signs. It is an outcome of cross-modal
language contact i.e., contact between a spoken language and a signed one (Johnston et al. 2016).
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Spoken and Sign Language Emergence: A Comparison

John McWhorter
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Abstract: A comparison of emerging signed languages and creole languages provides evidence that,
when language is emerging, it prioritizes marking the novelty of information; is readily recursive;
favors the manner of action (aspect) over the time of action (tense); develops inflection readily only
in a visual, as opposed to aural, mode; and develops derivational opacity only as the result of drift
over long periods of time.

Keywords: creole; pidgin; word order; embedding; aspect; inflection

1. Introduction

While there has been some controversy since the turn of this century as to whether it
is definitional to creole languages that they emerge from pidgin varieties, it is empirically
documented that certain creoles have done so. Examples include the Bislamic creoles such
as Tok Pisin (Mühlhaüsler 1986), the central African creole Sango (Samarin 2000), and
Hawaiian Creole English (Roberts 2000). There are also traits in all creole languages beyond
these that indicate ancestry either in pidginization or other degrees of the interrupted
transmission of language (cf. McWhorter 2018). It is therefore possible to reconstruct
structural developments typical of the pathway from pidgin to a full language.

In the tradition of previous studies such as Fischer (1978) and Meier (1984), but
utilizing data and perspectives developed since, this study will compare the manifestation
of six grammatical features in creoles and signed languages. The features will be six that
have been widely addressed in the literature on the pathway from pidgin to creole. The goal
will be to establish both parallels and contrasts between these processes in the two types of
language, in order to assess which processes may be universal to the language competence
and which are conditioned by the difference between the spoken and manual modalities.

The presentation will proceed upon certain assumptions about creole languages,
which follow.

(1) Creoles are the product of broken transmission of a significant degree, such that
creole genesis constitutes the re-emergence of a language. Creole genesis is not solely
a combinatory process of hybridization between languages, within which second-
language acquisition plays but a marginal role (cf. Mufwene 2001).

(2) The traditional classification of Pacific varieties such as Tok Pisin as “pidgins” born of
a process distinct from the one that yielded the Atlantic “creoles” is artificial. Tok Pisin
and its sister languages have now been spoken natively for generations and qualify
as creole languages having developed in an analogous fashion to languages such as
Papiamentu and Haitian Creole. Any apparent genealogical difference between the
Pacific and the Atlantic varieties is due only to the fact that for the latter, the genesis
process is largely lost to written history.

(3) Creoles constitute a synchronic type of language. This is not in the presence of “creole”
features unknown in other languages, but in the combined absence of certain features,
at least some of which are always present in older languages not born of severely
interrupted transmission (cf. McWhorter 1998, 2018).

(General statements about creole traits are based on the author’s knowledge, confirmed
by consultation with the Atlas of Pidgin and Creole Language Structures Online [ApiCS].)
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2. Word Order

Neither creoles nor signed languages offer direct evidence of one word order being fun-
damental to language, either diachronically or synchronically. However, signed languages
possibly lend more insight on this issue than creoles.

2.1. Word Order in Creoles

It has often been claimed that creolization yields SVO order regardless of the word
orders of the source languages, with this suggesting that SVO is language’s fundamental
word order in, for example, Universal Grammar (cf. Bickerton 1981). An especially
interesting piece of evidence for this idea is Berbice Creole Dutch, with SVO order despite
its main and possibly only substrate language being the SOV African language Ijo, and
even its lexifier language Dutch being partly SOV.

However, in a broader view, creoles’ word order is determined considerably by the de-
gree of contact with their source languages after genesis. For example, the Indo-Portuguese
creoles have emerged with Portuguese’s SVO despite the SOV order of their Indo-Aryan
and Dravidian substrate languages. However, Portuguese itself has exerted heavy pressure
upon many of them during their lifespans (for example, Korlai Portuguese emerged amidst
Catholic religious instruction (Clements 1996)), and notably, the Korlai variety has moved
towards SOV as it is increasingly used only among speakers of its substrate Marathi. These
creoles have offered little indication of what a “basic” word order would be.

In the same way, Berbice Creole Dutch, for which all but no historical sources survive,
may have begun as SOV but moved towards SVO under pressure from English and
Guyanese Creole English over time. Similarly, the creolized version of the pidgin Chinook
Jargon was SVO despite Chinook itself being VSO, but then its speakers’ dominant language
was English. It is sparsely discussed that Philippine Creole Spanish is VSO as are its
substrate languages; however, these indigenous Philippines languages have always been
spoken alongside it.

All other creoles are the product of source languages that are all (or in the case of
Hawaiian Creole English, mostly) SVO. There has been properly no case in which an SOV
lexifier and an SOV substrate is documented to have yielded an SVO creole. The Berbice
Dutch case is closest, but besides it possibly having emerged as SOV, Dutch is SOV in
embedded rather than matrix clauses, meaning that the elementary input from it would
have been SVO in any case.

