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A central question in historical linguistics is how subordination emerges. Many linguists have
hypothesized that diachronically subordinate constructions start off with intonational signals,
and that these precede morphosyntactic markers of subordination (Givon 2012; Mithun 2009 inter
alia). Contemporary spoken languages cannot provide a testing ground for this hypothesis
because all of them have fully grammaticalized subordinate constructions. However, a young
sign language, such as Israeli Sign Language (ISL), is perfectly suited for this purpose (Meir
and Sandler 2008). In ISL, relative clauses are usually marked by squinted eyes and a forward
head position, which have been shown to perform the functions of intonation (Sandler 1999;
Dachkovsky, Healy and Sandler 2013), as well as by a manual demonstrative form appearing at
the relative clause boundary.

Yet, consistent marking of relative clauses in the language is characteristic of the younger
signers’ but not of the older signers’ language. This suggests that relative clause marking
developed over time in the language, which leads us to ask how it emerged and developed. The
present study tracks the emergence of the relative clause (RC) construction by investigating
changes in intonational and morphosyntactic signals across three generations of ISL signers. The
study demonstrates that these signals begin as pragmatic or, more specifically, as information
structuring devices, and are transformed by a grammaticalization process into RC markers.
Furthermore, we show that intonational cues in the newly emerging RCs pave the way for a
morphosyntactic marker.
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1. Introduction

When we see such a simple picture as the one below, we can describe it in several different
ways. We can say that The girl is swinging and eating ice-cream, but we can also say The girl who is

swinging is eating ice-cream. Or, The girl who is eating ice-cream is swinging.

The difference in the descriptions stems from our communicative need to anchor one event
in terms of the other event, and to mark one event as presupposed and the other as asserted
on the basis of the first one. The functional asymmetry between the events lies at the heart
of the subordinate relation between the relative clause (specifying predication) and the main
clause (main predication) in the relative clause (RC) construction (Croft 1995; Cristofaro
2003). Cross-linguistically, the function of relative clauses is signaled with a variety of
means and signals, ranging from prosodic cues in a less syntactically integrated construction
to highly embedded structures manifested by relative pronouns/relativizers and special verb

forms.

Historical linguists have hypothesized that subordinate constructions start off with
intonational signals, and that these precede morphosyntactic markers of subordination (Mithun
2009; Givéon 2015, inter alia). Contemporary spoken languages cannot provide a testing ground
for this hypothesis because most of them have fully grammaticalized subordinate constructions.
However, a young sign language, such as Israeli Sign Language (ISL), is perfectly suited for this
purpose (Meir & Sandler 2008). The present study tracks the emergence of the relative clause
(RC) construction by investigating changes in intonational and morphosyntactic signals across

three generations of ISL signers.



Section 2 of the present paper discusses the underlying communicative goal of the relative
clause construction as the functional foundation of the study. The relative clause is defined as a
clause which uses an event/state clause to identify a referent. The section overviews the cross-
linguistic structural diversity of the relative clauses, with a special emphasis on the structural
cues which are usually overlooked or neglected — prosodic signals. It culminates in a comparison
of the existing hypotheses on the genesis of the relative clause constructions and their marking

throughout the history of human languages, highlighting the scarcity of historic evidence.

While the origin and historical paths of the relative clause construction in spoken languages
can be traced almost exclusively through internal reconstruction, young sign languages, like
Israeli Sign Language (ISL), have a better chance to fill in this lacuna and to provide diachronic
evidence. Section 3 demonstrates that sign languages, like other natural languages, display
various subtypes of the relative clause constructions. In ISL, relative clauses are usually marked
by squinted eyes and a forward head position, which have been shown to perform the functions of
intonation (Nespor & Sandler 1999; Dachkovsky, Healy & Sandler 2013), as well as by a manual
demonstrative form which often marks the boundary between the relative clause and the main
clause. Yet, consistent marking of relative clauses in ISL is characteristic of the younger signers’
but not of the older signers’ production. This suggests that relative clause marking developed

over time in the language, which leads us to ask how it emerged and developed.

Section 4, Method, reports on the way the emergence of the relative clause (RC) construction
was traced in the study. Adopting Labov’s (1963) Apparent Time hypothesis, which infers
diachronic changes from synchronic data collected from different age groups, the ISL data were
collected from three generations of signers through an interactive task designed to elicit relative
clauses. In order to deduce, analyze and evaluate changes, the behavior of intonational signals
and manual pointing signs was analyzed in accordance with two basic criteria of language
change: (1) degree of obligatoriness, and (2) changes in the distribution of cues in relation to the

major structural constituents of the RC construction (e.g., Hopper & Traugott 2003).

Section 5, Results, shows that the RC construction emerges through a gradual and consecutive
transformation of two intonational components — ‘forward head movement’ (FHM) and ‘squint’.
FHM is the first to spread from the topic domain to the relative clause domain. A similar path
is followed a generation later by squint. The manual pointing sign is the last one to change its

distribution from a gesture-like signal to the RC boundary marker

Section 6, Discussion, interprets the results as indicators of the gradual crystallization of
the RC construction in ISL. The non-manual signals begin as pragmatic or, more specifically,
as information structuring devices, and become the markers of subordination asymmetry in
relative clauses. Furthermore, intonational cues in the newly emerging RCs pave the way for

a relative pronoun-like morphosyntactic marker. Section 7, Conclusions, highlights the fact



that the advanced stage of the RC construction formation is characterized by the clustering
of multiple intonational and morpho-syntactic signals at RC boundaries, which reinforces the

internal cohesion of the whole construction.

2. What is a relative clause construction, and how does it emerge?

Before the paper dives into the origin and emergence of the relative clause construction in a young
sign language, I will define the target grammatical construction. In order to avoid circularity, the
paper defines the construction without reference to particular formal values. For this reason, this
paper opts for a semantic or functional definition of the relative clause construction (Hendery
2012).

2.1 The function of the relative clause construction

The functional definition of relative clauses that I adopt is based on insights from Keenan and
Comrie (1977), Downing (1978), Cristofaro (2003), Givéon (2009) and Hendery (2012). Functional
equivalents of relative clauses — abbreviated as RCs — are characterized by the following features

and exemplified in Example (1):

1. They contain some sort of predicate.
2. They are linked to another clause.

3. They delimit the reference of a noun phrase by specifying the role of the referent of the

noun phrase in the situation described by the predicate of the relative clause.
€8] The book I read was very interesting.

The main function of the relative clause I read is singling out the referent, book, for further
elaboration in the main clause, was very interesting. It thus fulfills the function of specification
subserving the referential function. On the other hand, the property of being interesting is
outside of this grouping, since it is expressed by the main-clause predicate at a higher level of

grammatical organization.

The functional definition of the RC constructions rests on a more general functional definition
of subordination, which involves a cognitive asymmetry established between two or more states
of affairs (Croft 1995; Cristofaro 2003). In terms of the information structure, the subordinated
event in RCs tends to present non-asserted, given information, whereas the non-subordinated
event asserts, that is, provides new information (Cristofaro 2003; see also Lambrecht 1996).
The fact that relative clauses subserve the referential function of the nominal might explain
their major discourse functions. It has been observed that relative clauses often act as topics in

discourse by presenting referents as anchors (Prince 1981: 236) for subsequent main predication.



In sum, somewhat simplified, (restrictive) relative clauses are used universally as modifiers of
head nouns, to identify or further restrict the domain of reference. The relative clause performs
this function by depicting an event — known to the hearer and thus ‘presupposed’ - in which the
co-referent head noun was a participant as subject, object, indirect object. (Givén 2015). The
functional scheme of the relative clause construction is summarized in Figure 1 below. This
scheme is going to be essential for the subsequent discussion (Sections 6 and 7) of the changes
undergone by the structural cues of the RC construction in ISL, as well as for the motivation of

those changes.
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Figure 1: The functional scheme of the RC construction.
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2.2 The structure of the relative clause construction: degrees of clause
integration and their marking

Whereas the conceptual definition of the relative clause construction is relatively well-established
in the literature, its form varies widely both cross-linguistically and diachronically (e.g., Keenan
& Comrie 1977; Hendery 2012). Three major formational parameters are usually distinguished
(see Hendery 2012 for a comprehensive overview): the degree of relative clause integration in
terms of adjunction/ embedding; internal/external position of the nominal head in relation to
the specifying predication; and prenominal/postnominal position of relative clauses in relation

to the nominal head.

