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The present study investigates the effects of late sign language exposure on
narrative development in Turkish Sign Language (TİD) by focusing on the
introductions of main characters and the linguistic strategies used in these
introductions. We study these domains by comparing narrations produced
by native and late signers in TİD. The results of our study reveal that late
sign language exposure does not hinder the acquisition of linguistic devices
to introduce main characters in narrations. Thus, their acquisition seems to
be resilient to the effects of late language exposure. Our study further sug-
gests that a two-year exposure to sign language facilitates the acquisition of
these skills in signing children even in the case of late language exposure,
thus providing further support for the importance of sign language expo-
sure to develop linguistic skills for signing children.
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1. Introduction

Successful communication is about knowing not only the meanings and functions
of the words in a language but also how to use the language in interaction with
others (O’Neil & Happe 2000). This implies language use at the discourse level
and the ability to organize sentences into meaningful narrations. A narrative
requires the narrators to establish background information about characters,
places, and events (Rathmann et al. 2007). The ability to start a story is a crucial
feature of the development of both narrative skills and storytelling performance
among children (Berman 1995; Reilly 2000). Providing an appropriate context for
the story means that the narrator is aware of the interlocutors’ needs to follow the
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narration. Furthermore, it requires a pre-planning of the narration as a whole and
with a global view of the events to be told.

One crucial step in establishing successful narrations is to be able to introduce
referents in an accessible way for the understanding of the addressees. While
introducing referents for the first time, narrators can refer to them by using their
names, pronouns, or deictic expressions, and these linguistic devices differ in how
explicitly they make reference to these entities. Thus, the use of linguistic devices
to produce coherent narrations is considerably related to establishing a common
ground and shared knowledge between the narrator and their addressees (Chafe
1976; Hickmann 1982). Acquisition of this skill has been considered to be a sig-
nificant milestone in language development. Children need to learn to tell a story
by including sequential information, usually about a past or future event, as well
as using referent introduction devices in grammatically appropriate ways in the
language they acquire (Gleason & Ely 2002; Schaeffer & Matthewson 2005; Jones
et al. 2016). Using appropriate referent introduction devices such as pronouns and
deictic expressions is acquired later in typical narrative development (Karmiloff-
Smith 1981; Hickmann 1995; Bamberg 1987): For example, children use inap-
propriate deictic expressions until the age of 7 years and move gradually from
the use of bare noun phrases to indefinite marking with increasing age (Küntay
2002). Furthermore, children at around 3–4 years of age have a tendency to use
exophoric references (i.e., linguistic forms such as pronouns that refer to enti-
ties not mentioned earlier or later in the discourse); thus, their narrations lack a
general coherence. Later, they start using subject pronouns for the main charac-
ters (Karmiloff-Smith 1981) as well as anaphoric references, thus using pronouns
where there is a local reference while using nominals in cases that lack such local
reference (Bamberg 1987). Shared knowledge about the referents seems to be an
important factor influencing the appropriate use of pronouns by children. For
instance, a direct comparison of narratives produced in the presence and absence
of shared knowledge shows that it is a late-acquired skill (at around 9 years of age)
to mark these situations differently (pronouns vs nominals), and younger children
mainly use deixis in both situations (Kail & Hickmann 1992).

The vast majority of research into the development of such narrative skills
draws evidence from children who are exposed to a language from birth. Failing
to acquire a language in early childhood due to lack of exposure is a rare event,
except in the case of deaf children who grow up without access to language input
through listening, speech-reading, or sign language (Henner et al. 2016). Research
has shown that language development in these children may lag behind their
peers receiving language input since birth in areas such as lexical development
or the use of certain morphosyntactic forms (e.g., Mayberry & Fischer 1989;
Karadöller et al. 2021). Thus, we do not know much about how late exposure to
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a language (after early childhood) modulates the acquisition of linguistic devices
used in structuring a clear discourse. In the current study, we pursue this question
by comparing narrations elicited from two groups of deaf children and deaf
adults, who differ in terms of the age of sign language exposure.

In the following sections, we will first introduce how narrations are structured
in sign languages (Section 1.1). We, then, briefly explain narrative development
in deaf children in the cases of both early and late sign language exposure
(Section 1.2). After providing the general methodology of the research in
Section 2, we will present the results in Section 3 and discuss them by comparing
them with those obtained in previous research in Section 4.