2.2. Word Order in Signed Languages

In contrast, signed languages’ word order is obviously much less affected by spoken
languages in terms of grammar, and they are often SOV in contrast to the spoken languages
in their contexts. This includes Italian Sign Language (Fischer 2014), Al-Sayyid Bedouin
Sign Language (Sandler et al. 2005), Nicaraguan Sign Language (Flaherty 2014), and the
signed language of Providence Island (Washabaugh 1986), where hearing signers used SOV
order when in daily contact with the deaf but tended more towards SVO otherwise, this
being the order of the English and Spanish spoken on the island.

However, many signed languages have been argued to have SVO as their fundamental
order, such as American Sign Language (henceforth ASL). Furthermore, within individual
signed languages, the manual modality allows a good deal of heterogeneity in word
order, depending, for example, on whether or not the object is human (Meir et al. 2017),
or because of the possibility of the simultaneity of expression (e.g., of a verb and its
object, or of a non-manual sign extending over the duration of the others), or agreeing
verbs favoring SOV order while plain ones favor SVO (e.g., in Flemish Sign Language
Vermeerbergen et al. 2007). Because of factors such as these, Bouchard and Dubuisson
(1995) question whether signed languages can be analyzed as having a basic word order at
all, arguing that the manual modality leaves the sequence of elements less important than
in the spoken language.
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2.3. Implications for the Language Faculty

However, no analyst has proposed a reason for why the manual modality would
especially favor verb-finality itself, as opposed to word order heterogeneity. Given that SOV
is such a common basic word order among signed languages (although hardly a universal),
signed languages demonstrate, at least, that there are no grounds for an assumption that
SVO order is a default setting upon which SOV is a variation (cf. Flaherty et al. 2016 for
evidence that silent gesturing favors SOV). This can be taken as lending indirect but useful
support to the idea of SOV as human language’s diachronically original, and perhaps even
synchronically fundamental, word order (cf. Givon 1971; Gell-Mann and Ruhlen 2011).

3. Determiners

3.1. Determiners in Creoles

A classic summary description of determiners in creoles is Bickerton’s (1981) claim
that these languages instantiate a “bioprogram” that yields overt definite and indefinite
determiners for specific meaning and zero marking for non-specific (or “generic”) mean-
ing. However, with the broader perspective on creoles possible today, decades later, this
formulation is as questionably “universal” as the one stipulating SVO as fundamental.

Bickerton’s characterization applies largely to Atlantic English- and French-based
creoles, as well as the West African English-based creoles descended from the former such
as Krio and Nigerian “Pidgin,” and the Indian Ocean French creoles of Mauritius and Sey-
chelles. However, all of the English-based creoles here are descendants of a single original
language (Hancock 1987; McWhorter 1995; Baker 1999), such that they cannot be analyzed
as all manifesting a trait independently. All of the French-based creoles of the Caribbean
are likely descendants of a single original language (McWhorter 2000, pp. 146–94). Thus,
all of these creoles could be seen as manifesting the determiner pattern just 2 times rather
than in cross-creole fashion over 25 or more times.

Moreover, the English-based creoles are most imprinted substratally by African lan-
guages of the Kwa clade in Niger–Congo, which happen to display the determiner pattern
Bickerton observed. Arguments that French creole substrates were similar would also be
relevant, with the Gbe languages of Kwa specified by Lefebvre (1998) for Haitian and by
Jennings (1995) for French Guyanais. Thus, genetic relationships and substrate influence
render the prevalence of this determiner pattern less unexpected than it would seem.

Then, beyond these creoles, the bioprogram determiner pattern is barely in evidence
at all. Portuguese-based creoles do not have a definite determiner, with the distal demon-
strative instead “bleeding” into a role intermediate between demonstrative and determiner
as needed. These languages instead have only an indefinite determiner. Tok Pisin and
its sisters also have only an indefinite determiner. Creolized Chinook Jargon had only
a definite one, although studies are unclear as to whether this was a demonstrative or
a true determiner, given that it was derived from an original demonstrative (ukuk) and
its phonetic erosion to uk cannot be taken alone as an indication that it had changed its
grammatical status.

The determiner configuration that Bickerton identified is so common among creoles
because the Atlantic English ones are the product of lexifier and substrate languages that
all happen to have overt definite and indefinite determiners, with the substrate languages
tending to zero-mark the generic. However, this combination of source languages did
not always produce the Bickerton configuration (viz. the Portuguese creoles of the Gulf
of Guinea, with Edo, having definite and indefinite specific determiners, as its primary
substrate). The French creoles, apart from being all likely tracing to a single ancestor
(McWhorter 2000, pp. 146–94 argues that even the Indian Ocean creoles trace to the
same ancestor as the Atlantic French-based creoles), have always existed amidst heavy
contact with French, thus making it especially likely that they would all have definite and
indefinite determiners.