One of the most crucial RC dimensions is the degree of the syntactic integration between
the specifying and major predication: the syntactic, formational relation between a relative
clause and the matrix clause may vary from loosely connected (adjoined in parataxis) to closely
integrated (embedded in hypotaxis) (e.g. Lehmann 1986, 1988; Hopper & Traugott 2003).
The adjoined/ embedded parameter can be further broken down into formational features such
as the presence/absence of subordination markers (e.g., relative pronouns, relativizers, etc.),

balanced/deranked verb forms, special word order/main clause word order, etc.



Parataxis involves the juxtaposition of two autonomous clauses, neither of which is
syntactically dependent on the other, under a unifying intonation contour (Hopper & Traugott
2003), as in Example (2) below. Even though the semantic relation between the two clauses is
expressed by prosodic means only, the two autonomous clauses together constitute a complex

sentence (cf. Givon 2015).
(2) The girl is swinging, she is eating ice-cream.

A construction is more integrated (hypotactic) when a clause is dependent on the main clause.
At the right-hand end of the clause linkage continuum are complex sentences consisting of a
main clause and an embedded clause. In English, relative clauses can be preceded by a head
noun phrase followed by a relative pronoun (Ex. 3). In some contexts, a relative pronoun can be
substituted with the invariant relativizer that, which corelates with the high level of embedding,
as well as the use of non-finite verb forms (Ex. 4) (Bruyn 1995; Hopper & Traugott 2003; but see
Romaine 1984).

3 The girl [who is swinging, ] is eating ice-cream.
€)) The girl [that is swinging], is eating ice-cream.

Apart from the presence and the nature of the grammatical connecting element, there is another
type of structural components whose importance for the RC construction cannot be overestimated.
The recent dynamic models of functional subordination (e.g., Langacker 2014) argue that
prosody (rhythm, pauses and intonation) not only reflects functional aspects of subordination,
but, at the same time, enhances or weakens the degree of clause integration, since intonation
units are treated as basic units of thought packaging. Since prosodic constituents have special
salience as the level we primarily attend to, they represent windows of attention (Du Bois 1985;
Chafe 1994; Langacker 2014 inter alia). Yet, the contribution of prosody to the clause combining

in subordination is often overlooked.

Moreover, prosodic characteristics do not constitute all-or-nothing phenomena: the degree
of clausal integration might interact with the number (e.g., the presence of pauses, pitch reset,
a type of a boundary tone or a pitch accent, etc.) and the intensity of prosodic characteristics
(length of pauses, strength of pitch reset, etc.) (Cohen & t Hart 1965; Couper-Kuhlen 1996).
Applying this idea to a wide range of relative clauses, Birkner (2008; 2012), checked the widely
assumed correlation between semantic characteristics of RCs (e.g., restrictive/ non-restrictive
scopes) with particular prosodic designs. The author demonstrated that the link between the
semantics of the RC type and prosody is indeed very complex — although non-restrictive relative

clauses occur more frequently as separate prosodic constituents, restrictive relative clauses also



exhibit this format quite often. The reason for the mismatch might be due to factors beyond the

sentence itself, such as information structure and interaction.

Relative clauses can be classified further on the basis of the grammatical function of the head
noun and the nominal gap into SS (subject-subject), SO (subject-object), OS (object-subject) and
SO (subject-object) relative e clauses (e.g., Sheldon 1974). The present study focuses on subject-
subject relative clauses, whereas the variation in other formational parameters is left completely
open. In fact, it is the major goal of the study to determine which formational features vary in
a young sign language diachronically, and how they interact with each other. In order to tackle
this question, Section 2.3 will summarize which dimensions of the RC construction are usually

modified in language change.

2.3 The origin and diachronic development of the relative clause construction:
from information structure to subordination

In spite of the diversity of RC structural types outlined above, the following universal constraints
have been hypothesized to shape the diachronic rise of all REL-clause types (e.g., Givon 2015):
a) the communicative goal of using REL-clauses and b) the general developmental trend from
juxtaposed clause linkage (parataxis) to syntactically integrated construction (hypotaxis). It has
been a common assumption that complex constructions in modern languages have their roots in
juxtaposition of independent clauses in an earlier stage of the language (Lehmann 1985; Hewitt
1987; Ramat 2000; Hopper & Traugott 2003; Givén 2009 inter alia), or, to put it in Hopper and
Traugott’s words (2003: 168), they are a “unidirectional cline from relatively free juxtaposition

to syntactic and morphological bondedness”.

Cross-linguistically there are two major ways in which clause subordination might arise:
either via the integration of two independent sentences within one sentence or via expansion,
that is, the reinterpretation of a thing-like (nominal) participant as a propositional (clausal)
participant (Heine & Kuteva 2007, chapter 5; Givon 2009; 2015).! The integration pathway, or,
in Givén’s (2009) terminology, the clause-chaining pathway, involves a starting point where
two chained clauses with separate intonation contours become subsumed under a unifying
intonation contour, and is illustrated in (5), an example from Bambara, which is ambiguous

between a chained construction and a relative clause.

(5) n ye ce min ye, o ye muru san
I PAST man REL/DEM see he PAST knife buy
‘The man that I saw, he bought the knife’
‘I saw that man, he bought the knife’ (Givén 2009: 99, ex. 4b)

! The reader is referred to a number of publications by Givéon (2009; 2015), which discuss a much wider range of more
specific historical processes (e.g., WH-question pathway’) than this paper is able to cover here and provide a coherent
syntactic account of these processes.



The expansion pathway attempts to account for the process by which devices that first served
to structure independent sentences come to assume functions of subordination. One specific
instantiation of this pathway is the restructuring of a non-restrictive (parenthetical) relative
clause (6a) into the restrictive relative clause (6b). Crucially, according to this pathway, the
word order is reorganized and the demonstrative DIE is grammaticalized into the relative
pronoun. In the process of grammaticalization, the demonstrative loses its strong contrastive

focus semantics and becomes phonologically reduced.

(D) a. Ich kenne die Frau, DIE hat dem Mann das Buch gegeben
LLNOM know the woman.ACC DEM.NOM has the.DAT man the book.ACC given
‘T know the woman, the one who gave the book to the man’

Historically: ‘I know the woman. THAT one gave the book to the man.’
(Givén 2009: 104, ex. 15a)

b. Ich kenne die Frau, die dem Mann das Buch gegeben hat
LNOM know the woman. ACC DEM.NOM the man.DAT the book.ACC given has
‘T know the woman who gave the book to the man’ (Givon 2009: 105, ex. 16a)

Unfortunately, historical information on this sort of grammatical change in the languages of
the world is scanty (Givén 2009: 119), and many of the reconstructions proposed are based on
applying the methodology of grammaticalization theory to synchronic linguistic data, even if a
small number of the reconstructions are also supported by attested historical evidence (McConvell

2006; see Hendery 2012 for an overview).

One reason why the parataxis-to-hypotaxis hypothesis is so difficult to support empirically
might come from the claim that the onset of either subordination pathway - integration and
expansion — seems to involve one crucial and obligatory step — adjustment and merger of
intonation contours (Sankoff & Brown 1976; Traugott & Hopper 2003; Givén 2009; Mithun
2009). The investigation of the RC genesis in young contact languages, such as pidgins and
creoles (e.g., Sankoff & Brown 1976; Bickerton 2016) might provide a solution for this problem.
Bruyn (1995) demonstrated that RCs in Sranan, a creole language spoken in Suriname, developed
as a result of a complex interplay between several interrelated processes: (i) the development of
relative markers from demonstrative pronouns, (ii) the grammaticalization of anaphoric relations

in adjacent clauses, and (iii) gradual integration of the clauses from parataxis to full subordination.

Yet, due to the limitations of the writing systems and the scarcity of language documentation,
diachronic changes of prosodic integration are not systematically reflected even in (relatively)
young spoken languages. The lack of solid empirical evidence led a number of researchers to
conclude that the parataxis-to-hypotaxis hypothesis should be abandoned altogether (Bednarczuk
1980; Harris & Campbell 1995; Roberts 2007; Weil 2020 inter alia). The discussion in the current

section highlights what is missing to complete the argument: diachronic evidence supporting or



refuting proposed ‘pathways of change’, and the role of intonation in this process. The present

study aims to provide exactly this sort of evidence.

