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INTRODUCTION
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1 INTRODUCTION

A young girl, CSA, is born into a Balinese village in 2016. Like both 

her parents, she is congenitally deaf. Growing up in her maternal 

grandparents’ house, she learns the local sign language Kata Kolok 

from birth. CSA receives input in the sign language that has evolved 

in synergy of deaf and hearing villagers of her home village. CSA sees 

people in her environment sign every day; her parents, her deaf grand-

parents, her deaf aunts, her hearing cousins and other hearing and deaf 

members of the same family compound. They all have their own ways 

of signing Kata Kolok, and CSA quickly develops into a chatterbox in 

her own way.

Variation is everywhere in language. The world’s 7,000 languages differ as to their 

sound repertoires, their grammatical structures, and how they encode meaning in 

their lexicon. For instance, German and Dutch use front rounded vowels like /ø/ but 

modern English does not; Chinese lexicalises <older brother> into a single form while 

English uses two words; and Sign Language of the Netherlands uses two separate 

signs BLUE1 and GREEN while Kata Kolok includes both colours in a single sign (GRUE-

1A). I refer to variation of this type, across different languages, as crosslinguistic 

variation. Moreover, languages can be observed to change over time as a function 

of how geographical, cultural and social factors influence how individuals use lan-

guage everyday. For example, German shows regional variation in sound patterns 

and the lexicon; speakers from the North pronounce syllable-final <ig> in words like 

1 Following the common convention in sign language linguistics, I use small caps to represent glosses as loose 

translation equivalents of signs.
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<König> (king) as palatal fricative ([’kø:niç]) and speakers from the South as velar 

plosive ([’kønik]), and speakers from the North refer to <chatting> as <schnacken> 

while speakers from the South would use <ratschen>. I refer to this type of variation, 

between individual users of the same language, as within-language variation.2 

This dissertation is concerned with the nature of both types of variation and 

how they are acquired. Specifically, I consolidate the study of language use and 

language acquisition while investigating the phonology of Kata Kolok, the sign 

language of a rural enclave in Northern Bali, Indonesia (Hinnant 2000; Marsaja 

2008; de Vos 2012b). I draw on methods and findings from linguistic typology, 

sociolinguistics and language acquisition to shed light on how phonology is used 

and acquired in the same community. I investigate three research questions, 

exemplified through the lens of our deaf protagonist CSA:

1)	What varies in the phonology of the language that CSA learns?

2)	What characterises the phonology of the sign language CSA acquires,

    compared to other sign languages?

3)	How does CSA learn the phonological system? 

1.1 VARIATION IN THE WORLD’S LANGUAGES 

“The phenomenon of human language appears in two opposite 

manifestations: on the one hand, the phenomenon manifests itself in 

2 Note that the distinction between crosslinguistic variation and within-language variation drawn for the purpose of this 

thesis hinges on the separation between languages and dialects that is ultimately a result of socio-political processes 

rather than linguistic ones. For a discussion of this issue with respect to sign languages see, for example, Kusters (2021) 

and Palfreyman and Schembri (in press).
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thousands of individual languages, dialects, and sociolects, and these 

come with differences that are often so obvious and easy to notice (e.g., 

different sounds, words, ways of saying things) that people can debate 

about them and deploy them for marking social or national boundaries. 

On the other hand, language manifests itself as a universal phenomenon 

that is shared by our entire species, processed by a brain that is in many 

fundamental aspects identical for all members of the species, learned 

efficiently by every infant in the first few years, and used for universally 

comparable purposes in communication.” (Bickel 2014: 102)

Though universal tendencies can be observed across languages (Greenberg 1963; 

1966), they exhibit a striking degree of variation (Evans & Levinson 2009). Language 

and many other human behaviours are founded through social learning, cultural 

transmission and biological evolution, as well as their interaction (Boyd & Richerson 

1985; Thompson, Kirby & K. Smith 2016)3. Specifically, being human equips 

cognition with the skill of learning and using language (Christiansen & Chater 2008), 

and all humans share the experience of interacting with the world through the body 

(Aronoff et al. 2008; Sandler 2018). Then, where does all the crosslinguistic variation 

come from? Variation across languages may arise from differences in the language 

ecology (Thompson et al. 2016; K. Smith et al. 2017; Hickmann, Veneziano & Jisa 

2018; Huisman, Majid & van Hout 2019; K. Smith 2020), for example through 

cultural evolution. For instance, geographic separation of island communities in 

3 This touches upon one of the most famous debates in language acquisition: nature versus nurture. The question as to 

whether language is acquired through nurture or nature is still ongoing. The nurture camp suggests that children acquire 

language through general cognitive mechanisms and statistical learning (e.g., Tomasello 2003; Christiansen & Chater 

2008). The nature camp argues for a faculty of language, i.e., that children have a specialised and innate capacity of 

learning language (e.g., Pinker & Bloom 1990; Hauser, Chomsky & Fitch 2002). 
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Japan has resulted in various different languages being used on each island; high 

language contact following colonial occupation gave rise to the Trinidadian Creole 

in Trinidad and Tobago; co-existence of ethnic minorities such as Swedes living in 

Finland lead to using different languages. 