Beyond these creoles, among those born of different kinds of source languages, the
visible tendency is that creolization most readily yields an indefinite determiner. For
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example, the Atlas of Pidgin and Creole Language Structures Online survey reveals but one
language with a definite but not an indefinite determiner, and this is a pidgin rather than
a creole (Yimas-Arafundi Pidgin). Indefinite determiners are a form of new information
marking, and there is evidence that markings of this emerge in creoles before markings of
given information (cf. McWhorter 2009 on new information marking in Saramaccan).

3.2. Determiners in Signed Languages

There has not yet been as much cross-linguistic research on determiners in signed
languages as on creoles. However, the work that exists suggests that the situation is
rather similar.

ASL, for example, has a definite and indefinite determiner (Bahan et al. 1995;
MacLaughlin 1997). However, in ASL and signed languages more generally, determiners
do not mark generic (non-specific) referents (De Vriendt and Rasquinet 1989), and even
specific referents are not marked as obligatorily as in many spoken languages, since they
must incorporate referential information (Neidle and Nash 2012, p. 274).

Just as many creoles have definite determination only via recruitment of the distal
demonstrative in especially grammaticalized meaning, the distinction between demonstrative
and determiner in signed languages is also often a matter defined by a continuum (ibid.
p. 271). There is evidence, on the other hand, that in signed languages as in creoles, indefinite
determination is entrenched more quickly. Catalan Sign Language, for example, has a richer
array of constructions for indefinite determination than for definite (Barberà 2016).

3.3. Implications for the Language Faculty

A tentative conclusion from creoles and signed languages is that emergent language
develops the overt marking of new information before the overt marking of given infor-
mation. This is consonant with a conception of it being central to language to transmit
information, as well as to continuously justify calling upon and sustaining the interlocutor’s
attention. Also relevant here is Scott-Phillips’ argument (Scott-Phillips 2015) that language
would have emerged from an ostensive imperative of seeking attention for information
transfer, such that pragmatics of this kind are fundamental to human language while syntax
and morphology are ontogenetically secondary.

4. Subordinate Clauses

4.1. Subordination in Creoles

The overt marking of subordination is universal in creoles. They differ only in the
obligatoriness of the marking (which tends to be modest) and in how wide a range of
subordination constructions is marked.

All known creoles have an overt relativizer, either a pronoun or “particle.” This element
is almost always optional, but nevertheless robustly conventionalized, as in Saramaccan:

(1) Dí mujέε (dí) mi lóbi hánsε.
DEF woman REL I love pretty
“The woman (whom) I love is pretty.”

In Tok Pisin, the development of such marking from the pidgin to the creole stage
has been observed, with one relativizing strategy grammaticalizing a pragmatic usage of
ya “here”:

(2) Meri ya i stap long hul ya em i hangre.
woman REL SM stay in hole REL 3S SM hungry
“The woman who stayed in the hole was hungry.” (Sebba 1997, p. 114)

Most creoles also have an overt marker of sentential complementation. This has often
been grammaticalized from the verb “talk” or “say,” and in many creoles beyond the literal
semantics of speech; cf. táa (> táki) in Saramaccan:
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(3) Mi sábi táa i tá wóoko.
I know COMP you IMPF work
“I know that you are working.”

Other creoles grammaticalize other words for the function, such as “how” in Santome
Creole Portuguese:

(4) Ê na ta sêbê ku(ma) kwa sa pe dê fa.
he NEG PAST know COMP thing be father his NEG
“He didn’t know that it was his father.” (APiCS)

Only in many of the Atlantic French-based creoles is there no reported marker of
sentential complementation, including claims that recruitments of French que as ki are
borrowings rather than integral to the creole (Peleman 1978).

Thus, while pidgins indeed tend to lack overt markers of subordination, creole lan-
guages offer, for example, no support to claims that embedding is incidental rather than
integral to the language faculty (Sampson 2005; Everett 2005).

This could be treated as evidence of a transfer from the source languages. However,
creoles only incorporate a subset of the grammatical features their source languages offer,
even when all of the languages offer the same feature (McWhorter 2012). For example, creoles
can lack definite or indefinite determiners even if their lexifiers and/or substrate had them
(cf. above). However, creoles do not eschew the overt marking of subordination in contrast
to such marking in source languages. Such marking would appear to be integral to spoken
languages’ emergence and genesis.

4.2. Subordination in Signed Languages

In signed languages, too, there is evidence that the development of embedding is
fundamental to the emergence of language (cf. Liddell 1980).