3. Relative clauses in sign languages

The form and function of relative clauses have been studied in depth in a number of sign languages
(American Sign Language (ASL): Liddell 1978; 1980; Israeli Sign Language (ISL): Dachkovsky &
Sandler 2009; Italian Sign Language (LIS): Cecchetto et al. 2006; Branchini & Donati 2009;
Branchini 2014; Cecchetto & Donati 2016; Turkish Sign Language (TiD): Kubus 2014; German
Sign Language (DGS): Pfau & Steinbach 2006a; Hong Kong Sign Language (HKSL): Tang et al.
2010; also see Wilbur 2017, for an overview). Recently, new studies on other sign languages
have joined the pool (Catalan Sign Language: Mosella 2012; French Sign Language: Hauser &
Geraci 2018; Japanese Sign Language: Penner et al. 2019; Russian Sign Language: Khristoforova
& Kimmelman 2020; and Sign Language of the Netherlands: Kimmelman & Vink 2017).

One common feature has been attested in the form of relative clauses in all sign languages
studied so far: they are marked with grammatical facial expressions and other non-manual
features (e.g., head and torso movements). There are two main issues in the discussion of non-
manuals: a) specific non-manual signals co-occurring with relative clause constructions, and
b) their scope in relation to relative clause constituents. Cross-linguistically, relative clauses
are commonly marked by raised brows and/or decreased eye aperture, the latter realized as
raised cheeks or squinted eyes (e.g., Liddell 1978; 2003; Branchini & Donati 2009; Dachkovsky &
Sandler 2009; Kubus 2014 inter alia). In addition, particular head movements, such as backward
or forward tilts, have been reported to co-occur with relative clauses (Liddell 1978; Aarons 1996;
Dachkovsky & Sandler 2009). Thus, previous studies demonstrated that RCs in ISL are frequently
associated with squinted eyes, and forward head movement (FHM) (Dachkovsky & Sandler 2009;
Dachkovsky et al. 2013) (Figure 2).

[HOUSE RENT LAST-YEAR] IX [NESHER]

Figure 2: Non-manual marking and a pointing sign in the ISL relative clause construction The
apartment we rented last year and the main clause is in Nesher.
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Some recent studies, though, have demonstrated an intriguing variation in the non-manual
cues of relative clauses (e.g., Kubus & Nuhbalaoglu 2018; Khristoforova & Kimmelman 2020).
This apparent paradox between systematicity and variation might stem from the very nature of
the non-manual marking in sign languages — facial expressions and head movements have been
argued to be comparable to intonation in their characteristic structural and functional features
(e.g., Nespor & Sandler 1999; Reilly 2000; Dachkovsky & Sandler 2009). While early work
attributed non-manual markers of interrogatives, topics, and relative clauses, etc. to the syntactic
level of analysis (Liddell 1978; 1980; Neidle 2000 among others), more recent studies have
shown that facial expression and head movements align with intonational boundaries, which are
not isomorphic with syntactic boundaries (Sandler & Lillo-Martin 2006; Sandler 2010).

Thus, instead of linking specific facial expressions and head movements directly with syntactic
constructions, they can be better accounted for as intonational components which contribute
distinct, albeit general, pragmatic meaning to the overall interpretation of an utterance (Nespor
& Sandler 1999; Dachkovsky & Sandler 2009). For instance, squint is a marker of information
status, and functions as an instruction to the addressee to retrieve information which is not readily
accessible (Dachkovsky & Sandler 2009). It is by virtue of this function that it is commonly found
with relative clauses and topics in ISL. Forward Head Movement (FHM), the other frequently
occurring non-manual in relative clauses, systematically marks dependency relations between
constituents in ISL, including topics and conditionals. Figure 3 below presents a typical display

of Low Accessibility topics in ISL, which combines both FHM and squint.

Figure 3: Intonational pattern of the (low accessibility) topic in ISL, consisting of FHM and
squinted eyes. It appears in the sentence ‘My friend Yossi died in a car accident’.



Being closely related to pragmatic meanings and interactional functions, the non-manual
marking of relative clauses might be especially sensitive to modifications in the information
status of the specified referents, as well as to the context and elicitation procedures. For example,
prior work on ISL has shown that relative clauses with generic referents (e.g., ‘Students who
received grades higher than 90 are allowed to pass to the next course’) are more likely to be
associated with raised brows than with squinted eyes (Dachkovsky 2005; Dachkovsky & Sandler
2009), as the implied meaning of the clausal relation here is closer to that of the conditional

construction (Ziv 1997).

Another characteristic feature of intonation, both in spoken and signed languages, is its two-
faced nature - the same intonational components convey both linguistic and affective/ attitudinal
functions (Gussenhoven 2002). Thus, FHM, being a marker of grammatical dependency in
signed languages, is also generally associated with elevated attention at the addressee both
synchronically and ontogenetically (e.g., James 1932; Liu et al. 2013). As for squint, its usage in
human interaction has been argued to stem from its basic meaning of concentration on something
distant (Darwin 1965; Rosenberg & Ekman 2020; Navarro & Karlins 2008: 175-176) and, hence,
its related ability to signal some distance in time or space, retrieval from the memory or common
knowledge, and even incredulity or disbelief as part of the common ground negotiation process
(Bavelas & Gerwing 2007).

Despite their apparent similarity, linguistic intonation is distinguished from affective or
emotional expression in sign languages in a number of ways. In addition to its systematic presence
in specific linguistic structures and constituents (e.g., relative clauses, topics, counterfactual
conditionals, etc.), linguistic non-manual signals tend to be aligned with linguistic prosodic
constituents, as in Figure 3 below, where the scope of FHM and squint neatly corresponds to the
prosodic constituents of the relative clause construction. In contrast, non-linguistic (affective/
emotional) signals do not need to be tied to the boundaries of linguistic constituents (Baker-Shenk
1983; Dachkovsky 2005; 2008). Thus, this aspect of the nonmanual behavior again highlights

their prosodic, rather than syntactic, status.?

In addition to non-manual intonational markers, relative clauses are often accompanied by
manual cues of relative clauses, usually in the form of pointing signs, reported to be obligatory
only in some sign languages, such as DGS (Pfau & Steinbach 2006a), LiS (Branchini & Donati
2009) and HKSL (Tang et al. 2010). Manual markers of restrictive relative clauses are usually

classified on the basis of their ability to show modification for R-loci; relative pronouns (e.g., in

2 The present study adopts as a premise that syntactic and prosodic structure are not isomorphic (Sandler & Lillo-Martin
2006; Nespor & Vogel 2007; Sandler 2010), and assumes that syntactic and prosodic structure in sign languages inter-
act with one another but are distinct.

1
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DGS, Pfau & Steinbach 2006a, and in LiS, Branchini & Donati 2009), but not relativizers (e.g.,
THAT in ASL, Liddell 1978; 1980), display such modification.

As far as ISL is concerned, RC constructions frequently co-occur with pointing signs (Figure 2
above), which often appear at the boundary between the relative clause (specifying predication)
and the major clause (main predication) (Dachkovsky 2020). Since the pointing sign at the
clausal boundary in ISL relative clauses in some cases appears as spatially modified, and in other
cases its directionality is neutral and invariant, its grammatical status seems to be ambiguous

between that of the relative pronoun and the invariant relativizer (Dachkovsky 2020).

Informal observation that motivated the present research was that the systematic non-manual
and manual marking of RC is characteristic of younger ISL users but not of older signers. How
does it emerge? What is the origin of the RC construction? The following section overviews the

existing evidence for the emergence of subordination in different sign languages.

3.1 Emergence of relative clause constructions in sign languages: evidence

The field of emerging sign languages has laid important foundations for understanding how
grammatical complexity in general and subordination in particular arise. Young sign languages
provide a natural laboratory for investigating this question, both because they can emerge de
novo at any time, and because the cues of linguistic organization are overtly visible. Importantly,
findings imply that conceptual organization of communicative messages precedes linguistic
organization, an implication that will be relevant for the present study. This section will first
consider what we know about the emergence of manual relative clause markers, and then will
proceed to a more global restructuring of subordinate constructions, including their non-manual

marking.

3.1.1 Grammaticalization of pointing signs as subordination cues

Researchers have proposed that pointing signs enter the grammar of sign languages first as
locative markers (e.g., Pfau & Steinbach 2006b; 2011), though their use in mature sign languages
has grammaticalized to include many other functions, such demonstrative, personal and relative
pronouns, to the even more grammatical forms of agreement markers and auxiliaries. Until
recently this hypothesis has been supported mainly via internal reconstruction of the proposed

path on the basis of synchronic variation (e.g., Khristoforova 2020).