1.1 Narrating events in sign languages

In order to produce a successful narrative and set the story in an accessible way for
the addressee at the beginning, different linguistic and cognitive domains should
be integrated with each other. For example, linguistic devices are used in sen-
tences and other discourse units, some of which involve the correct use of gender,
tense agreement, the use of markers for direct discourse, and correct anaphoric/
cataphoric reference (McCabe & Peterson 1990). Additionally, pragmatic abilities
play a crucial role in narrative production and comprehension, requiring the
addressee’s information needs or awareness of a conversation partner (Hudson &
Shapiro 1991). At this point, the proper use of linguistic devices gains significance.
Thus, if an entity becomes more accessible to an addressee (e.g., being used sev-
eral times in the narration), then there should be less linguistic marking for it.
This is also known as the ‘Principle of Quantity’ for topic continuity in discourse
(see Figure 1), and it requires the introduction of referents by full noun phrases
(NPs) at the beginning of the narrations (Givon 1984; Ariel 1990). For instance,
preferring an indefinite form (e.g., a child) is much more appropriate than using
the subject pronoun (e.g., he) at the beginning of a narration in English.

The principles introduced by Givon (1984) are also applicable to sign lan-
guage discourse. In sign languages, referents are introduced for the first time with
either lexical signs (Morgan 1998 in British Sign Language [BSL]; Newport &
Supalla 2000 in American Sign Language [ASL]; Talmy 2003 in ASL) and/or
by mouthings (Hodge et al. 2019 in Australian Sign Language [Auslan]), and are
maintained in the discourse by classifier predicates (Newport & Supalla 2000;
Talmy 2003), constructed action (Morgan 2006 in BSL; Becker 2009 in German
Sign Language [DGS]; Swabey 2011 in ASL), or overt and zero/null pronouns
(Wulf et al. 2002 in ASL; Swabey 2011; McKee et al. 2011 in Auslan and New
Zealand Sign Language [NZSL]). They can be also reintroduced with lexical signs
(Morgan 1998; Frederiksen & Mayberry 2016 in ASL).
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Figure 1. Schematic representation of the principle of quantity for topic continuity
(adapted from Perniss & Özyürek 2015: 39)

During the narration, signers use the physical space around them to refer to
the characters – especially their motions and locations. In Figure 2, a signer is
describing a picture that depicts “an apple in a box” in Turkish Sign Language
(Türk İşaret Dili – TİD). Here she introduces the box (1st still, both hands) and
the apple (2nd still, right hand) by their lexical signs in TİD. After the explicit
introduction of these referents, she localizes them by means of classifier predi-
cates; that is, she uses different classifier handshapes for the box (3rd still, left
hand) and the apple (3rd still, right hand).

In addition to the use of classifier predicates, signers can also use constructed
action while referring to the entities, especially while narrating events. Con-
structed action is when a signer describes the utterances, actions, thoughts, or
feelings attributed to a character in the narrative by enacting them (Padden 1986;
Cormier et al. 2013a; Cormier et al. 2015). Importantly, constructed action is used
in the narrative “to maintain reference as its use relies on previous identification
through a noun phrase antecedent” (Morgan 2006: 319). In other words, the nar-
rator introduces the referent by using a lexical sign before taking on the perspec-
tive of that referent during the narration. In Figure 3, for instance, a native signing
adult uses constructed action to maintain reference after introducing the boy with
a lexical sign.

As explained above, while establishing a narrative structure, signers employ
different linguistic devices that denote different levels of accessibility, that is, lex-
ical signs to introduce the referents, and classifier constructions and constructed
action to refer back to them in their narrations (Newport & Supalla 2000; Talmy
2003). These devices differ in terms of iconicity in representing referents and in
the syntactic complexity that they entail. To exemplify a situation where lexical
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Figure 2. Descriptions from a native signer of TİD for the first introductions of referents
with lexical signs before referring to them with an entity classifier construction (taken
from Sümer 2015: 15)

signs are less iconic, the link between lexical signs like boy and girl with their
referents is less visually motivated compared to their representations in classi-
fier predicates in which hands refer to salient physical characteristics of the ref-
erents (see Johnston & Schembri (2007) for various different categories of signs).
However, these constructions are also morphologically complex, and signers need
to decide between different types of classifier constructions. As for constructed
action in which the signer enacts the referents’ actions and emotions within a nar-
rative, fluent signers are able to switch between different roles, including those of
the signers themselves (Cormier & Smith 2008).

Before proceeding to the present study, it is necessary to review existing stud-
ies which focused on narrative development in sign languages in the case of both
early and late sign language exposure, as well as on the effects of late sign language
exposure on linguistic abilities in general.

1.2 Narrative development in sign languages

1.2.1 Narrative development in the case of early sign language exposure
The development of narrative skills in sign language follows a similar pattern
to that of speech. As in speech, it is a late acquired ability, which does not
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signing children found similar developmental patterns of language acquisition
(see Ramirez et al. (2013) for mean length of utterance and sentence complexity;
Cheng & Mayberry (2019) for canonical word order).