In the youngest signed languages such as certain village-based ones, embedding is ab-
sent in the first generation (cf. Sandler et al. 2011). An especially useful study is Kastner et al.
(2014), documenting the emergence of subordination in the young Kafr Qasem Sign Lan-
guage, which has begun at what could be called a “pidgin” stage but has developed its own
type of subordination through prosodic blending of the embedded modifying expression,
accompanied by non-manual signals.

In an older sign language like ASL, analysts have documented that along with a
raised brow (Liddell 1980), backwards head tilt, and raised upper lip, relativization can
be indicated with an overt “complementizer” sign, a postposed manifestation of “that”
(ibid. p. 150):

(5) IX FEED DOG BITE CAT THAT THAT
“I fed the dog that bit the cat.”

Branchini and Donati (2009) also note a sentence-final relativization particle in Italian
Sign Language, and manual signs for relative clauses have also been described in German
Sign Language (Leuninger 2005) and Hong Kong Sign Language (Tang and Lau 2012). In
older signers of Israeli Sign Language, there was no systematic marking of relative clauses.
Nonmanual markers for relative clauses (Nespor and Sandler 1999) only became systematic
in the second generation of the emergence of this language, and in the third generation,
a manual relative pronoun emerged (Dachkovsky 2020. Both manual and nonmanual
markers of relative clauses in ISL are seen in Figure 1.
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GIRL EAT-ICE-CREAM rel pron SWING 

Figure 1. ‘The girl who is eating ice cream is swinging’. The relative clause is marked nonmanually by
squint and head movement forward to the end of the clause, and manually by the clause-final relative
pronoun pointing sign. There is a prosodic break between the relative clause (GIRL EAT-ICE-CREAM
IX) and the rest of the sentence (SWING). (Dachkovsky 2020). Pictures courtesy of the Sign Language
Research Lab, University of Haifa.

The overt marking of sentential complementation is documented in many signed
languages. Padden (1988) notes that ASL marks sentential complementation with a final
pronoun copy that refers to the first, matrix subject in embedded structures (6a), but
must refer to the subject of the second clause in coordinate structures, so that (6b) is
ungrammatical.

(6) (a) 1INDEX DECIDE iINDEX SHOULD iDRIVEj SEE CHILDREN 1INDEX
“I decided he ought to drive over to see his children, I did.”

(b) *1HITi, iINDEX TATTLE MOTHER iINDEX
“I hit him and he told his mother, I did.”

Strategies for marking sentential complementation are multifarious in signed lan-
guages; however, the ASL construction is in no sense a default. In Israeli Sign Language, a
relativizer has developed in a fashion familiar in spoken language: from a locative deictic
sign (Dachkovsky 2020). But in Dutch Sign Language, direct speech complements can be
marked with the sign for “attract attention” (Dutch roepen) (Van Gijn 2004, p. 36):

(7) rightASKsigner ATTRACT-ATTENTIONsigner IXaddressee WANT COFFEE
“He/she asks me ‘Do you want any coffee?’”

In Hong Kong Sign Language, embeddedness reveals itself in otherwise unexplainable
ungrammaticalities. Examples can be found in direct argument questions, in which wh-
words can be sentence-initial or sentence-final, but when embedded can only be sentence-
final (Tang and Lau 2012, p. 353):

(8) FATHER WONDER *(WHO) HELP KENNY WHO
“Father wondered who helped Kenny.”

In Hong Kong Sign Language, as in others, sentential complement subordination can
also be accompanied by non-manual signs such as shakes of the head, leaning of the body.

4.3. Implications for the Language Faculty

If, as Everett (2005) famously argued, the Amazonian language Pirahã lacks embed-
ding, his proposition that this invalidates the idea of embedding (and thus recursion in
general) as a feature of Universal Grammar is not supported by emergent languages of
either the spoken or manual modality. Creole languages develop overt markers of subordi-
nation quite readily in the transition from pidgin to creole: no creole could be recruited as
support for a claim that Universal Grammar lacks recursion. Meanwhile, signed languages
also quickly develop markers of both relativization and sentential complementation, with
only the youngest sign languages lacking these (just as pidgins do in contrast to creoles).
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5. Tense and Aspect Marking

5.1. Tense and Aspect Marking in Creoles

Bickerton (1981) claimed that creoles universally share a three-way contrast between
three preposed “particles” marking:

(1) anterior past, marking dynamic verbs as past-before-past and stative ones as sim-
ple past;

(2) nonpunctual, both the progressive and the habitual;
(3) irrealis, and that these combine in orders uniform across creoles to lend various

aspects and moods (e.g., Sranan’s a ben sa e waka “He would have been walking”
contains the equivalent particles in the same order as in Haitian Creole’s expression
of the same sentence, li t’av ap mache).