Different languages may yield different challenges for children. Depending on 

their language’s phoneme inventory size and morphology, for example, some children 

may need to learn many different sounds but few morphological features, while 

others may need to learn only few sounds but complex morphology (Stoll 2015). 

Regardless of the challenges, children become competent users of any language 

they set out to acquire as (a) first language(s) under the condition that they are 

provided with sufficient input. Indeed, the cognitive abilities of children appear to be 

particularly adapted to handle any kind of variation (Evans & Levinson 2009; Levinson 

2012), and extract linguistic patterns from distributional probabilities in their input 

(Tomasello 2003). At the same time, their maturing cognition filters variable input. 

Patterns that vary unpredictably may not be acquired by children, and thus, may 

not be sustained on the long term. This generates the following predictions about 

the role of acquisition in language variation: (i) crosslinguistic variation is acquired 

by children possibly due to the fact that languages have evolved diachronically to 

be learnable (Christiansen & Chater 2008), and (ii) within-language variation may be 

constrained through children’s synchronically emerging regularisation (Hudson Kam 

& Newport 2005; Samara et al. 2017). 

Notwithstanding, the cognitive abilities of adult language users also flourish 

when faced with variation (K. Smith et al. 2017). Adults take into account knowledge 
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about the world and their other language(s) when acquiring new languages (Chenu 

& Jisa 2009), and navigate culture-mediated biases on the level of the individual 

and the population to be maximally simple and efficient yet informative to their 

interlocutors (K. Smith 2020). At the same time, no linguistic interaction is ever 

exactly the same; any given speaker of a language may create sound categories 

with different flavours of the “same” sound, memorise various lexical items that refer 

to the same concept, and can vary their use according to different sociolinguistic 

contexts. Supported by recent computational modelling, accumulative experience 

with linguistic interaction provides fertile grounds for linguistic innovation at any 

given point in a user’s life, and thus, stimulates variation (Blythe & Croft 2021).

In the following section, I provide an overview of crosslinguistic variation and 

within-language variation and how this variation is acquired. 

1.1.1 CROSSLINGUISTIC VARIATION

1.1.1.1 UNIVERSAL AND LANGUAGE-SPECIFIC PATTERNS

The languages of the world show widespread variation on all levels of description 

while at the same time displaying many crosslinguistic similarities (Evans & Levinson 

2009; Levinson & Evans 2010; Bickel 2014; Hammarström 2016; Hagoort 2021).

Let us take the example of phonology. Most languages organise their feature 

inventory around phonemes, i.e., small (meaningless) units that may recombine and 

create lexical contrast.4 In German, for example, the sounds /k/ and /t/ distinguish 

the nouns <Kasse> (cashier) and <Tasse> (cup) and /s/ and /f/ distinguish the noun 

<Reis> (rice) from the adjective <reif> (ripe). Kenyan Sign Language creates lexical 
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contrast through minimal differences in manual features; the sign BUNGOMA (town 

name) differs from ROOSTER in ‘handshape’, from BORROW in ‘location’ and from BEER 

in ‘orientation’ (Figure 1-1). Lexical contrast serves as direct evidence that features 

are phonemic; the sounds /t/, /k/, /s/, and /f/ are phonemes in German and the 

handshapes B and 5, the locations forehead and chin and the orientation palm-in 

and palm-down are phonemes in Kenyan Sign Language. 

Languages may differ greatly in what is contrastive in a language and how 

elements may be combined (Hyman 2018). Spoken languages differ in the size of their 

sound inventories (Maddieson 1984). For instance, Rotokas, a North Bougainville 

language spoken on an island in Papua New Guinea, uses only 11 phonemes and 

has among the smallest phoneme inventories attested today (Firchow & Firchow 

1969); !Xóõ, a Tuu language spoken in Southern Africa, uses 119 phonemes, 

including many clicks (sounds are produced while inhaling air through the mouth), 

which makes it one of the largest phonemic inventories worldwide (Miller 2011). 

Similarly, the size of the handshape inventory of sign languages ranges from seven 

phonemes in Adamorobe Sign Language, a sign language used in a Ghananian 

village (Nyst 2007), to 30 in Sign Language of the Netherlands, the national sign 

language of the Netherlands (van der Kooij 2002).