All of the studies above have elicited their data from adult and adolescent
late signers. Without examining data from late signing children and adults and
comparing them to their native signing peers, the prior research involving adults
and adolescents cannot be considered conclusive. In a recent series of studies
(Karadöller et al. 2021; Karadöller et al. 2022), researchers tackled this point by
directly comparing late signing deaf children (M =8;5) and adults to age-matched
native signers who described pictures showing different locative relations between
objects (e.g., pen left to paper). In these studies, late signing children were first
exposed to sign language at around six years of age (i.e., when they started to
attend a school for the deaf ), so they had around two years of sign language expo-
sure at the time of data collection. It was found that both groups of deaf chil-
dren were similar in how frequently they encoded a spatial relation between the
objects, as well as in which linguistic devices they used to encode these spatial
relations. Thus, it seems that after a two-year exposure to sign language, late sign-
ing children encoded spatial relations between the objects equally frequently as
their native signing peers. The question that then naturally arises is how two years
of exposure to sign language modulates sign language development for the narra-
tion of more complex events compared to simple locative ones.

There is little research on how late sign language exposure modulates the
development of extended discourse. In a study on narrative comprehension,
Mayberry & Fischer (1989) investigated the effects of late sign language acqui-
sition on sign language processing. In the study, both late and native adult deaf
signers watched and reproduced sign language narratives in one task and were
asked to recall short grammatical and ungrammatical sentences in another task.
According to the results, native signers were more accurate and better at remem-
bering and attending to the lexical and sentential meaning, which indicates auto-
matic processing of lexical structures. In contrast, late signers pay attention to
identifying the phonological shape of lexical signs rather than to retrieval and
memory of lexical meaning. The overall result of this study suggests that age of
acquisition influences sign language memory and comprehension more than sign
language production. However, in this study, the researchers did not examine ref-
erent introductions but were mainly interested in the comprehension and repro-
duction of utterances in sign language narratives. A comprehensive description of
the narrative development of late signing children can be found in Becker (2009),
who conducted three pilot studies on narrative competences in deaf children aged
8–17 in German Sign Language (DGS). She classified children who sign with their
deaf parents at home as native signers and those with hearing parents who do
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not use DGS as late signers. All children participating in the three studies were
from special local schools for the deaf, where sign-supported speech was mostly
used as the language of instruction. In the first study, she investigated the nar-
rative text structure of late signing deaf children of different ages through a pic-
ture story task, and their narrations were categorized as narratively structured
depending on a sufficient number of episodic (i.e., introductions of characters,
locations, and actions) and affective markers (i.e., valence, suddenness, and psy-
chological closeness) used. Her study revealed that only half of the late signing
children could produce a structured narrative, while the other half did not pro-
vide all the relevant information necessary to understand the story. Thus, com-
pared to the development of hearing peers, their competences to elaborate the
story were not at an age-appropriate level. In the second study, she compared in
detail the strategies that native and late signing children preferred to introduce
and identify referents throughout retold narratives. She found that all children
introduced new characters by using lexical signs, except one child, who preferred
constructed action to introduce one of the characters. She also found that late
signing children had difficulty in consistently shifting and maintaining reference,
even though they introduced characters with lexical signs for the first time to the
same extent as their native signing peers. The third study explored the interac-
tion of a deaf adult with late signing children through conversational studies on
personal experiences. It indicated that the children need as much communicative
experience and interactive support in sign language as possible, thereby providing
access to the addressee’s viewpoint. However, these studies do not include data
from native and late signing adults, thus we do not know to what extent the devel-
opmental trajectories in these two groups of deaf children are comparable.

2. The present study

Most of the studies aiming to understand the effects of late sign language exposure
on language development derive their results from language comprehension
tasks. Those concerned with language production elicited data only from late
signing adults (except Karadöller et al. 2021; Karadöller et al. 2022) or focused
on domains other than the discourse. Here, we investigate the effects of late sign
language exposure on narrative development, more specifically on introducing
main characters and the type of linguistic devices used in their introduction. We
chose this sub-domain of narration (i.e., referent introductions) since it is a cru-
cial first step in learning how to establish narrations that are accessible to the
addressees. Most of the research on narrative development in signing children
focuses on general discourse abilities (e.g., use of cohesive devices) or reference
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maintenance, and mainly in native signing deaf children (Loew 1984; Morgan
2002; Morgan & Woll 2003). There are few studies focusing on referent introduc-
tions in narrations, but they were conducted either with native signing deaf chil-
dren (Sümer 2015) or with late signing deaf children but without any comparisons
to adult models (Becker 2009). Thus, in our study, we would like to fill this gap
by focusing on learning to introduce referents in the case of late sign language
exposure, which will complement the existing knowledge in the field of narrative
development in sign language-acquiring children.