Predictably, creoles’ marking of tense and aspect has been shown to be less uniform
than Bickerton implied. Not all creole past markers are “anterior” ones that express a
past-before-past with dynamic verbs (Mauritian Creole French’s ti dose not, for example).
Saramaccan has dedicated habitual markers, one of them well-entrenched in the grammar
(ló > lóbi “love”), rather than expressing the habitual via context with the progressive
marker tá. Many creoles do not have a single irrealis marker but distinct ones for future
and potential (cf. Saramaccan’s gó vs. sá), etc.

However, missed amidst the critiques but worthy of remark is the fact that creoles do
share a core of three markers of, roughly, past, progressive, and future. As ordinary as this
may seem superficially, the questions are why:

(1) no attested creole marks only aspect and not tense the way Chinese and many South-
east Asian languages do. Only creolized Chinook Jargon lacked tense marking, and
there is a question as to how far from the pidgin this variety was.

(2) no attested creole has a future marker but not a past marker as Vietnamese, Ewe, and
many languages do not.

(3) no attested creole has simply not developed markers of tense or aspect at all, the way
the Papuan language Maybrat has not (Dol 2007).

(4) no creole expresses the habitual specifically with zero marking the way English does.

Instead, even creoles of a non-Indo-European lexical base converge on sharing the
same basic trio of markers, including Nubi Creole Arabic.

If creoles actually were not distinguishable as a class, then they would presumably
diverge considerably in their choices of tense and aspect markers, just as older languages do.

A riposte could be that creoles were too recently imprinted by their source languages to
have morphed grammar-internally to this extent. But if source languages determined which
tense and aspect markers each creole had, we would still expect much more variation. Why
does there not exist an English-based creole in which the habitual is dedicatedly marked
with zero as it is in English, or in which the progressive marker is extended beyond the
continuative to the present as it is in English? To extend the analysis to mood, why has no
creole emerged with a monomorphemic marker of the conditional as there is in western
European languages, except ones highly decreolized towards, for example, English?

Creoles have instead regularly selected from their source languages three features,
while omitting to incorporate the many others. Bickerton’s characterization of these three
elements was too specific, but the heart of his observation was correct.

5.2. Tense and Aspect Marking in Signed Languages

In signed languages, the expression of aspect is universal, but many do not obligatorily
express tense overtly (Friedman 1975), instead using adverbials where necessary (such as
Israeli Sign Language (Meir and Sandler 2008, p. 89)). Where some signed languages are
claimed to express tense, it is on subsets of verbs rather than all of them. ASL has what
Aarons et al. (1995) term lexical tense markers, distinguishable from adverbials in occurring
inside the VP, while Jacobowitz and Stokoe (1988) identified flexion as marking past and
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extension as marking future in a subset of ASL verbs. British Sign Language has some
verbs that have distinct signs in the present and past (Sutton-Spence and Woll 1999, p. 116).

However, signed languages have richer arrays of ways to mark aspect than tense, often
combining manual and non-manual signs (Pfau et al. 2012a, p. 196). For example, Israeli
Sign Language, while leaving tense unmarked, has three aspectual markers (Meir and
Sandler 2008, p. 91). In addition to the common marking of the continuous and the habitual,
for example, with repetitive movements and different path shapes (e.g., Klima and Bellugi
1979; Meir and Sandler 2008), one of Israeli Sign Language’s aspectual markers is a perfect
marker glossed ALREADY (Meir 1999), somewhat similar to the ASL marker FINISH.
Whereas signed languages typically restrict tense marking, if present, to a subset of verbs,
Sign Language of the Netherlands has a habitual affix for verbs whose signs cannot by
iterated physically (Hoiting and Slobin 2001). Signed languages seem as prone to develop
aspectual marking as creoles are to developing a trio of markers of past, progressive, and
future. Examples of temporal aspect marking in ASL are shown in Figure 2.

(a) (b) (c) (d) 

Figure 2. Temporal aspects in American Sign Language (Klima and Bellugi 1979) (a) LOOK (citation
form), (b) LOOK Habitual, (c) LOOK Durational, (d) LOOK Continuative. (With permission from
Urusula Bellugi).

5.3. Implications for the Language Faculty

Signed languages, in particular, suggest that despite the traditional centrality of tense
to the analysis and pedagogy of Indo-European languages, aspect is more fundamental
to the human language capacity. There is typological support for this as well, in that
while there exist languages that mark aspect but not tense (Chinese and many East Asian
languages), there seem to be few to none that mark tense but not aspect.

Creole languages regularly mark tense as well as aspect. However, the bias in extant
creoles’ source languages may play a part here similar to the part it plays in word order and
the presence of overt determiners. In any known language emerging from a pidgin-level
variety, all or at least most of the source languages have both past and future markers (one
exception being that Niger-Congo’s Ewe lacks a past marker, but no creole is known to
have had this language as its main substrate as opposed to one of many). For example,
there is no creole based on languages like Chinese and Vietnamese, which might show us a
creole emerging with no marking of tense.