Emerging sign languages can provide a unique window into the grammaticalization of
demonstratives. In these young languages, diachronic changes can be inferred by studying different
age groups of language users, based on the Apparent Time Hypothesis (Labov 1963). Although the
number of such studies is relatively scarce, a few papers deserve to be mentioned in this respect.

For examples, Coppola and Senghas (2010) convincingly argue for the grammaticalization of



pointing expressions in a young sign language, Nicaraguan Sign Language (NSL). In accordance
with the demonstrative grammaticalization pathway, locative pointing signs appear to occur with
older cohorts of NSL signers, while pronominal pointing signs appear later, in the language of the
younger cohorts. Importantly, the authors examine the grammaticalization of demonstratives as
a multi-channel process — they scrupulously quantify not only a variety of features related to the
manual sign itself (e.g., frequency of occurrence, the presence and duration of movement) but

also non-manual features (e.g., gaze alignment) as parameters of grammaticalization.

A recent study by Dachkovsky (2020) specifically aims to determine the steps in the
grammaticalization of the pointing RC marker in ISL. Similarly to Coppola and Senghas’
method, the diachronic changes are inferred there from three ISL generations’ productions.
The results reveal that the behavior of demonstratives in the data varied with the signers’ ages
along diagnostic criteria of grammaticalization (e.g., Hopper & Traugott 2003): frequency of
occurrence, changes in the distributional and morphological patterns, and decrease in phonetic
strength. The study shows that in the RC equivalents the demonstratives start as gestural locative
pointing signs and then grammaticalize into relative pronouns connecting relative and main
clauses and agreeing with referent loci. At a more advanced stage of ISL, the relative pronoun is

shown to grammaticalize into an invariant relativizer.

3.1.2 Changes in non-manual marking and genesis of embedding in sign languages

A new perspective on the emergence of linguistic complexity has arisen in the investigation of
Al-Sayid Bedouin Sign Language, a young sign language that began with four deaf children in a
single family about 90 years ago in the Negev desert village, Israel (Aronoff et al. 2008 and Sandler
et al. 2014, for an overview). The deaf population has since spread throughout the village, now
numbering about 150 deaf people in a village of 4,000. Sandler et al. (2011) demonstrate the
emergence of complexity in this language, by tracing the interaction between prosody and syntax
in the narratives of two older and two younger signers. The authors find that younger signers
produce prosodic cues to dependency and asymmetry between semantically related constituents,
e.g., the two clauses of conditionals, revealing a type and degree of complexity in their language
that is not frequent in that of the older pair. In these younger signers, several rhythmic and
intonational cues are aligned at constituent boundaries, indicating the emergence of a grammatical
system. There are no overt syntactic markers (such as complementizers) to relate clauses;
prosody is the only clue. But this prosodic complexity is matched by syntactic complexity inside
propositions in the younger signers, who are more likely to use pronouns as abstract grammatical
markers of arguments, and to combine predicates with their arguments within in a constituent. As
the prosodic means emerge for identifying constituent types and signaling dependency relations
between them, the constituents themselves become increasingly complex. The study shows that

the emergence of grammatical complexity is gradual, and that prosody is its first marker.

13
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The issue of the origin of subordination was investigated on the basis of the data from
another emerging village sign language in Israel — Kafr Qasem Sign Language (KQSL) (Kastner
et al. 2014). The study identifies the earliest indications of embedding in this young language
by using both semantic and prosodic criteria. The cases of embedding manifest in the form of
phonologically reduced predicates which form a prosodic constituent with a preceding noun,
functionally modifying the latter. The authors analyze these structures as instances of embedded
predicates, which have been recruited as nominal modifiers into the pre-existing post-nominal
slot, exhibiting what can be regarded as very early stages in the development of subordinate
constructions. Furthermore, since the only clues for the embedded status of these predicates
in KQSL are prosodic, this case bears important witness to the role that prosody plays in the
emergence of embedding. The paper speculates that these developments might continue, with
the embedded structures gradually allowing more elements and eventually leading to full-fledged

relative clauses, in case all the types of predicates are integrated.

The aforementioned studies of the two young village sign languages of Israel rely on a
small number of participants, due to the exigencies of fieldwork in a community of this kind. In
contrast, Israeli Sign Language (ISL) offers a field that is much less limited, both in the size of the
deaf population (estimated at about 10,000) and in their availability. Dachkovsky et al. (2018)
demonstrate the asymmetrical relations across propositions — that is, typically, subordination —
are significantly more common in the younger than in the older signers of ISL. Importantly, the
study demonstrates the signals of asymmetry arise in the older signers’ production first as the
cues of information structure asymmetry (e.g., topic-comment) and later, in younger generations,
are recruited for the asymmetry between clauses, i.e., subordination. These findings support the
hypothesis that, cross-linguistically, information structure devices grammaticalize into the cues
of subordination (e.g., Sankoff & Brown 1976; Haiman 1978 for spoken languages; Janzen 1999

for sign languages).

As far as the emergence of the specific subordinate construction — relative clauses — is
concerned, Kocab in her dissertation (2017) demonstrates that all three age cohorts of Nicaraguan
Sign Language have strategies to fulfill the discourse function of relative clauses. This is argued
to indicate that the concept of a predicate embedded in a referential phrase (the NP) is available
to signers from the outset. Yet, the linguistic expression of the relative embedding concept —
the reduced duration of the embedded verb — does not appear until later in the language’s
development and manifests in the prosodic changes of the morphological aspectual verb patterns.
These findings indeed corroborate the predictions toward the emergence of relative clauses
envisaged in Kastner et al. (2014).

The studies overviewed in this section have a few caveats: a) they either focus on a specific
type of RC cues (e.g., manual markers), or b) they investigate a broader spectrum of (semi)

spontaneously produced subordinate structures, without controlled elicitation of the RC



equivalents, or c) their conclusions are based on the internal reconstruction of the synchronic
data. The present study aims to overcome these limitations by tracing the changes of a wider
range of cues in the RC equivalents produced in a tightly controlled communicative task by
different age groups of ISL signers. Yet, the previous studies of the RC development in spoken
and sign languages lay very important empirical and theoretical foundations for the present
quest on the emergence of the RC construction in ISL. They also form the basis for the hypotheses

entertained in the study and reviewed in the following section.

3.2 The present study: working hypotheses

The objective of the present study is to trace the changes that affect prosodic and morpho-
syntactic cues in the RC equivalents produced in the three age groups of ISL signers. The following

hypotheses will serve as reference points for the overall discussion in the present study:

1) The studies on emerging and young languages demonstrate that conceptual hierarchical
structuring, although often overtly reflected in linguistic structure, is not isomorphic
with the latter. Crucially, conceptual subordination precedes its systematic linguistic
manifestations in language emergence (Sankoff & Brown 1976; Sandler et al. 2011; Kastner
et al. 2014; Kocab 2017; Dachkovsky et al. 2018; Dachkovsky 2020 inter alia).

2) The genesis of the RC construction in ISL is shaped by two main motivations:

a) by the general trend from juxtaposed clause linkage (parataxis) to syntactically
integrated construction (hypotaxis) (Lehmann 1985; Hewitt 1987; Ramat 2000;
Hopper & Traugott 2003; Givéon 2009 inter alia);

b) by the communicative goal of using RCs (Givén 2009)

3) The onset of the subordination pathway, either integration or expansion, involves
adjustment and merger of intonation contours (Sankoff & Brown 1976; Traugott
& Hopper 2003; Givéon 2009; Mithun 2009; Sandler et al. 2011; Kastner et al. 2014

inter alia).

4. Methodology
41 The community and participants
ISL is the established language of the deaf community in Israel (Meir & Sandler 2008). It is a

young sign language, roughly 90 years old, which arose with the formation of the deaf community
around the 1930s, together with the establishment of the first Israeli School for the Deaf in
1932 in Jerusalem. Immigrants from all over the world further contributed to the emerging
signing system. A conventional local sign language evolved, and today, ISL is used by roughly

10,000 people in a wide range of settings, including the educational system, deaf organizations,

15
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interpreting programs, the media and even the parliament. The linguistic structure of ISL has
been investigated in earlier work (e.g., Meir & Sandler 2008) and its emergence has more recently
become the object of study (e.g., Meir 2016).