First, we are interested in understanding the effects of late language exposure
on narrative skills in adulthood (thus comparing native and late signing adults)
as well as childhood (thus comparing native and late signing children). Secondly,
we address whether a two-year exposure to sign language for late signing children
might be sufficient to catch up with their native signing peers. It is possible that
late signers (both adults and children) differ from native signers in how they use
linguistic devices to introduce main characters, thus suggesting a pronounced
effect of late language exposure in childhood as well as adulthood (Becker 2009).
It is also possible that after a two-year exposure, late signing children will be sim-
ilar to their native signing peers in their narrations – similar to what has been
reported for the description of simple locative relations (Karadöller et al. 2021).

In the present study, we only focus on the first introductions of referents
rather than their reintroductions or maintenance; regarding the latter two
aspects, prior research has indicated a hindering effect of late language exposure
(e.g., Morgan 2002; Morgan & Woll 2003; Becker 2009). It could be argued that
this is a limitation of our implementation. Our aim, however, is to be informative
on the grounds that this specific domain (i.e., referent introduction) allows us to
provide insights into whether late sign language input influences referent intro-
duction at a basic level.

2.1 Participants

In the present study, all late signers were first exposed to TİD when they enrolled
in a school for the deaf at around the age of 6. During the data collection for the
current study, they had two and a half years of exposure to TİD. Native signers
were born to deaf parents and thus started acquiring TİD from birth. In this study,
we divided our participants into four main groups based on when they were first
exposed to TİD (since birth versus after starting a deaf school at around age 6):
late signing children, native signing children, late signing adults, and native sign-
ing adults. Each group includes 10 participants, and there is thus a total of 40
participants. After informed consent was taken from them, all the background
information about the participants was collected through a questionnaire con-
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ducted in TİD. Table 1 below provides an overview of the age ranges of the partic-
ipants within each group.

Table 1. Age ranges and means for native signing and late signing participants

Late Native

Children 7;1–9;7 (MAge = 8;5) 6;9–9;1 (MAge =7;9)

Adults 28;7–49 (MAge = 37;5) 17;11–46;2 (MAge =31;7)

All native TİD signing children who participated in the study were pro-
foundly deaf and acquired TİD from their deaf parents. Of these 10 native signers,
six had deaf brothers and/or sisters, two had hearing sisters. Two of these native
signers had cochlear implants. One of them received his cochlear implant when
he was 6 years old, and the other at the age of 4. Eight of them were in primary
schools for the deaf while two attended primary schools for the hearing. All deaf
late signing children of TİD who participated in the study had hearing parents
and thus started to learn TİD only when they attended school. Seven of these chil-
dren who were profoundly deaf did not have any first- or second-degree relatives
who were deaf or TİD users. Two of them had hard-of-hearing siblings. One of
the profoundly deaf children received a cochlear implant at the age of 7.

All the late signing children attended primary school for the deaf. Deaf chil-
dren in Turkey usually get exposed to sign language only when they begin deaf
school at the age of 6–7 years (İlkbaşaran 2015). Furthermore, deaf children in
deaf schools in Turkey do not learn sign language as a part of their education
because these schools tend to use oral teaching methods.

2.2 Material and procedure

In this study, the data were collected through a wordless video, ‘Spider Story’,
which is part of the proficiency test developed for British Sign Language (BSL)
(Herman et al. 2004). This story takes place in one room and has only two char-
acters. It has an initiating event, complicating actions, climax, and resolution. The
story lasts 3 minutes and 26 seconds.

So as to elicit the data systematically, late and native signers were asked to
narrate the story to a deaf addressee, who was a confederate. The rationale for
having a confederate addressee was to ensure consistency across sessions, espe-
cially for children, considering previous reports on children’s tendencies to be
under-informative in the presence of an inattentive addressee or in the absence of
an addressee (Girbau 2001; Bahtiyar & Küntay 2009; Papafragou & Grigoroglou
2019).
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During data collection sessions, the participants were asked to sit opposite
their addressee. There was a laptop on a desk or table between them. The cam-
eras and tripods were arranged in such a way that the participants’ hands were
seen easily, as demonstrated in Figure 4, which depicts the schema of the record-
ing set-up.

Figure 4. Data collection set-up

2.3 Data coding

We analyzed our data for how main characters are introduced while setting the
scene in a signed narration. For the data analysis, the narratives of ‘Spider Story’
(Herman et al. 2004) elicited from the signers were coded by using ELAN, a free
annotation tool for multimedia resources (Wittenburg et al. 2006). All signs were
annotated by a hearing researcher, who is fluent in TİD, and were also checked by
a native TİD signer.