The closest example is varieties of Malay/Indonesian born of second-language ac-
quisition by various peoples of Indonesia and contiguous areas. Some of these have been
classified as creoles. Baba Malay, for example, is Malay acquired incompletely and affected
by transfer from Hokkien Chinese. Baba Malay has a marker of perfective aspect rather
than past tense, and no grammaticalized marker of futurity as a category (Lee forthcoming).
However, the incomplete acquisition in Malay/Indonesian cases like these was not as
extreme as pidginization, and both the perfective marker and the adverbially marked
future are Malay/Indonesian features.

Still, there are suggestions even within creoles of the centrality of aspect. In creolized
Chinook Jargon, as well as the pidgin variety, amidst the highly limited amount of gram-
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matical machinery there was an aspect marker but no tense markers. Also, creoles develop
new aspectual constructions more readily than new tenses.

In Saramaccan, beyond the past, future, and progressive markers, the ones in this table
have emerged as well, via grammaticalization of verbs, as shown in Table 1:

Table 1. Aspect and mood markers in Saramaccan beyond the “big three”.

ló wáka > lóbi “love” walks (as a habit)
náa wáka > tá a “stand at” used to walk
sá wáka > sábi “know” can walk
mú wáka > músu “must” must walk
wáka kaa > kabá “finish” done walking
wáka gó dóu > “go through” keep walking

Of the six, four are aspectual. Saramaccan has not developed a pluperfect, remote
future, or narrative-present construction. Aspect would seem to have been felt more urgent
to express.

6. Inflection

6.1. Inflection in Signed Languages

An often-noticed contrast between signed languages and creoles is that while creoles have
little or no inflectional morphology, signed languages are rich in it (cf. Aronoff et al. 2005).

First, most established signed languages have a class of verbs referred to in much of
the literature as agreeing verbs (Padden 1988; Meir 2002; Lillo-Martin and Meier 2011),
mostly verbs of transfer (literally and metaphorically) such as give, send, take, help, and tell,
which have affixes indexed to the verb’s arguments. Verb agreement in ASL is exemplified
in Figure 3. The phenomenon differs in detail from sign language to sign language, but it is
present in many established sign languages that have been studied. Meir (2012) documents
the emergence of this kind of inflection in Israeli Sign Language, in which such verbs come
to be rendered from and to points in space referring to the arguments. Emergent sign
languages may not have agreeing verbs at the outset (Padden et al. 2010; Meir and Sandler
2008, p. 87); however, Rathmann and Mathur (2008) demonstrate that once established, this
kind of marking becomes more complex over time.

 

Figure 3. Some examples of verb agreement in ASL. (a) I-GIVE-YOU, (b) I-GIVE-HIM, (c) (I-)GIVE-
ALL. With permission from Carol Padden. (Spatial agreement with subjects other than first person,
not pictured, also occurs regularly in ASL and other sign languages).

Second, signed languages develop a type of classifiers that manifest “depiction” verbs,
of motion and location (cf. Emmorey 2013). That they belong to a discrete set which can
occur redundantly with the specific nouns they refer to indicates their status as agreement
inflection (Supalla 1996). The motions and locations that attach to these classifiers elaborate
the meaning (cf. Meir and Sandler 2008, p. 111 for a useful cataloguing of classifiers in
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Israeli Sign Language). Signed languages also indicate aspect inflectionally as shown in
Figure 2 above.

6.2. Inflection in Creoles

The pidginization process eliminates all or most inflectional affixation, and it only re-
emerges in creoles very slowly. In some, sustained contact with a source language preserves
a small amount of inflection, or allows it to be borrowed over time, often reanalyzing its
behavior and function. For example, in Mauritian Creole, the French distinction between
finite and infinitive verb stems is preserved as short and long forms derived from them,
respectively, but reanalyzed; the long form carries what can be analyzed as an affix, with
the occurrence of the forms determined by syntax, as shown in Table 2.

Table 2. Short and long verb forms in Mauritian Creole French.

short long
briz brize break
brije brije mix
van vãde sell
εgzis εgziste exist
vin vini come

Otherwise, inflection in creoles tends to occur in highly proscribed contexts. In Santome
Portuguese Creole, ba “go” occurs as be when followed by an adjunct (E ba ke “He went
home;” E be d’ai “He went from here” (APiCS)). In Saramaccan, with the same verb, “go,” the
imperfective proclitic tá occurs as nán-: Mi tá wáka “I am walking;” Mi nángó “I am going.”

Saramaccan also has what can be analyzed as an object agreement marker, in the
specific context of shared object serial verb constructions. In the sentence below, the low
tones of “turtle” are fixed and thus do not participate in the rightward spread of high tone
through the sentence. However, the high tone spread “jumps” over this object and alights
upon the first syllable of the second verb kulé, which in citation form has a high tone only
on its second syllable. Thus the tonal spread is a kind of object agreement.