In this study, we recruited Deaf participants representing different generations of ISL users.
The equivalents of relative clauses were videotaped from three age groups of ISL signers: 20-35,
36-50, and 51-72 (Table 1). The methodology relies on Labov’s Apparent Time hypothesis,
which assumes that a person’s language does not change significantly after puberty and infers

diachronic changes from synchronic data collected from different age groups (Labov 1963).

Group Age N Characteristics

1 51-72 13 Not native signers
Come from a variety of linguistic backgrounds
Not exposed to a unified linguistic input

2 36-50 8 Six are native ISL signers®
All the signers had linguistic models for ISL

3 20-35 8 Seven are native ISL signers
All the signers had linguistic models for ISL

Table 1: Participants in the study, according to age group.

4.2 Elicitation task

The study used a communicative task created to fit all three age groups of signers. The task was
built in such a way so that it would necessitate the use of Subject-Subject (S-S) relative clause
equivalents on the one hand, and, on the other hand, would be free from spoken language

interference.

The study employed the technique of referent identification, which builds on the insight
of Zukowski’s (2009) original design targeting the identification of referents with expanded
noun phrases. In the task, two identical characters, distinguishable only by their participation in
different events (e.g., a girl swinging vs. a girl rocking on a rocking horse), are introduced by a
native deaf experimenter. Pictures of both characters engaging in an additional activity are then
shown (e.g., in Figure 4, one girl is shown eating ice cream in addition to swinging, and the

other one is shown drinking in addition to riding a horse).

The participant appointed as ‘the director’ examined the pictures on the cards, observed the
changes that had occurred and told a deaf ‘partner’ from the same age group which character
was doing which action. A native deaf experimenter asked a double question about the observed

situation (e.g., Which girl is eating ice-cream and which girl is drinking?). The director’s answer

3 The non-native participants had early exposure to ISL (under the age of 3).



to this double question enabled the partner to choose the appropriate picture from a set of
fours cards containing mixed combinations of the referents and their actions. Due to the double
question, the expected answer is the equivalent of a restrictive relative clause embedded into a
full matrix clause “The girl who is swinging is eating an ice cream, and the girl who is riding the
rocking horse is drinking.” Signers received four sets of picture pairs. This means that each signer

came up with a maximum of eight responses (eight equivalents of S-S restrictive relative clauses).

a)

Figure 4: A set of pictures used a) for the elicitation of relative clauses via an interactive game
and described by the game director; b) used by the communicative partner for the referent
identification in the relative clause elicitation task.

4.3 Coding and analysis

The data were glossed and translated with the assistance of a native Deaf consultant. All coding
was implemented using ELAN, a video annotation software (Crasborn & Sloetjes 2008). The
relevant categories of coding included glosses produced by both hands, rhythmic cues of prosodic
constituency (e.g., holds, reduplications, blinks, etc.), gaze direction, facial expressions (e.g.,
brow raise, lid tightening, cheek raise, etc.), head and torso movements (e.g., head movements
forward and backward, nods), and others. Special importance was allotted to the coding of
manual signals of prosodic constituency, because the analysis is dependent on the parsing of
an utterance into prosodic units. The parsing of the signing stream into prosodic constituents is

based on the presence or absence of such signals for prosodic boundaries as pauses and holds,
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reiteration of the final sign, as well as slowing down or increasing the size of a sign, all at the
end of prosodic constituents (Sandler 1999). Since the aim of the study was to provide empirical
evidence for the emergence of the relative clause construction, the following criteria were chosen

for the coding and analysis of the structural cues*:

1. Correct identification of the intended referent: The degree to which communicative partners

were able to correctly identify the referent described by RC equivalents.

2. The structure of the RC construction as a whole: The presence or absence of the nominal
head was coded and further analyzed, as well the order of the structural components — the
nominal head, the specifying predication and the main predication - in relation to each

other.

3. Frequency as an indication of grammatical systematicity: The degree of an item’s systematicity
was inferred from its frequency in the total number of the elicited responses for each

signer.

4. Distributional changes: It is possible to infer the function of a language element from its
distribution relative to the main structural elements of the construction (Eckardt 2006).
The following four (a-d) possibilities of the cue distribution, schematically summarized in

Figure 5, were entertained and checked:

(a) Prosodic alignment with linguistic constituents: One goal of the study was to
check whether the marker under discussion is incorporated into the linguistic system
of ISL at all. For that sake, the non-manual cues (FHM and squint) were checked for
their compliance with the major criterion of linguisticness — whether they align with
prosodic constituents of the relative clause equivalent or spread regardless of the
intonational phrase boundaries (Dachkovsky & Sandler 2009). The former type of
the distribution is characteristic of the linguistic status of the non-manual cues, and
the latter indicates that the cue is more likely to serve a non-linguistic function. As
far as the pointing sign is concerned, the study checked whether it is prosodically
integrated in intonational phrases making up relative clause equivalents. The absence
of integration and the appearance as a separate intonational phrase would indicate

that the pointing signal has a non-linguistic, gesture-like status.

(b) Alignment with the nominal referent: One possibility of the alignment of the cue
with the RC constituents is its co-occurrence with the nominal head of the relative

clause equivalent, which would be indicative of the markers of a simple nominal

4 One of the basic criteria of grammaticalization — phonetic reduction - is not discussed in the present paper due to
space limitations. Moreover, since it usually occurs later in the grammaticalization process (see Dachkovsky 2018;
2020), it is less relevant for the discussion of the early stages of construction genesis.



topic and not of the whole relative clause construction. The function of the adnominal
demonstrative modifying a simple nominal topic will pertain to the pointing sign in
case both the pointing sign and the nominal head co-occur in the same intonational

phrase.

(c) Reset alignment: The integration of the nominal head with the relative clause
equivalent might be partial and not complete. In such case, the non-manual markers
might be reset at the boundary between the nominal and the secondary predication.
The manual pointing sign can simply appear in both structural positions — after the

nominal, as well as after the right boundary of the relative clause.

(d) Alignment over the referent and the RC: The spread of the non-manual cue over
the nominal referent and the relative clause, and the appearance of the pointing sign
at the RC boundary can be interpreted as the full integration of the marker into the
relative clause construction. So, the distribution of both non-manual and manual cues

in the example presented in Figure 1 above follows exactly this pattern.

(d)
(c)
(b)
(@)—

specifying

Referent T
predication

nain predicatio+

Figure 5: Options of the distributional patterns of the marking cues in relation to the RC
structural components: (a) prosodically non-aligned scope; (b) the scope over the nominal
referent only; (c) the scope re-activated after the nominal before the relative clause; (d) the
scope over both the nominal referent and the relative clause.

5. Results

Below I present the findings for each RC dimension separately, in accordance with the analysis
criteria outlined above in Section 4: felicitous recognition of the referents by communicative
partners, structural complexity of RC equivalents, frequency, and distributional patterns. For
the current study, I carried out multivariate statistical analyses of the data related to frequencies
and distributional patterns using Rbrul (Johnson 2009), which can quantitatively evaluate the

influence of multiple factors on variation. In addition, Rbrul uses mixed-effects modeling to group
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individual responses accounting for the effects of individual differences. Appendix A presents
the statistical values related to the results, including the log odds, number of tokens analysed,

percentages of values under analysis and the centred weight for each factor.

5.1 Referent recognition by communicative partners

With no exception, all the communicative partners in the referent identification task were able

to correctly identify the referents described by the relative clause equivalents.

5.2. The overall structure of relative clause equivalents

With no exception, in all the RC clause equivalents produced by the ISL signers, the clause
which was intended to be presupposed in the task (specifying predication) preceded the clause
with the main predication (the one which was intended to be asserted in the task). The nominal
head appeared in the majority of the RC equivalents in the mid and younger ISL group (67%
and 75% respectively). In contrast, older signers produced nominal heads less than in half of all
the responses — 41% (Table 2). In addition, in all the age groups, all the responses where the
nominal head was explicitly signed, it preceded the specifying predication. In other words, the

RC equivalent appeared post-nominally for all age groups.

age group 51+ 36-50 20-35
Total number of responses 104 64 64
% of responses with nominal head 41% 67% 75%

Table 2: Frequency of headed relative clause equivalents across the three age groups of ISL
signers.