4 However, see recent work arguing that there are meaningful minimal units in spoken languages (Winter 2021).
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language used in Ghana (Dingemanse et al. 2015). Locations or handshapes in 

sign languages are associated with a subset of meanings; signs related to ‘hunger’ 

are located at the stomach and signs related to ‘love’ at the chest (Börstell & 

Östling 2017; Börstell 2018; Östling, Börstell & Courtaux 2018) (Figure 1-2), and 

action signs feature handling and tools instrument handshapes (patterned iconicity) 

(Padden et al. 2013; 2015; Hwang et al. 2017; Hou 2018). Indeed, researchers 

have suggested that, due to iconicity, sign languages include many meaningful ele-

ments on the phonological level (van der Kooij 2002; Zeshan 2002; Occhino 2017), 

and that phonological rules are less prominent in sign languages than in spoken 

languages (van der Hulst & van der Kooij 2021).

��� ����� ��� ������ ��� ���� ��� ������ ��� ��� ��� ������

��� ���� ��� ������ ��� ���� ��� ������ ��� ������ ��� ������

Figure 1-2. Association of locations and concepts across languages as visualised through hand activity 
(Östling et al. 2018: 12). Activity of the right hand is illustrated in red and activity of the left hand in blue. 
[Reproduced under the Creative Commons Attribution License (CC BY)]

The discovery that sign languages parallel spoken languages on all levels of 

description is so powerful because it “alters our very definition of what language 
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is” (Meier, Cormier & Quinto-Pozos 2002: 4). Naturally, sign languages are rife with 

opportunity for comparisons especially in the field of linguistic typology, revealing 

an unexplored dimension of diversity. Finding the same structures across many 

spoken languages and natural sign languages5 corroborates linguistic universals 

while at the same time granting linguistic status for sign languages on par with 

spoken languages.

1.1.1.2 ACQUISITION ACROSS LANGUAGES

Differences in the structure and ecology of a language may affect how children 

acquire specific features in their target language(s). Zooming into the acquisition 

of phonology shows crosslinguistic and crossmodal similarities and differences. 

Nevertheless, research has systematically oversampled WEIRD languages (Western 

Educated Industrialised Rich Democratic; Henrich, Heine & Norenzayan 2010a), 

i.e., we still have a poor understanding of how children learn language in diverse 

non-WEIRD settings (Stoll 2015; Kidd et al. 2020). 

Phonological skills are acquired early in life. Preceding first words, children exhibit 

babbling6, production of language-like sounds in hearing speech-acquiring children 

(Vihman et al. 1985) and language-like manual movements in deaf sign-exposed 

children (Petitto & Marentette 1991; Cheek et al. 2001).By six months of age, children 

5 I do not discuss secondary or alternate sign languages here. Alternate sign languages emerge among hearing 

communities often without the presence of deaf people and are used as a secondary communication system among 

hearing people, e.g., Sawmill Sign Language used among hearing employees of a sawmill in British Columbia in Canada 

(Meissner, Philpott & Philpott 1975). Some alternate sign languages are also used by deaf community members, e.g., 

Yolngu Sign Language used by an Aboriginal community in North-East Arnhem Land (Northern Territory) in Australia 

(Kendon 1988; Bauer 2014) or Plains Indian Sign Language used across parts of North America (J. E. Davis 2010).	
6 Note that babbling is not unanimously seen as phonological.
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start discriminating between phonemes of spoken and signed languages regardless 

of whether they are part of their target language and gradually, perception becomes 

selective to distinguish only those contrasts that are relevant to their target language 

(Werker & Tees 1984; Baker, Golinkoff & Petitto 2006; Palmer Baker et al. 2012). 

Much of the acquisition of phonology appears universal. Speaking children 

tend to acquire plosives, nasals and clicks earlier than trills, flaps, fricatives or 

affricatives (McLeod Sharynne & Crowe Kathryn 2018) and early productions 

typically follow the pattern consonant vowel (CV), preferably (i) labial consonant with 

central vowel, (ii) coronal consonant with front vowel, and (iii) dorsal consonant with 

back vowel (Kern & Davis 2009; Kern, Davis & Zink 2009). Signing children first 

produce handshapes with all or one finger extended or bent, for example B, 5, 1 or 

S, and later handshapes that include extending independent fingers such as Y or ILY 

(Boyes-Braem 1990; Pichler 2012; Lillo-Martin & Henner 2021). 

Nevertheless, not all aspects of the acquisition of phonology are universal. 

Dutch children show minor deviations to the commonly attested vowel patterns 

in early words; instead of labial consonants followed by central vowels, labial 

consonants co-occur with rounded vowels (Levelt 1994; Fikkert & Levelt 2008). 