(9) Mi ó nákí dí lògòsò kúlé gó a mí wósu
1S FUT hit DEF turtle run go LOC my house
‘I will hit the turtle and run to my house.’ (Rountree 1972, p. 325)

6.3. Implications for the Language Faculty

The relative richness of inflection in signed languages makes it clear that it is an over-
generalization to stipulate that emergent languages must be low on inflection. However,
modality is the reason for the contrast between spoken and signed languages here.

For one, in signed languages inflection can be readily indicated iconically, via hand
position or movement, or in the case of shape classifiers, by lexical signs recruited as
inflections (Meir et al. 2010). In spoken language, inflection most readily emerges from
a long-term process: the grammaticalization of lexical items. Also, as Poizner and Tallal
(1987) noted, while visual processing of language is ill-suited to linear processing as rapid
as what is possible in spoken language, “Signed languages have the potential for multiple
channels for encoding grammatical information: face, head, torso, eyes, and various joints
of the two arms can realize morphemically distinct information simultaneously” (cf. also
Aronoff et al. 2005; Sandler 2018).

Language processed through the eye, then, develops inflection readily upon emer-
gence; language processed through the ear does not. As such, inflection in emergent spoken
languages (i.e., creoles) is unexpected; in signed languages, what would be unexpected is
its absence. However, Aronoff et al. (2005) note the relevance of the difference between
simultaneous and sequential morphology. The latter, developed via grammaticalization of
erstwhile unbound morphemes, is much less common in signed languages, with the reason
for this being their youth. In this sense, signed languages parallel creoles, as they so often
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do. (However, just as creoles are usually not completely devoid of new affixation, Polish
Sign Language has developed several grammaticalized affixes marking negation, degrees
of time, and “not yet” (Tomaszewski and Eźlakowki 2021a, 2021b).)

7. Derivational Compositionality

McWhorter (1998, 2012) argues that creoles are the world’s only languages which
combine three features:

(1) morphologically—very little or no inflectional morphology, bound or free
(2) phonologically—very little or no lexical or grammatical tone
(3) semantically—non-compositional derivational combinations.

We might ask the extent to which signed languages, as new languages, conform to
this prototype.

As seen above, they do not, in terms of inflectional morphology. Also, obviously, the
tonal aspect is irrelevant to signed languages. However, in terms of derivation, signed
languages and creoles appear to pattern similarly.

7.1. Derivational Compositionality in Creoles

Derivational processes leave a cline of compositionality in older languages, such as in
English, where we can identify four degrees:

1. Predictable: recount;
2. Unpredictable, but recoverable: overlook, transmission (in reference to cars), sometimes

termed institutionalization (Bauer 1983, p. 38);
3. Analyzable: i.e., as involving morphology, but with the specific meaning of one or

more elements now opaque: understand, make up;
4. Fossilized: sloth < slow + th.

In creole languages, born recently of pidgins, there are always cases of unpredictability
in derivation, as no language could exist without them given the realities of culture and the
vagaries of labelling. However, not enough time has passed for the emergence of cases of
Level 3, where elements of a derived word have lost their synchronic meaning.

While generally overlooked in grammatical descriptions, cases like this are typical of
languages that have existed for countless millennia (i.e., most human languages). They
occur not only in combinations of roots with derivational prefixes, but in compounding, as
in these Mandarin cases (Packard 2000, p. 222), given in Table 3:

Table 3. Analyzable but opaque compounds in Mandarin.

wù-sè thing-color search
yā-gēn pressure-root completely
zuǒ-yòu left-right influence
lì-ba strength-close clumsy

Creoles that have co-existed with their lexifiers borrow Level 3 cases from them, as
in French creoles (explaining data regarding the prefixes de- and re- adduced by DeGraff
2005). However, in creoles that have not co-existed with their lexifiers, Level 3 cases
are rare to nonexistent. For example, in Saramaccan there are only cases of Level 2—
institutionalizations—rather than Level 3 (McWhorter 2013), as shown in Table 4. This is
due to Saramaccan’s emergence from a pidgin just some centuries ago.

Table 4. Level Two compounding in Saramaccan Creole.

baái máũ wide hand slap
babúnú fáka baboon knife kind of grass
bε wòjo red eye threaten
boòkò hèdi break head worry
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7.2. Derivational Compositionality in Signed Languages

Compositional derivational morphology occurs in signed languages, but is limited
(Aronoff et al. 2005; Sandler and Lillo-Martin 2006). However, compounding is very
common in signed languages; e.g., compounds were 40% of the lexicon of the signed
language of Providence Island in the Caribbean. However, studies suggest that signed
language compounds are of the Level 2 type rather than Level 3.