5.3 Frequency of the RC marking cues

Forward head movement (FHM) in relative clauses is quite frequent with older signers and
becomes even more frequent in the mid and younger age groups, which indicates its increasing
systematicity as ISL develops. Points appear in only 15 per cent of the older signers’ responses,
whereas they appear in the majority of the mid age group and younger group responses (60 per
cent and 68 per cent respectively). The scarcity of demonstratives in the older group production
indicates a lower degree of their conventionalization. Table 3 also demonstrates that in the raw
data squint appears three times as often in the relative clause equivalents of the middle-aged
and younger signers than in those produced by the older group. The multiple logistic regression
analysis run for these data demonstrates that the frequencies of FHM, squint and pointing strongly

correlate with signer’s age group, with a p-value < 0.01.



age group 51+ 36-50 20-35
% of responses with FHM® 71% 89% 91%
% of responses with squinted eyes 29% 89% 89%
% of responses with points 15% 60% 68%
Total number of pointing tokens 16 55 58

Table 3: Frequency of relative clause markers across the three age groups of ISL signers.®

5.4 Distribution of RC markers in the relative clause equivalents
5.4.1. Alignment with prosodic constituents

In order to illuminate the integration level of the manual and non-manual cues into the linguistic
system of the language, the study examines their alignment with the prosodic constituents

included in the relative clause equivalents, summarized in Table 4.

Age group 51+ 36-50 20-35
FHM 96% 100% 100%
Squint 72% 93% 100%
Pointing signs 6% 50% 85%

Table 4: Alignment of FHM, squint and pointing signs with prosodic constituents as an indica-
tion of “linguisticness”.

5.4.2 Alignment of the cues with the relative clause constituents

Figure 6 shows significant differences in the distribution of the cues — FHM, squint and pointing
signs — in relation to the relative clause constituents across the three age groups of signers.
Whereas the simple nominal referent (nominal head) is the initial alignment scope for all the
three cues in at least half of all the tokens, the scope of FHM changes to include the specifying
predication already in the mid-age group of signers. Squint takes another generation to spread
over the relative clause. The behavior of the pointing sign in the youngest, 20-35 year-old group,
is similar to that of squint in the mid-age group — the minority of the pointing tokens of this
group align with the boundary of the constituent which includes the nominal referent together

with the specifying predication.

5 The number of pointing signs does not match the number of responses, since there might be more than one pointing
sign in a response.

¢ The alignment of the cues was calculated only in relation to the constituents of the head relative clause equivalents
in the dataset.
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B nominal+ RC w/o reset
B nominal + RC with reset
Il nominal only

100 00 00

per cent of FHM distribution
types
per cent of squint distribution
types
per cent of pointing distribution
types
)

=)

0 0
55 S-55

Figure 6: Distribution of FHM, squint and pointing across the three age groups of ISL signers.

5.5 Results: Interim Summary

In sum, the results of the analysis indicate that ISL signers of all the three age groups were
able to identify the referents regardless of the linguistic structure of RC equivalents. Yet, the
age groups differed in the degrees of the structural integration of the RC equivalents. Older
signers’ equivalents included fewer structural cues and they were less likely to align with the RC
constituents than those produced by the younger signers. As a result, the distributional scope of
squint diachronically stays behind the distributional scope of FHM, whereas the distributional
scope of the pointing is, in turn, one generation behind the scope of squint. In other words, the
signals of the RC in ISL gradually change towards a tight and unambiguous mapping with the

RC structure.

6. Discussion: Crystallization of the relative clause construction
through a gradual grammaticalization of the relative clause cues
across the age groups

In order to understand the emergence of the relative clause construction, we need to interpret
the findings reported in Section 5 as profile pictures for each age group under discussion. One
important generalization that characterizes all the three age groups is the ISL signers have distinct
strategies to convey the discourse functions of RCs. That is, all signers provided descriptions
that identified a specific member from the set of referents. And, crucially, their communicative
partners felicitously identified the referents described by the RC equivalents. This finding
indicates that the concept of a specifying predication subserving the referencing function is
available to signers from the outset of the language emergence. Yet, in order to express that
referencing function, the three age groups of the ISL signers used different constructions, which

will be discussed in the following.



6.1 Age Group 1: 51-72
The feature that strikes at the first sight at the RC equivalents produced by the older age group

is that many of them look choppy and disintegrated. This overall impression can be accounted
for by several objective measures presented in the section 5 above. First of all, almost half of
them (45%) are free — produced without the nominal head, as in Figure 7 below.” Importantly,
pointing signs tend to substitute the nominals in many older signers’ relative clause equivalents,
and appear utterance-initially in a separate intonational phrase, as in the example below. As a

result, the RC equivalent constitutes at least three disintegrated intonational phrases.

head fwd
RIDE-BIKE (x3): KITE HOLD-ROPE (x3)

head & gaze down

THAT (hold)

Figure 7: The equivalent of the relative clause The boy who is riding a bike is holding a kite
produced by a Group 1 ISL signer. The utterance lacks the nominal head, which is substituted
by the prosodically independent demonstrative.

Forward head movement (FHM) is very frequent in the RC equivalents produced by the
older ISL signers — more than 70 per cent of older signers’ responses display this intonational
component. This fact already indicates a high degree of FHM conventionalization in this context
in the older age group, which comes into a sharp contrast with a low frequency of squint and

demonstratives in this age group — 29% and 16% of the responses respectively.

The distributional patterns of the structural cues — FHM, squint and pointing — in relation
to linguistic prosodic constituency in RC equivalents might explain varying degrees of their
conventionalization. According to the first distributional parameter - ‘linguisticness’, FHM is
highly integrated into the linguistic system of ISL: in 96% of all the FHM tokens, the scope
of FHM is aligned with prosodic constituents as determined by the manual cues, such hold,

reduplication, or sign size. In contrast, squint produced by older signers in a quarter of all the

7 It should be pointed out that the nominals are not dropped because the older signers cannot access or produce the
corresponding lexical items — the nominal heads refer to the most widespread and frequent animate nouns, such as
MALE or FEMALE. Rather, it appears that signers from the older age group cannot combine the nominal and the
specifying predication into one unified constituent.
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cases does not obey prosodic constituency and appears to be not aligned with boundaries of
corresponding intonational phrases. This happens, when squint crosses prosodic boundaries or

occurs in the middle of an intonational phrase.

A similar conclusion can be drawn about pointing signs. As demonstrated in Figure 7 above,
in those rare cases when points do appear in the older signers’ responses, they usually constitute
a separate prosodic unit. In such cases, the demonstrative sign is not integrated prosodically and
is used in a gesture-like way, by pointing to a real-life object in the signer’s environment (e.g., a

card). In this sense, its linguistic status is borderline.

The FHM distribution in headed RC equivalents and the patterns of FHM alignment for the
older signers presented in Section 5, Results, demonstrate that this intonational marker most often
co-occurred with the nominal head of RC equivalents at the early stages of ISL development, as in
Figure 8 below. In the responses produced by the older signers, the FHM toward the addressee
co-occurring with the nominal signals that the lexical material marked by this nonmanual cue
serves as an anchor for subsequent material. Furthermore, as pointed out in the previous research,
FHM is the most frequent marker of ISL topics (Dachkovsky & Sandler 2009; Dachkovsky et al.
2013). This function of FHM is also corroborated by the basic attention anchoring function of
FHM in human communication in general (Lynn 2013). In sum, in the older age group, FHM
mostly serves the information structuring function of the marker of topic/comment asymmetry.
Thus, in Figure 8, the topic of the utterance, the referent ‘man’, is first introduced, and then the

predication of watching is anchored to this topic.

squint

OTHER MAN

WATCH COMB-HAIR

Figure 8: Co-occurrence of FHM and squint with the prosodic constituent corresponding to the
nominal referent in the older signer’s utterance The man who is watching TV, is combing his hair.

The link suggested here between clausal dependency and information structure categories,

such as topic-comment, is not novel. As explained above, under the functional approach the



notion of subordination is related to two basic discourse distinctions, foreground/ background
and figure/ ground,® and referred to as the Asymmetry Assumption by Cristofaro (2003) and
Langacker (2014). It rests on the assumption which assumes an asymmetrical cognitive relation

between two events, such that one event imposes its own profile over the other.