Moreover, Dutch and English children differ in whether or not early words con-

tain dorsal consonant harmony (Pater & Werle 2003; Fikkert & Levelt 2008), and 

whether they are still recognised when word-initial consonants are manipulated 

(Tsuji et al. 2015; van der Feest & Fikkert 2015). Similarly, the rate at which speaking 

children acquire codas (consonant clusters following a vowel) (Zamuner, Gerken & 

Hammond 2005) and different types of consonants depends on their frequency in 
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the target language (Ingram 2008; Dunbar & Idsardi 2016). For example, codas are 

more prominent in English than in Spanish which is why children acquiring English 

produce them earlier than Spanish-learning children (Demuth 2001; Fikkert & Freitas 

1997 for Dutch and Portuguese). For signing children, it is yet to be determined 

whether differences in small case studies (e.g., Boyes-Braem 1990; Marentette & 

Mayberry 2000; Takkinen 2000; Cheek et al. 2001; Karnopp 2002; 2008; Meier 

2006; G. Morgan, Barrett-Jones & Stoneham 2007) should be interpreted as 

crosslinguistic differences or individual variation.

Some of these differences may be linked to the child’s input and culturally 

entrenched practices. Child-directed speech (and child-directed signing) has long 

been agreed to be central in language learning, however recent cross-cultural 

day-long recordings suggest that different child rearing practices influence the 

amount of child-directed input that is available to children (Cristia et al. 2019; 

Bunce et al. 2020). Nevertheless, child-directed speech is not required for language 

development; in communities where child-directed speech is rare, children acquire 

language mostly from overheard speech (Cristia et al. 2019; Casillas, Brown 

& Levinson 2020b; 2020a). Indeed, recent work has shown that the amount of 

child-directed speech varies by community yet remains stable across development 

within a community (Soderstrom et al. 2019; Bunce et al. 2020). 

Joint attention, the focused eye gaze of child and interlocutor on a third referent 

or object, has long been deemed beneficial to word learning (Akhtar & Gernsbacher 

2007). Affordances of different cultures and language modalities shape the specifics of 

joint attention. In Western middle-class families whose primary mode of communication 
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is speech, dyadic conversation settings are the norm and joint attention is managed 

between two people and an object. American toddlers tend to focus on one thing at 

a time rather than multiple ones like children and adults from Guatemala do (Chavajay 

& Rogoff 1999; Correa-Chávez & Rogoff 2009). Furthermore, American and British 

caregivers follow the child’s attention whereas it is more common in China and Mexico 

to direct the child’s attention (Vigil 2002; Vigil, Tyler & Ross 2006). Lastly, (deaf) families 

who use a sign language as their primary mode of communication rely on triangulating 

joint attention through coordinated switches of visual attention between the object 

and the interlocutor since both deploy the same visuospatial modality (Lieberman, 

Hatrak & Mayberry 2014). 

To sum up, while language acquisition shows both crosslinguistic and 

crossmodal similarities and particularities, it is crucial to keep in mind that research 

is heavily biased towards WEIRD languages (Stoll 2015; Kidd et al. 2020). With more 

and more of the world’s languages being documented we broaden our understanding 

of how diverse acquisition settings may be; this dissertation contributes just that 

by investigating the acquisition of Kata Kolok. Widening the scope of languages 

studied provides the chance to revisit and refine (psycho)linguistic theories and 

update common assumptions. 

1.1.2 WITHIN-LANGUAGE VARIATION

All human languages manifest variation. Within-language variation is not accidental 

but “structured heterogeneity” (Weinrich, Labov & Herzog 1968: 99f.). Users have 

multiple options to express the same thing and may choose one option over another 
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depending on their interlocutor and the conversational setting (Bayley 2013). Variation 

is determined by a complex array of interrelated linguistic and social constraints, 

in both spoken and signed languages (Lucas et al. 2003; Bayley 2013; Bayley, 

Schembri & Lucas 2015). Linguistic (or internal) constraints are internal properties 

of a linguistic unit and the immediate environment in which it occurs, e.g., word 

class and what words it is preceded and followed by. Social (or external) constraints 

describe characteristics of the speaker or signer, such as their region of origin, age, 

gender and socioeconomic background, and details of the conversational setting 

such as a conversation with family members, or a job interview. 

1.1.2.1 VARIATION AS A MARKER OF SOCIOLINGUISTIC VARIABLES

Sociolinguistic variation may concern all levels of linguistic description. Here, I focus 

on phonology. 

Phonological variation in spoken language can be realised through modifying 

one or more sublexical feature. Final consonant devoicing, vowel nasalisation, or 

raising and lowering of vowels is common in spoken language and modifying manual 

features of signs in sign languages. English speakers may modify final coronal stops 

such as /t/ according to its linguistic environment; when it is followed by a word that 

starts with a vowel, speakers tend to maintain the coronal stop but delete it when 

the following word starts with a consonant (Guy 2007). For example, American 

English speakers prefer to say /east end/ and /eas’ side/ rather than /eas’ end/ and 

/east side/. Similarly, Liddell and Johnson (1989) argue that variation in the sign DEAF 

in American Sign Language, index finger from chin to ear and index finger from ear 
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to chin, is influenced by its phonological environment; when preceded by the sign 

MOTHER, which itself is produced at the chin, signers prefer the variant chin to ear, 

when preceded by the sign FATHER, which is articulated at the forehead, they favour 

ear to chin movement. 