The narrations for the first 8 seconds of the story in the video were the target
sequence of the analysis. In this part of the story, there is a boy who is watch-
ing TV and a girl who is carrying a tray (see Figure 5). They are the main char-
acters of the story, that is, the referents to be introduced. We first coded our
data on whether these two characters were introduced by any linguistic devices.
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Subsequently, we focused on these linguistic devices by considering the find-
ings of previous studies, which revealed the use of lexical signs (Morgan 1998;
Newport & Supalla 2000; Talmy 2003; Becker 2009; Frederiksen & Mayberry
2016), mouthings (Hodge et al. 2019), classifier constructions (Newport & Supalla
2000; Talmy 2003), constructed action (Morgan 2006; Becker 2009; Swabey
2011), and overt or zero/null pronouns (Wulf et al. 2002; Swabey 2011; McKee
et al. 2011) as referent introduction and/or maintenance strategies.

Figure 5. A screenshot from the first eight seconds of the ‘Spider Story’ (Herman et al.
2004), which include the main characters

3. Results

To investigate how frequently and by which linguistic devices main characters
were introduced by native and late TİD signers, we performed generalized binom-
inal linear mixed-effects modelling (Jaeger 2008). To this end, we used the lme4
package (Version 1.1.30, Bates et al. 2015) in R (version 4.1.3; R Core team 2020)
with the optimizer nloptwrap (Kuznetsova et al. 2017). For the different analyses
reported below, we built separate glmer models, each including either one of the
fixed effects, both of them, or the interaction between them. All models included
Participants as a random effect. In order to compare models with and without the
fixed effects and the random effect as well as the interaction of interest, likelihood
ratio tests were performed that compared the goodness of fit using the Anova
function in the base package (R Core Team 2020). To assess the statistical signifi-
cance of the fixed effects and their interaction, we used likelihood-ratio tests with
χ2, comparing models with and without the effects and interaction of interest.
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3.1 Introducing main characters: Frequency

For the first analysis, we focused on how frequently participants introduced the
main characters, namely, the boy and the girl that appear at the beginning of the
video. As seen in Table 2, most of the time, participants, regardless of age and age
of sign language exposure, mentioned both of these characters at the beginning
of their narrations. We conducted a binominal linear mixed-effects model with
the mention of these characters as the binary dependent variable (0= no, 1= yes)
with Age Group (Children, Adults) and Language Status (Native, Late) as fixed
effects, which were coded with centered contrasts (−0.5, 0.5). Our analysis did nei-
ther reveal any main effects of Age Group (Children, Adults) and Language Status
(Native, Late) nor any interaction between them on the frequency of introducing
main characters. Thus, all the participants in our study introduced main charac-
ters in quantitively similar ways, as also shown in Figure 6 and Table 2.

Figure 6. Mean proportions of character introductions in the narrations of TİD signers

Table 2. Details for the model predicting whether main characters are introduced by
TİD signers in their narrations. For the fixed effects, estimates (β), standard errors (SE),
z-values, and p-values are given

Fixed effects β SE z p

Intercept 11.87 38.24  .003  .99

Age group: Children vs. adults 19.40 76.48  .003  .99

Language status: Native vs. late −0.78 76.48 .00 1.00

Age group: Language status  1.55 56.84 .00 1.00

Significance codes:
* 0.05 ** 0.01 *** 0.001
Introduction of main characters ~ Age group * Language status + (1 | Participants)
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3.2 Introducing main characters: Linguistic devices

3.2.1 Qualitative ýndings
In order to describe the data elicited from native and late signers (both children
and adults), we first conducted a qualitative analysis of the devices used to intro-
duce the main characters in the story. In this analysis, we provide a descriptive
classification and justifications for the classifications of these devices.

In our data, three main strategies emerged in the introduction of the main
characters: (i) lexical signs (LS), (ii) classifier predicates (CL), and (iii) con-
structed action (CA). Note that we checked these categories with a deaf research
assistant, who is also a native signer of TİD.

The different strategies for introducing referents are illustrated in Figure 7.
Cases in which a signer used LS to introduce the referents are shown in Figure 7a
and 7b, in which a 9;10-year-old native signing child refers to the boy (Figure 7a)
and the girl (Figure 7b) by using LS at the beginning of his narration. In TİD,
there are dedicated lexical signs for these referents, and they are lexical entries in
dictionaries of TİD (see Makaroğlu & Dikyuva (2017) for TİD Dictionary). When
categorizing these cases as LS, we referred to these dictionaries as well as our deaf
research assistant. Moreover, these forms, which are body-anchored, were not /
could not be localized in the signing space to encode the location/motion of the
main characters.

In addition to LS, we also observed the use of CL to introduce the main char-
acters. In these forms, the signers mainly used classifier handshapes that refer to
the characters’ location and/or motion in the signing space, and mostly by refer-
ring to certain body parts such as the legs of the boy and the girl, as shown in
Figure 7c. Crucially, the phonological forms of the lexical signs for boy and girl
are different from the possible classifier handshapes used for these referents (e.g.,
extended index and middle finger pointing downward), which made the decision
on whether a form is LS or CL straightforward. Moreover, unlike LS, CLs for the
main characters were localized in the signing space.