Figure 8 also demonstrates that, apart from FHM, squint co-occurs only with the nominal
constituent of the relative clause equivalent, which appears to be the topic of the utterance.
Squint co-occurring with the topic constituent indeed represents a default scope of squint in
the older age group, in those rare cases when squint appears in the oldest age group’s relative
clause equivalents at all. Since topics serve as anchors that help to relate new information to
what is already known (accessible) to the addressee, it makes sense that topics themselves may
be known to different degrees, that is, that they can have different accessibility rankings (Krifka
2008; Dachkovsky et al. 2013). The Low Accessibility topic (Ariel 1991) in the present example
stands in explicit competition with the other referent on the second card of the task. Therefore,
the squint here “points” to the less automatically accessible item in the discourse, and instructs
the addressee to focus on it.

The most common distributional pattern of the cues in the older age group is schematized in
Figure 9 below. It illustrates the fact that older signers’ RC equivalents are very fragmented and
disintegrated, since the non-manuals cues usually span only over the nominal referent, so that
the specifying predication is prosodically not related to the nominal. Moreover, the pointing sign
often appears in a separate intonational unit, resulting in a disjoint sequence of 3-4 intonational

phrases.

non-manual

specifying

referent predication

index nain predicatio

Figure 9: The most common distributional pattern of the non-manual intonational cues (FHM
and squint) and the pointing sign in the older age group.

6.2 Age group 2: 36-50
The mid age group’s RC equivalents present a drastic change in some parameters of the RC

construction and the entrenchment of the previous changes for other parameters. The most

8 Although the dichotomies of foreground/ background and figure/ ground have different origins and are theoretically
distinct, the distinctions they make are similar in nature (and, in fact, as Reinhart (1984) argued, are closely related),
so that the minor differences between them should not bother us here.
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striking difference between the older age group and the mid age signers’ RC equivalents is the
increase in the RC complexity. The overwhelming majority of the RC equivalents in this age
group are preceded by the nominal head, which contrasts sharply with the half of the free RC
responses in the older age group. The frequency and the distribution of the RC cues can, at least

partially, account for integration of the nominal head.

FHM becomes even more frequent in this age group — approximately 90 per cent of RCs
produced by the middle-aged signers had FHM. This indicates that FHM has become completely
conventionalized and tightly associated with the RC construction. Unlike FHM, squint undergoes
an abrupt change in its frequency - it increases from 29 to 89 per cent of the responses. The
usage of the pointing demonstratives also increases sharply — they appear in the majority (60%)

of the total number of RC equivalents, but they are still not as widespread as squint or FHM.

In terms of linguisticness, the mid age group signers align all the three signals with linguistic
prosodic constituents, which differs from the older group’s behavior of squint and pointing signs.
The most common (70 %) distribution of FHM in the mid age group is the co-occurrence of
FHM with the whole RC together with the nominal under one unifying contour. This means that
at this stage the signers are able to unify the nominal and the specifying predication into one
constituent by the virtue of FHM spread over both of them, as in Figure 10, where FHM spreads
both over the nominal GIRL IX and over the specifying predication SWING IX. At this stage the
specifying predication loses the status of an independent predication and becomes reanalyzed
as the property of the nominal. This change is encoded by the alignment of FHM both with the

nominal topic and the specifying predication.

-

squint = squint
head fwd i
GIRL IX (hold) i SWING (big) IX (hold)} EATICE-CREAM (x3)

Figure 10: Alignment of FHM with the RC equivalent and a reset of squint and pointing signs
after the nominal in the mid-group signer’s utterance The girl who is swinging is eating ice-cream.

Starting with the middle-aged group, FHM ceases to be a marker of merely the (nominal)
anchoring point and becomes a marker of the dependence and asymmetry between the whole RC
equivalent (together with its nominal) and the main predication, thereby moving toward a closer

correlation with the functional schema of the RC construction. In other words, FHM becomes



the signal of dependency at a higher, constructional level, rather than a mere marker of topic

anchoring at the level of information structure.

Changes in the squint distribution do not exactly match the changes in its frequency. As
demonstrated in Figure 10 above, squint in the middle-aged signers tends to exhibit the following
peculiar pattern: first, it is aligned with the nominal referent of the relative clause; then it
relaxes; and afterwards it re-activates and aligns with the specifying predication. In other words,
the distribution of squint in this age group is transitional between a Low Accessibility reading
attributed to the topic constituent and a marker of the nominal together with the specifying
predication. I propose that a reset and a further spread of squint over the specifying predication
contributes to the reading under which the action performed by the referent is re-analyzed and
interpreted as the property belonging to the referent, providing its specification and assisting its
unique identification. Nonetheless, for the middle-aged signers this process of the reanalysis is
still not completed, and the partial termination of squint after the nominal and its further reset
is the evidence of the fact that the meaning change is still on its way. Thus, the distribution
of squints in the middle-aged group demonstrates a gradual drift from the marker of a Low
Accessibility topic to the specification marker associated with the function of the RC as the

property specifying the referent.

Unlike a dramatic increase in the frequency, the distribution of the pointing signs in relation
to the structural RC constituents has not changed significantly in comparison with the older
group. Although a quarter of the pointing sings in the mid age group occur both immediately
after the nominal referent and at the prosodic boundary between the clauses, as in Figure 10
above,’ still the majority of the pointing tokens (68%) appear after the nominal head only (BOY,
GIRL, WOMAN, MAN), as in Figure 11 below.

head fwd & squint

BOY IX RIDE-SCOOTER (x3)

HOLD-BALLOON (x3)

Figure 11: The adnominal use of pointing in the sentence The boy who is riding a scooter is
holding a balloon, produced by a mid age group signer.

 The manual rhythmic cues (holds) and the non-manual signals (a squint reset and a blink) discussed above delineate
the boundaries of the prosodic constituents (Nespor & Sandler 1999).
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In this example, the pointing sign modifies the nominal BOY and immediately follows it within
the boundaries of the same intonational phrase delineated both by rhythmic cues (reduplication)
and by the spread of the non-manual signals (head movement forward and squinted eyes). This
kind of distribution suggests that the function of the pointing is still adnominal - it modifies the

noun and identifies the referent expressed by the noun.

In sum, in the mid age group, the FHM function approximates the functional profile the
restrictive relative clause, while the usage of the pointing sign lags behind and still modifies the
nominal referent itself. The distribution of the squint indicates that occupies the intermediate
position between those two functions. The scheme in Figure 12 summarizes the most common

distribution of the RC cues in the mid age group.

FHM

squint squint

specifying

referent index -
predication

nain predicatio

Figure 12: The most common distributional pattern of the non-manual intonational cues (FHM
and squint) and the pointing sign in the mid age group.

6.3 Younger signers: intonational contours integrate the nominal referent and
the relative clause

In the 3rd, youngest age group, the intonational non-manual cues continue their drift toward a
close matching with the functional profile of the RC construction. First of all, the overwhelming
majority of the RC equivalents in this age group appear with the nominal referent — the nominal
head precedes the specifying predication in 80% of the responses, indicating that structurally

complex referents can be integrated as part of the construction.

FHM appears in the overwhelming majority of the RC equivalents. Its scope systematically
spreads between the nominal referent and specifying predication. The tendency of FHM to
group together the nominal with the specifying predication, as a unifying contour, observed with
the middle-aged signers, becomes even stronger with younger signers (92% of all the responses
with the nominal referents) and points at the conventionalization of this type of distribution
as the language matures. This type of distribution encodes that the specifying predication
corresponding to the RC has been fully integrated into the nominal constituent, has lost its

independent predication status and has acquired the status of the property of the nominal. As



a result, the complex nominal constituent containing the RC predication is in the asymmetric
relations with the main predication. In sum, the FHM has become a subordination signal in the
newly emerging RC construction in ISL. The example in Figure 13 demonstrates a typical pattern

of FHM movement observed with the younger signers.

head fwd & squint
GIRL IX READ BOOK IX

SPEAK PHONE

Figure 13: The intonational cues FHM and squint span the nominal referent and the specifying
predication as one integrated unit, whereas the pointing signs occur at the RC boundaries in
the younger signer’s utterance The woman who is reading a book is speaking on the phone.