Emergent compounds have predictable meanings, such as ASL’s BLUEˆSPOT “bruise,”
FACEˆNEW “stranger,” LOOKˆSTRONG “resemble,” REDˆFLOW “blood,” and SEEˆMAYBE
“check” (Klima and Bellugi 1979; Valli et al. 2011, p. 68; Sutton-Spence and Woll 1999, p. 102).
Then, “frozen” compound signs develop, in which the meaning is less predictable, and
the phonology differs from that which would express the elements in simple combination
(Liddell and Johnson 1986), for example, BELIEVE from THINKˆMARRY in ASL, shown in
Figure 4. However, signers often remain aware of the meaning of the elements within these
frozen signs (Brennan 1990; Pfau et al. 2012b, pp. 171–72). In emerging signed languages,
compounding often occurs productively, if erratically, on the fly.

   

(a) (b) (c) 

Figure 4. ASL compound. The constituents (a) THINK and (b) MARRY, and the compound (c)
BELIEVE. Images courtesy of the Sign Language Research Lab, University of Haifa.

This is equivalent to Level 2 compounding in spoken languages. Thus signed lan-
guages appear to conform to the Creole Prototype in this regard.

8. Conclusions

The goal of this exploration has not been to merely show that creoles and signed
languages have much in common. For one, the case that signed languages are emergent
languages would seem unexceptionable. Then, while the case that creoles are products of
emergence rather than simply mixture is less universally accepted, the traditional pidgin-
to-creole life cycle is empirically documented for some creoles and reconstructed for others
with argumentation thus far unaddressed by critics in its details (cf. McWhorter 2018).

Thus, we would expect signed languages and creoles to share many features. The
goal in this paper is to examine whether, on the basis of these similarities (as well as the
dissimilarities), these two kinds of language can shed light on the nature of emergent
human language in general.

The conclusions to draw from the findings here suggest that:

1. There is no reason to suppose that SVO is a “default” word order.
2. Because indefinite markers convey new information, their stronger likelihood of early

emergence in both creoles and signed languages can be analyzed as evidence that
emergent languages develop the overt marking of new information before that of
given information. This hypothesis is reinforced by evidence that creoles develop
dedicated markers of new information before markers of given information.

3. Clause embedding develops as a rule in emergent languages, contra hypotheses
that embedding is one of the many structures a language might choose from and is
especially encouraged by writing conventions. Under this analysis, languages that
lack embedding exemplify not the essence of language, but a departure from it.
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4. Aspect marking develops before, and then more richly than, tense marking.
5. Inflection develops slowly in spoken languages because of the nature of speech process-

ing but can proliferate quickly even in the emergent speech of the manual modality.
6. While derivational combinations in language are often less than optimally transparent

even upon emergence, because of inevitable idiosyncrasies in the connection between
label and concept (overlook as to neglect rather than to gaze beyond), derivational
opacity (i.e., understand) emerges only over time, via semantic drift (i.e., of the type
documented in Israeli Sign Language by Meir and Sandler 2008, pp. 229–31) combined
with cultural change.

In sum, when language is emerging, it prioritizes marking the novelty of information
(confirming Scott-Phillips 2015); is readily recursive (contra Everett 2005); favors the manner
of action (aspect) over the time of action (tense); develops inflection readily only in a visual,
as opposed to aural, mode; and develops derivational opacity only as the result of drift
over long periods of time.
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Tomaszewski, Piotr, and Wiktor Eźlakowki. 2021b. Temporal affixation in Polish Sign Language. Sign Language Studies 22: 106–31.

[CrossRef]
Valli, Clayton, Ceil Lucas, Kristin J. Mulrooney, and Miako Villanueva, eds. 2011. Linguistics of American Sign Language: An Introduction.

Washington, DC: Gallaudet University Press.
Van Gijn, Ingeborg. 2004. The Quest for Syntactic Dependency: Sentential Complementation in Sign Language of the Netherlands. Utrecht:

LOT.
Vermeerbergen, Myriam, Mieke Van Herreweghe, Philemon Akach, and Emily Matabane. 2007. Constituent order in Flemish Sign

Language and South African Sign Language: A cross linguistic study. Sign Language and Linguistics 10: 23–54. [CrossRef]
Washabaugh, William. 1986. Five Fingers for Survival. Ann Arbor: Karoma.

277





MDPI
St. Alban-Anlage 66

4052 Basel
Switzerland

Tel. +41 61 683 77 34
Fax +41 61 302 89 18

www.mdpi.com

Languages Editorial Office
E-mail: languages@mdpi.com

www.mdpi.com/journal/languages





MDPI  

St. Alban-Anlage 66 

4052 Basel 

Switzerland

Tel: +41 61 683 77 34

www.mdpi.com ISBN 978-3-0365-6246-9 


	A9R1ukeeox_1c08f47_7hk.pdf
	[Languages] The Emergence of Sign Languages.pdf
	A9R1ukeeox_1c08f47_7hk