Finally, the use of CA was another device observed for referent introductions
in our data. In these forms, as shown in Figure 7d, signers enacted the actions
and attitudes of the main characters by using their hands, faces, heads, bodies,
and/or other non-manual cues such as eye gaze (Cormier et al. 2013b). Here the
hands encode the action executed by the main character rather than representing
the character itself. For example, in Figure 7d, the hands of the signer imitate the
hands of the boy in the story, who is lying down on a sofa, with one of his hands at
the back of his head. Unlike the classifier handshapes that represent the walking
of the girl in Figure 7c (thus a classifier construction), here the signers’ hands do
not take on a classifier function.
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Figure 7. Examples of introductions of the main characters by TİD signers using
different linguistic devices: Lexical signs in (a) and (b), a classifier in (c), and constructed
action in (d)

It is, however, well-reported that sign languages also allow for the simulta-
neous combination of classifier constructions and constructed action, and such
combinations are employed more frequently by early signing adults compared
to early and late signing children (Cormier et al. 2013b). In our data, we did not
observe the simultaneous use of these strategies for introducing the main charac-
ters. For example, when a participant used a CL to introduce the girl (as shown in
Figure 7c), they did not further use CA to encode more information (e.g., feeling,
body orientation, facial expressions) about her. Remember that we focused on the
use of linguistic strategies to encode (for the first time) the main characters (i.e.,
the boy and the girl); thus, we did not code our data further for the mention of
other referents. In Figure 8, a 7;10-year-old native signing child is introducing the
girl for the first time in her narration. Here, she is using CA to encode the girl,
who is eating a toast in the movie. In her description, her hands also represent the
toast in the form of CL. Since our focus was not on the mention of referents other
than the girl or the boy, we coded this instance as having CA only.
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Figure 8. An example of the introduction of the girl by a native signing child of TİD
using her hands in the form of a CL

3.2.2 Quantitative ýndings
After identifying the types of linguistic devices used to introduce the main char-
acters, we further conducted a quantitative analysis, where we investigated how
frequently each device was used by native and late signers in each age group (i.e.,
child vs. adult). To this end, subject-based mean proportions of each linguistic
device (i.e., LS, CL, CA) were calculated from the total number of the linguistic
devices for these introductions. As a result, we observed that LS was the strat-
egy preferred by all groups, but both native and late signing children used LS
less frequently than adults. Instead, they used CA more often than adult signers.
CL, on the other hand, was the least preferred linguistic device in all groups (see
Figure 9).

We conducted further statistical analyses to confirm our observations. Since
CLs were used infrequently by all groups (5 out of 80 instances for the main
characters “boy” and “girl”), we separately tested the fixed effects of Age Group
(Children, Adults) and Language Status (Native, Late) on binary values for the
introduction of the main characters by using CLs (1= yes, 0=no) in a glmer
model. Adding interaction between these fixed effects did not improve the model
fit (χ2= 2.74, p =0.10). Comparison of models, each of which includes one fixed
effect, to the model that includes both effects did not reveal any significant differ-
ence between the models, thus suggesting no main effect of Age Group (χ2= 0.42,
p =0.52) and Language Status (χ2 =0.34, p =0.56) (also see Table 3).

To address how the age and the age of language exposure modulate the use
of LS or CA, which were coded as binary values (1 =LS, 0 = CA), to introduce ref-
erents in a narration, we built further glmer models. In these models, all fixed
effects (i.e., Age Group, Language Status) were analyzed with centered contrasts
(−0.5, 0.5). Adding interaction between Age Group and Language Status did not
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Figure 9. Mean proportions of different linguistic strategies used for character
introductions in the narrations of TİD signers

Table 3. Details for the model predicting whether TİD signers choose CL to introduce
main characters in their narrations. For the fixed effects, estimates (β), standard errors
(SE), z-values and p-values are given

Fixed effects β SE z p

Intercept −2.66 .48 −5.56    .00***

Age group: Children vs. adults −0.60 .95 −0.64 .52

Language status: Native vs. late   .55 .95   .58 .56

Significance codes:
* 0.05 ** 0.01 *** 0.001
Use of CL ~ Age group + Language status + (1 | Participants)

improve the model fit (χ2= 0.00, p =1.00). Comparison of the models did not
reveal any significant difference between them, thus suggesting no main effect
of Age Group (χ2 =0.91, p =0.34) and Language Status (χ2= 0.08, p= 0.77) (see
Table 4).
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Table 4. Details for the model predicting whether TİD signers choose LS versus CA to
introduce main characters in their narrations. For the fixed effects, estimates (β),
standard errors (SE), z-values and p-values are given