Social factors shape variation in addition to linguistic factors. Using variants 

of the sign DEAF is also influenced by the social variables age and region in American 

Sign Language (Bayley, Lucas & Rose 2000). Similarly, the lowering of signs at the 

forehead has been found to occur as a result of grammatical function and various 

social variables across cultures; older, male, or a non-native signer in American 

Sign Language (Lucas, Bayley & Valli 2001), young signers in Black American Sign 

Language (McCaskill et al. 2011), younger signers from urban centres in Australian 

Sign Language (Schembri et al. 2009), and signing in a working environment and 

being young in Hong Kong Sign Language (Siu 2016) have been shown to prompt 

lowering (Figure 1-3). These observations mirror what has been found for spoken 

languages. Labov (1963) documented that variation in the sounds /ai/ and /au/ among 

speakers of Martha’s Vineyard, Massachusetts, is organised by age and attitude/

identity. Younger speakers centralise the sounds /ai/ and /au/ more often than older 

speakers, and the degree to which speakers centralised their articulation depends on 

whether they identify as islanders. A similar but much larger study showed differences 

in rhoticity among American English speakers in New York City alongside social 

class (Labov 1966): the pronunciation of /r/ in word-final or pre-consonantal position 

stratifies residents from the Lower East Side in six (social) groups. 
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Figure 1-3. Examples of location lowering from (A) Hong Kong Sign Language in the sign THINK (Siu 2016: 6) and (B) 

from Australian Sign Language in the sign NAME (Schembri et al. 2009: 198). [Reproduced with permission]

The deletion, addition or substitution of a second articulator appears as a 

modality-specific type of phonological variation in sign languages (Bayley et al. 2015). 

The choice of whether signers of American Sign Language use a two-handed versus 

a one-handed variant of a sign is influenced by age, region and ethnicity. Signers 

who are old(er), from the South, or Black use the two-handed variant more often 

than other signers (Woodward & De Santis 1977). Lucas and colleagues confirm 

regional differences; signers from Boston prefer the one-handed and signers from 

California, Kansas and Louisiana the traditional two-handed variant (Lucas et al. 

2007 cf. Bayley et al. 2015). McCaskill and colleagues (2011) confirm differences 

in ethnicity; older Black signers prefer two-handed variants whereas younger ones 

use one-handed variants more often (Figure 1-4). A similar observation is made for 

numerals in New Zealand Sign Language where older signers favour a two-handed 

system for numerals above five while younger signers prefer a one-handed system 

(D. McKee, McKee & Major 2011).
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Figure 1-4. The sign DON’T-KNOW in American Sign Language in its (A) one-handed and (B) two-handed version. Images 

reprinted from McCaskill and colleagues (2011: 109). [Reproduced with permission]

Variation in the lexicon is often influenced by social variables, particularly region 

of origin and age.7 For example, Grieve and colleagues (2019) find a clear regional 

dispersion of the synonyms <sofa>, <couch> and <settee> among speakers of British 

English; speakers from the north prefer <couch>, speakers from the south favour 

<sofa> and <settee> is used in the midlands. Similarly, there exists considerable 

regional variation in signs for colours and numbers in British Sign Language (Stamp 

et al. 2014), including 22 variants for PURPLE, and numerals in Yucatec Maya Sign Lan-

guages vary alongside region, age and family membership (Safar et al. 2018). In line 

with this, variation in the lexicon is commonly influenced by region (e.g., Penn 1992 for 

South African Sign Language; Campos de Ambreu 1994 for Brazilian Sign Language; 

Zeshan 2000 for Indo-Pakistani Sign Language; Schermer 2004 for Sign Language 

of the Netherlands; Vanhecke & Weerdt 2004 for Flemish Sign Language; Stamp et 

al. 2014; Stamp 2016 for British Sign Language) and by age (e.g., Lucas et al. 2001 

for American Sign Language; D. McKee et al. 2011 for New Zealand Sign Language; 

7 Other social variables that have been studied in sign languages include gender, for example as a result of having 

gender-separated education systems in Ireland (Leeson & Grehan 2004), ethnicity (R. McKee et al. 2007; McCaskill et 

al. 2011) and identity (Blau 2017).
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Stamp et al. 2014 for British Sign Language; Palfreyman 2016a for BISINDO; Sagara 

& Palfreyman 2020 for Japanese Sign Language and Taiwanese Sign Language).