The scope of the second intonational component, squint, also adjusts itself to the functional
profile of the RC construction in the youngest age group. Figure 13 also demonstrates that, in
contrast to the middle-aged signers’ distributional pattern, the behavior of squint in the youngest
group parallels that of FHM - it tends to span the nominal and the specifying predication together,
without a reset, taking the whole construction into its scope. In such cases, squint does not mark
the referent only, but spans over the whole nominal constituent, similarly to the function of the
definite article in English, which acts as a determiner for the whole noun phrase and not only
the referent (noun). That is, the function of squint in the youngest group has been reanalyzed
from the signal cuing the information structure status of the referent to the one subserving the

constructional function of referent specification.!®

Although the span of the intonational cues — FHM and squint — in the youngest group
integrates the nominal referent with the specifying predication into one intonational phrase, the
distribution of more than a third of pointing signs has still a double valence — they can occur after
the nominal head and at the boundary between the clauses, as in Figure 13 above. In this sense,

the distribution of the morpho-syntactic marker of the RCs lags behind the functional changes

10 The reanalysis of the squint function as part of the overall constructional mapping is emphasized also by the appear-
ance of the deictic, characteristically nominal, element at the end of the entire relative clause, at the boundary with
the main clause in the majority of RCs produced by younger signers.
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of the intonational cues. This interaction of the manual and non-manual cues is summarized in

Figure 14 below:

FHM

squint

specifying

referent |lingex 2y
predication

index

Figure 14: The young age group’s common distributional pattern, where the non-manual
intonational cues (FHM and squint) spread over the nominal and the specifying predication and
the pointing sign “frames” the RC.

Yet, a different, more integrative pattern of the demonstrative emerges in a third of all the
cases of pointing in the youngest group. In this type of distribution, the pointing sign appears
exclusively at the right boundary of the relative clause, thereby finalizing the integration of the
nominal referent with the specifying predication into one complex nominal constituent, as in

Figure 15 below.

head fwd & squint

GIRL  EATICE CREAM  IX (hold)

SWING (x3)

Figure 15: Co-occurrence of the intonational and morphosyntactic cues with the relative
clause as one integrated unit in the younger signer’s utterance The girl who is eating ice-cream is

swinging.

Thus, we are observing the reorganization of the whole relative clause construction where
various structural devices — facial expressions, head movements and manual signs — obtain more
and more constructional functions, thereby establishing and highlighting the constructional

boundaries (Figure 16).



FHM

squint

specifying

predication INGEx

referent nain predicatio

Figure 16: The young age group’s common distributional pattern, where the non-manual
intonational cues (FHM and squint) spread over the nominal and the specifying predication and
appears at the right boundary of the RC as an invariant relativizer.

6.4 General discussion: summary of the constructional changes in RCs

The discussion of the individual stages in the changes of all the RC structural components in
ISL. demonstrates that we are observing a gradual and incremental genesis of the relative clause
construction where various structural devices — facial expressions, head movements and manual
signs — are reorganized and gradually obtain more construction-related functions. The complex of
the non-manual signals act as a skeleton framing the whole construction and uniting the referent and
the specifying predication into one nominal component. The reorganization of the structural cues and
the crystallization of the RC construction can be summarized by the following scheme in Figure 17.

The hypotheses entertained in Section 3.4 will be considered below in the light of this scheme.

index referent :g%?g;lgn nain predicatio
‘ FHM
referent ndex :g%?g::;gn Main predicatio
8 ' :
(’0 M
(975 -
4 % referent [lingex :&Z?g:;% index|: ain predicatiof
%, 5
e o
referent :2%12::)9" Iindex nain predicatio
nominal
RC functional specilying _ —
h referent predication ain predicatiof
scheme

Figure 17: Changes in the non-manual and manual cues leading to the genesis of the RC
construction, as motivated by its functional scheme.
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Hypothesis 1: The felicitous task completion by the three age groups of ISL participants, where
they correctly identified the referents of the RC equivalents, clearly points at the early avail-
ability of the functional RC equivalents. Furthermore, the nominal referent (if present) and
specifying predication uniformly appear before the main predication in all the age groups.
This generalization highlights the information-structure properties of the nominal referent
being an anchoring element and of the specifying predication conveying the presupposed
information. Thus, a well-known preference of sign languages to produce post-nominal relat-
ive clauses (see e.g., Branchini 2014; Cecchetto & Donati 2016 for a similar tendency in LIS
and Mosella 2012 in LCS) might be accounted for by the origin of relative clauses in extended
information-anchoring topics (Sankoff & Brown 1976; Prince 1991; Fox & Thompson 1990).
The complex cascade-like reorganization of the RC construction discussed above is only pos-
sible provided the conceptual basis of the relative clause construction is there from the very

early stages of the language development.

Hypothesis 2: The RC construction in ISL “grows” from the incremental changes from loosely
conjoined constituents to a more integrated structure. In the process of the change, the spe-
cifying predication stops being an independent constituent and becomes part of the expanded
nominal constituent. As a result, the newly emergent expanded nominal constituent is asym-

metrically related to the main predication.

a) The examination of the incremental changes demonstrates that the hypothesized
processes of integration and expansion appear here as the facets of one and the same
coin: While the specifying and the main predications are integrated into one tightly
connected construction, the manual and non-manual cues expand their scope and
extend their functions from the signals that regulate joint attention and information

flow to the markers of inter-clausal asymmetry and interconnectivity.

b) The trajectory of the incremental changes and their final outcome univocally indicate
that the force underlying the observed changes is the functional impetus to match the

formational structure of the emerging RC construction to its conceptual scheme.

Hypothesis 3: The intonational non-manual cues — FHM and squint — are recruited into the
grammatical system of ISL prior to the pointing, which later develops into the morpho-syntactic
marker of the relative clause construction. Intonation, as the device most strongly associated
with thought units and information packaging (Chafe 1994), acts here as a bridge between the
conceptual structure and the morpho-syntactic structure proper. It enables the process of the
construction genesis by delineating the unified scope the nominal referent together with its
specifying predication, and contrasts the newly emerging nominal constituent with the main

predication. In other words, the intonational signals delimit the scope of the asymmetry as the



basis of clause subordination and create a flexible, yet firm, skeleton of the future relative clause
construction. The grammaticalization of the pointing sign into a morphosyntactic marker — RC
relativizer — is predetermined by the formation of the intonational skeleton and appears as a

climax of the clausal integration.

6.5 Limitations of the study

The present study has a number of limitations. One important caveat is that the paper focuses on
only one type of relative clauses — subject-subject relative clauses, leaving other types of relative
clauses for future research. This fact leads to an obvious difficulty in determining certain aspects

of syntactic structure of relative clauses.

Another caveat concerns the choice of participants in the three age groups: the participant’s
age of acquisition and the generation order might be confounding factors. Specifically, the older
signers in the study are not native signers, most of them having acquired ISL later in life. On
the one hand, this situation truly represents the first generation of ISL users. On the other hand,
the contribution of each factor in language emergence cannot be clearly determined. In order
to overcome this limitation, I am planning a follow-up study that would investigate non-native
deaf signers’ production of relative clauses across the three age groups matched for the age of

ISL exposure.

7. Summary and conclusions: Prosodic integration of structural
components into the relative clause construction

The findings of the present study show that in the process of the RC gradual emergence in ISL, its
markers have been reanalyzed from the signals regulating information flow and joint attention —
intonational cues and demonstratives — into signals of clausal dependencies. The relative clause
construction is emerging in front of our eyes in the young sign language, though the first steps of
its genesis do not manifest in any major syntactic changes. The primary re-analysis of the source
information structure categories is rather subtle: the expansion of the FHM scope signals the
integration of the specifying predication as part of the nominal anchor and, as a consequence,
the structural asymmetry between the expanded nominal constituent and the main predication.
Only at that stage the pragmatic value of the emerging RC clause is reassigned from assertion to
presupposition, which is reflected in the spread of another intonational component — squint. The
rest of the structural machinery — the pointing sign — is carried over into the new RC construction,

and gets re-analyzed as part of the syntactic marking of a new nominal constituent.

The present findings underline the importance of prosody in general and intonation in
particular for the synchrony and diachrony of subordination. Paraphrasing Deutscher’s claim

about nominalization as “the unsung hero in the story of subordination” (2009), this study
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demonstrates empirically that prosody and intonation are indeed the unsung heroes in the
subordination story. The developments in intonational systems, usually overlooked and poorly
documented, serve both as a binding mechanism, and as a flexible skeleton, for the gradual self-
organization of the restrictive relative construction and its further syntactization. Moreover, the
sophisticated orchestration of changes demonstrated in the study emphasizes a crucial point — a
language item does not change in isolation. It is not only the case that language items (e.g.,
demonstratives, non-manual features) grammaticalize in particular communicative contexts,
which has been pointed out by multiple investigators (Konig 1999; Hopper & Traugott 2003,
inter alia), but that their changes are tightly contingent on other concomitant changes and are

constrained by the properties of an emergent construction as a whole.
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