Fixed effects β SE z p

Intercept  8.75  5.68  1.54 0.12

Age Group: Children vs. Adults  2.69 11.57  2.33 0.82

Language Status: Native vs. Late −0.80  8.95 −0.09 0.93

Significance codes:
* 0.05 ** 0.01 *** 0.001
Use of LS vs CA ~ Age Group + Language Status + (1 | Participants)

4. Discussion

In the present study, we examined the effects of late sign language exposure on the
narrative development of deaf children and adults acquiring TİD, more specif-
ically on (i) the frequency of introducing main characters and (ii) the type of
linguistic devices used in introducing these characters. We studied age-matched
native and late signing children and adults in the same study for the purpose of
understanding the effects of late language input in this domain. First, we investi-
gated the effect of late language exposure on introducing main characters regard-
less of the linguistic devices used. Second, we examined linguistic devices by
which the main characters are introduced to see in which ways late sign language
exposure modulates the acquisition of referent introduction devices.

First of all, our study showed that late sign language acquisition did not affect
the frequency with which referents are introduced at the beginning of narrations.
Both native and late signers generated equal numbers of referent introductions,
and children in both groups were similar to adults, as well. Secondly, we found
that late language exposure has no effect on the use of linguistic devices (i.e., LS,
CL, and CA) used in the introductions of referents. Furthermore, both native and
late signing children were similar to adults in the choice of linguistic strategies
used to introduce the main characters in their narrations. Namely, children in
both groups used LS and CA to introduce the main characters in their narrations
as frequently as adults. Thus, after two years of exposure to sign language, late
signing children seem to be comparable to their native signing peers and to the
adults in terms of both frequency and type of linguistic devices for referent intro-
ductions.

In the sections that follow, we discuss the implications of these findings with
respect to late exposure and language development.
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4.1 Acquisition of referent introduction in sign language is resilient to the
effects of late language exposure

As shown in our study, late language exposure does not modulate differently the
learning of how to introduce referents for late and native signing children. In
contrast to earlier research which suggested a pronounced effect of late language
exposure in childhood (Becker 2009) as well as adulthood (Mayberry & Fischer
1989) in narrative acquisition, no evidence for such an effect of late language
input was detected for this specific domain in our study. However, we focused
on the main character introduction – which, in a sense, corresponds to the ‘who’
type of scene-setting elements, which is one of the domains of narrative skills –
rather than examining narrative comprehension by means of sentence memory
(see Mayberry & Fischer 1989). It is important to note here that the present evi-
dence relies on only the patterns of narrative language production of deaf signers.
In the study series by Becker (2009), although the overall results revealed that the
narrative competences of most late signing children did not seem to develop as
would be appropriate for their age, late and native signing children in the second
pilot study used LS in their first introductions of a new character with similar fre-
quency as we found in our study. However, Becker conducted evaluative analyses
of many items indicating late input effects, such as the shift and continuation of
reference to characters, and she dealt with communicative consequences caused
by this effect. When compared to our results, the discrepancy regarding the over-
all effect of late language exposure found in Becker (2009) could then be attrib-
uted to the fact that we examined narrative acquisition at a micro-level, that is,
only focusing on the introductions of main characters, while she did a compre-
hensive analysis of this domain.

The results obtained from the present study appear to be inconsistent with
previous research on specific language abilities which indicates that better per-
formance of native signers was related to the age of exposure to a sign language
(Newport 1988, 1990; Mayberry & Eichen 1991; Mayberry 1993; Mayberry & Lock
2003; Boudreault & Mayberry 2006; Mayberry 2007). The lack of child-specific
patterns in the above studies restricted us to make a comparison between their
developmental patterns; however, we did not find any effects of late language
input that appear in adulthood, unlike in the above studies. We speculate that this
might be due to the sensitivity of complex morphosyntactic aspects of language
to the age of acquisition effects. On the other hand, our results go beyond previ-
ous reports which showed similar developmental patterns of language acquisition
(Berk & Lillo-Martin 2012; Ramirez et al. 2013; Cheng & Mayberry 2019). In these
studies, late signing children were compared to younger native signing children
with equal number of years of language exposure, but not to age-matched peers.
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Even though we did not investigate the effects of late language input in terms of
equal years of exposure, our results suggest that late signing children, after only
two years of exposure to sign language, already introduce referents at the begin-
ning of their narrations with equal frequency as their age-matched native peers,
who have more years of language exposure.

It is also important to consider the possible effects of spoken language experi-
ence on sign language development while interpreting our findings. Earlier stud-
ies (e.g., Cormier et al. 2012) have found differences in sign language tasks (e.g.,
grammaticality judgment) among native, early, and late signers: native and late
signers performed better than early signers. The suggestion for this finding was
that late learners were good readers in English (i.e., their early L1), which scaf-
folded their success in BSL as their L2. Thus, they were not really late learners of
sign language as L1. In our study, this was not the case for late signing children,
who had poor reading/writing abilities in Turkish, as reported by their teachers.
The same was true for native signing children. For the adult signers, the back-
ground questionnaires revealed that they did not feel comfortable and competent
in using Turkish, and regarded TİD as their first language.