Age-related variation often reflects language change (Labov 1994; Bybee 

2010). Differences in pronouncing /ai/ and /au/ on Martha’s Vineyard reflect a shift 

in preference; younger and older speakers differ in their pronunciations (Labov 

1963). Similarly, younger signers of BISINDO prefer initialised variants for colour 

signs, i.e., variants that integrate an alphabet handshape corresponding to the first 

letter of the Indonesian colour term (Palfreyman 2016a), and younger signers prefer 

more levelled variants of numerals, among other semantic domains, in British Sign 

Language (Stamp et al. 2014; 2015). More generally, Frishberg (1975) shows that 

diachronic change occurs from two-handed to one-handed variants in American Sign 

Language and British Sign Language (also found in Lucas et al. 2001 for American 

Sign Language; D. McKee et al. 2011 for New Zealand Sign Language), and sign 

locations at the periphery of the signing space move towards the centre in American 

Sign Language. Diachronic change is evidenced also by a shift in semantic load from 

nonmanual to manual features, possibly comparable to lenition in spoken languages 

(Frishberg 1975; Wilcox & Occhino 2016). For example, the historical form of COMPARE 

in American Sign Language kept the hands still in front of the face while moving the 

eyes from side to side; today’s version includes no lexical eye movement and instead, 

moves the hands alternatingly back and forth (Wilcox & Occhino 2016).8 

Summing up, sociolinguistic variation is common in both spoken and signed 

languages. Despite the longstanding history of sociolinguistic studies in spoken 

8 Modern American Sign Language sign COMPARE: https://aslsignbank.haskins.yale.edu/dictionary/gloss/2175.html.
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languages, a small sample of related languages from the Global North remains 

oversampled. Studies on sociolinguistic variation in sign languages almost exclusively 

focus on large sign languages from the Global North (Safar 2021 forming a notable 

exception). Sign languages from the Global South and sign languages emerging in 

small-scale settings are severely underrepresented in this area of research. 

1.1.2.2 ACQUISITION OF WITHIN-LANGUAGE VARIATION

Variation in a child’s input is ubiquitous; interlocutors differ in voice, pronunciation 

of sounds, accents, regional variation, gender, speed of talking, and sounds vary 

alongside the physical surroundings such as inside versus outside. This variation is 

crucial for the child’s social development and may thus represent an integral part of 

acquisition (Roberts 2005). 

“Language is inherently variable, but contrary to the assumptions made 

by any contemporary approaches to the study of language acquisition, 

variability does not always equal noise. A key assertion in sociolinguistics 

is that variability is not simply a problem that language learners must 

overcome. Rather, it can encode important information about speakers 

and contexts.” (Johnson & White 2020: 2). 

This area is still underexplored in spoken languages, and entirely unexplored 

in sign languages. However, studies increasingly suggest that children acquire 

within-language variation early but attune to the social variables constraining variation 

only later (Roberts 2004; Labov 2013; Nardy, Chevrot & Barbu 2013; Johnson & 

White 2020). 
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Similar to adults, young children track and use information from their input 

for language processing (Johnson & White 2020; Choi & Shukla 2021). Taking 

the example of exposure to many different speakers, speaker-related variability 

in the input may help children to discriminate between phonotactically possible 

and impossible units (Seidl, Onishi & Cristia 2014), and may increase the child’s 

flexibility to adapt to phonological detail (White & Aslin 2011; Weatherhead & White 

2016; van Heugten et al. 2018). Evidence as to whether speaker-related variabil-

ity helps or impedes word recognition is debated (Rost & McMurray 2009; van 

Heugten, Krieger & Johnson 2015; van Heugten & Johnson 2017; Bergmann & 

Cristia 2018). While exposure to accented speech aids children in accommodating 

to unknown accents (Potter & Saffran 2017; Schmale, Cristia & Seidl 2012), most 

children struggle to recognise familiar words in foreign accents (van Heugten et 

al. 2015). Thus, input-related information about interlocutors sometimes aides and 

sometimes hinders acquisition. 

In spite of producing variable forms that are present in their input, children may 

become aware of the social variables governing this variation only gradually (Labov 

1964; Roberts 2004; Nardy et al. 2013; Johnson & White 2020). For example, it is 

unclear whether style-shifting in young children is governed by the same factors as 

in adults: English-speaking children alternate between the progressive suffix /-ing/ 

and /-in/ by the age of 3 years (Roberts 1994) but their choice is modulated by 

interlocutor (Roberts 1994) rather than by formality of the context (J. Smith, Durham 

& Richards 2013). In a Scottish dialect, however, young children vary their vowel 

in <house> based on formality, with the local pronunciation being most prominent 
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during play sessions (J. Smith, Durham & Fortune 2007). Thus, while children may 

use different variants in different communicative settings, it is possible that they link 

variable speech only later to social characteristics of their interlocutor. 

In sum, children pick up on the variation in their input early in life. Evidence as 

to when young children vary their speech production according to social norms is, 

at this point, inconclusive. The role of variation in the acquisition of sign language 

phonology remains an open question, also for Kata Kolok. Although a targeted 

study remains to be conducted, I briefly discuss the implications of variation in the 

input for children acquiring Kata Kolok in Chapter Eight.

1.2 THIS DISSERTATION 

“One cannot study universals without studying particulars.” 

(Slobin 1985: 4)

The study of linguistic typology, sociolinguistics and language acquisition share the 

same bias, albeit to different degrees: samples, and hence, findings are biased 

towards WEIRD languages (Evans & Levinson 2009; Levinson & Evans 2010). The 

tradition of studying a small set of (related) languages - spoken or signed - that 

share many sociodemographic characteristics obscures much of the variation that 

exists across the world’s languages. 

This is even more pronounced in sign language research. Sociolinguistic 

studies focus on sign languages from the Global North and variation in signing 

practices in rural contexts is often studied with a theoretical focus on language 
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emergence rather than sociolinguistic variation (for an exception, see Safar 2021). 

Furthermore, studies on individual languages are compared without sharing crucial 

aspects of their methodology which increases the risk of flawed conclusions. In 

sign language acquisition, studies on non-WEIRD sign languages are uncommon 

(Karnopp 2002 for Brazilian Sign Language; Pan & Tang 2017; Wong 2008 for 

Hong Kong Sign Language) and studies on the acquisition of rural signing practices 

are extremely rare (Kata Kolok: de Vos 2012c; San Juan Quiahije Chatino Sign 

Language: Hou 2016). 

This dissertation brings together language use and language acquisition 

by studying phonology in Kata Kolok, the sign language of a rural community in 

North-Bali (Hinnant 2000; Marsaja 2008; de Vos 2012b). With a focus on variation, I 

draw on different methods and types of data from linguistic typology, sociolinguistics 

and language acquisition from the same non-WEIRD language community in order 

to investigate three central research questions of this dissertation: 
 

1) What characterises variation in Kata Kolok phonology? 

    [Chapter Three and Chapter Four]

2) How does Kata Kolok phonology fit into a broader typological 

    landscape? [Chapter Five]

3) How is (variation in) the phonological system acquired by children? 

    [Chapter Six and Chapter Seven]

1.2.1 OVERVIEW OF CHAPTERS 

This dissertation consists of two main parts: Part I focuses on language variation 

and Part II on language acquisition. Over the course of my PhD project, I have 
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conducted five studies (Chapter Five through Chapter Seven), each of them tackling 

a different aspect of variation in language. In addition, each chapter was designed 

with a particular focus on conducting appropriate comparisons, i.e., the aim to 

reduce methodological disparities between research on non-WEIRD sign languages 

and other types of sign languages as well as spoken languages. 

Chapter Two briefly introduces Kata Kolok and its language ecology. I provide 

an update on recent community-level developments that may affect the language 

ecology and briefly summarise recent research on the linguistic structure of Kata 

Kolok. Here, I also include an overview of the available data and the newly collected 

data, and critically reflect on the fieldwork component of this dissertation project. 

Chapter Three and Chapter Four contribute to answering the first research 

question as to what characterises form-based variation in Kata Kolok. 

Chapter Three charts variation at the level of the lexicon (sign production). In 

this study, I investigate whether sociolinguistic differences between our participants 

such as age, gender or whether or not they are deaf, influence the signs they 

produce in an elicitation task. In order to analyse the data appropriately, I use two 

variation measures that do not require us to determine one variant as the default 

and others as a deviation thereof. First, entropy measures variation in a set, i.e., 

it quantifies differences between participants based on any of the sociolinguistic 

variables considered. Second, lexical distances measure the overlap between the 

lexicons of participants such that participants who produced more of the same 

signs have a shorter distance from each other than participants with little lexical 

overlap. This is visualised through Multi-Dimensional Scaling (MSD). 
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Chapter Four charts variation at the level of the form of signs. Here, I am 

interested in what variation can be attested when considering only the participants 

whose lexicon appears more similar in Chapter Three, i.e., the deaf participants. 

Combining methods previously used for sign comparisons, I develop a new 

measure (variation index) that quantifies variation in sign variants with the same 

iconic motivation based on the number of variants and their phonetic distance from 

each other. I apply the measure to the full dataset and use token frequency and 

signer frequency as a weight to identify how frequent and how widespread different 

sign variants are across the sample. 

Chapter Five examines the second research question by investigating 

how diverse sign phonologies are when taking a comparative approach in 

which methodological differences are minimised. I created a dataset of ~1,300 

phonologically annotated Kata Kolok signs in the lexical database Global Signbank. 

Using the same infrastructure, I compare the inventory and regularities of Kata 

Kolok’s phonology to Sign Language of the Netherlands (NGT), a representative 

example of a large  sign language used in a WEIRD context that is maximally different 

from Kata Kolok in many major typological domains (e.g., sociolinguistic setting, ac-

quisition patterns, etc.). I present two sub-studies: First, I examine the inventory of 

the Kata Kolok dataset as compared to NGT, and test whether existing claims about 

the phonology of Kata Kolok are corroborated with the current datasets. Second, 

I examine phonological regularities (minimal pairs, phonotactic constraints) in both 

languages to test their suitability. Finally, I evaluate user judgements from Kata Kolok 

signers to refine the phoneme inventory.
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Chapter Six and Chapter Seven investigate how (variation in) the 

phonological system is acquired by children. 