When comparing our results to those of Karadöller et al. (2021) and
Karadöller et al. (2022), a similar pattern of results was obtained in these studies
regarding the frequency of expressions when describing spatial relations between
the objects (e.g., pen on paper). Both native and late signers in the present
research introduced referents in the beginnings of their narrations in quantita-
tively similar ways, as was also found for spatial encodings in Karadöller et al.
(2021) and Karadöller et al. (2022), thereby indicating no hindering effect of late
language exposure on the frequency. Regarding the use of linguistic strategies, our
results contradict those of Karadöller et al. (2021), which suggest a main effect of
late language exposure on both children and adults, and Karadöller et al. (2022),
which suggests a main effect of late language exposure on only adults. Both studies
found that late signers employed simpler forms such as pointing more frequently
than CL in comparison to native signers. However, in the present study, no group
of signers showed a preference for CL; therefore, late signers seem to be native-
like in the use of CL. However, in Figure 9, it can be seen that native signing adults
never used CL and CA but rather introduced referents exclusively with LS, in con-
trast to late signing adults who displayed a minimal use of CA and CL to introduce
new characters in their narrations. A possible explanation for this might be that
native signing adults do not use CL because they know that using LS to introduce
referents for the first time is more appropriate in the case of setting the scene for
the addressee in narrating the events. As previously stated, CL and CA are in gen-
eral used to refer back to referents after having introduced them with LS for the
first time (Newport & Supalla 2000; Talmy 2003; Morgan 2006; see also Givon
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1984 for Principle of Quantity). Also, when compared to native signers, late sign-
ers used more CA than CL for introducing the main characters, which parallels
the finding by Karadöller et al. (2021) that late signing children and adults use CL
less frequently than other devices due to their morphological complexity. Here, it
is important to emphasize that our study falls short of providing insights to fully
comprehend the effect of late language exposure on the use of CL because we
looked at only the first introductions of main characters, but not their reintroduc-
tions or maintenance across the whole narration. According to previous research
we discussed earlier, children between the ages of 7–10 still have difficulty in ref-
erence maintenance (Morgan 2002; Morgan & Woll 2003).

In addition, the evidence from our study suggests that late signing children
after a two-year exposure to sign language are comparable to native signing chil-
dren in their narrations. Thus, despite the onset of sign language acquisition being
late, only two years of language exposure by late signing children seems to guar-
antee language development in this domain. A similar conclusion was reached
by Karadöller et al. (2021) regarding the frequency of describing simple locative
relations. Furthermore, in Karadöller et al. (2022), no age of acquisition effect
was detected in children’s patterns for type of linguistic devices, which is in line
with our results; nonetheless, such an effect appeared in adulthood, contrary to
the native-like patterns of late signing adults observed in our study. From this
standpoint, it can be concluded that the main character introduction in narra-
tive development is more resilient to the effect of late language exposure than spa-
tial language development. This clearly shows the importance of examining the
effects of late language exposure in different domains of language.

4.2 Constructed action as a referent introduction devices in signing
children’s narratives

Prior research reported that the acquisition of CA begins at the age of 3 but pro-
gresses slowly (Reilly 2000; Slobin et al. 2003). In our study, children using CA
as a strategy did not use more complex forms of it, such as contrasting role shift,
which involves a noticeable body shift to one side or the other (Padden 1986).
Instead, they enacted the actions or emotions attributed to the characters in the
narrative for their first introductions. Thus, at the time of data collection, children
had more time to acquire the basic structure of CA, as compared to morpholog-
ically more complex structures such as CL, the acquisition of which begins only
later in childhood (see Morgan 2002; Morgan & Woll 2003). This may explain
why they used CA instead of CL as a second strategy after LS, which was the
most frequently used type among children. In addition, in Morgan (1998), chil-
dren introduced referents through full NPs, that is, LS, and also through other
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5. Conclusion

In summary, the present study indicates that late language exposure does not hin-
der the acquisition of referent introduction and the type of linguistic devices used
for it at the beginning of narrations. Considering similar developmental trajecto-
ries of late and native signing children, two years of exposure to sign language can
be considered sufficient for late signing children to catch up with their native sign-
ing peers. Also, it can be concluded that the acquisition of referent introduction
devices in sign language is resilient to the effects of late language exposure. Our
findings suggest that CA can be taken into account as a referent introduction strat-
egy among signing children. This result may be attributed to children’s desire to
be more informative, their action-based preferences, or the stimulus effect. Future
investigations are necessary to validate the kinds of conclusions that can be drawn
from this study, focusing on a larger context and also addressing the phenomenon
in other sign languages.
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