In Chapter Six, I study how early productions of signs of four deaf children 

who acquire Kata Kolok from birth differ from their input. I annotated and analysed 

~95 hours of longitudinal data for child productions that deviate from their adult 

targets. In contrast to previous studies, I apply the same fine-grained feature-level 

coding as used for adults in the lexical database (Chapter Four and Chapter Five) 

and used an automatic comparison to categorise modification patterns such as 

substitutions, omissions, and additions. By comparing the results to the literature, 

crosslinguistically robust and language-specific patterns emerge. 

Chapter Seven explores the challenge of adapting experimental approaches 

to studying the early acquisition of phonology to (i) a sign language and (ii) a 

non-WEIRD context. In this study, I report two novel methodologies: I used two 

established paradigms in spoken language phonology (familiarisation paradigm & 

habituation paradigm) and conducted two studies with child signers of Kata Kolok 

and hearing children who do not know any Kata Kolok. In the first study, I adapt a 

traditional habituation paradigm and complement the traditional looking time analysis 

with additional behavioural measures to investigate whether group-differences can 

be detected. In the second study, I pilot a new way of measuring attention; it relies 

on touch-input instead of looking time which promises modality-neutrality. 

Chapter Eight contains a general discussion and conclusion, focusing on 

the contributions of this dissertation, the relevance of the findings of all chapters in 

the wider literature and directions for future research.
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1.2.2 CLASSIFYING SIGN LANGUAGES: A WORD ON 

TERMINOLOGY

Since the advent of the field of sign language typology, there is increasing 

documentation of diverse signing practices among deaf people from the Global 

South (Zeshan 2000; Palfreyman 2019) and in rural communities (Meir et al. 2010; 

Zeshan & de Vos 2012). Broadening the geographical and sociolinguistic scope of 

sign languages under investigation has highlighted a link between structural proper-

ties and language ecologies (Zeshan 2004; Vos & Pfau 2015; Zeshan & Palfreyman 

2017). Consequently, different classifications of diverse signing practices according 

to their sociolinguistic ecology emerged (for discussions of classifications see Hou 

& de Vos 2021; Reed 2019; Hou 2016). This has resulted in binary categorisations 

that are based on specific characteristics such as demographics (e.g., rural versus 

urban (Zeshan & de Vos 2012), micro-community versus macro-community (Fusell-

ier-Souza 2006; Schembri 2010; Schembri et al. 2018)); time depth (emerging 

versus established (Meir et al. 2010), young versus mature (Brentari & Coppola 

2013)); context of use (shared versus Deaf community (Kisch 2008; Nyst 2012)); 

sociocultural characteristics and context of use (e.g., ‘natural sign’ in Green 2014; 

‘family sign languages’ in Hou 2016; and ‘CULTURE’ in Reed 2019). Unfortunately, 

the way many of these classifications are used in the literature, particularly time-

depth related classifications, evoke dichotomies that imply a “developmental cline” 

(Hou & Kusters 2020: 565) of languageness and have therefore been challenged 

(Nyst 2012; Green 2014; Hou 2016; Reed 2019; Hou & de Vos 2021). They position 

languages that have different ecologies than the average WEIRD sign language, i.e., 
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languages that are used in small, rural communities among mixed deaf-and-hearing 

groups and that have had less intergenerational transmission, on the side of “not 

language”, potentially stimulating harmful characterisations of those communities 

and language users.

Generally, large-scale sign languages are characterised by their large size, 

with mostly horizontal language transmission given the high rate of deaf children 

with hearing parents and thus, risking language deprivation (Humphries et al. 2014; 

Hall 2017), and that have a history of standardisation to some degree, e.g., through 

usage in education. Large-scale sign languages resemble exoteric communities 

(Wray & Grace 2007); their network structure is loose, interaction patterns are 

diverse and community members are heterogeneous. Small-scale sign languages 

are characterised by small community size, a tight-knit network structure with high 

incidences of (often hereditary) deafness, vertical patterns of language transmission, 

and a high number of hearing and deaf community members with signing skills. 

Small-scale sign languages overlap with characteristics of esoteric communities 

(Wray & Grace 2007); they are a culturally homogeneous group, most members are 

born within the community and spontaneously arising (relatively high) incidences of 

deafness leads to the emergence of a sign language which then is used by deaf and 

hearing community members. 

While I agree with the criticism of dichotomous classifications, I consider some 

of the aforementioned categorisations helpful in the context of this dissertation. I use 

different classificatory terms according to different foci of the different chapters: in 

Chapter Three, the focus lies on the distinction between shared sign languages 
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and Deaf community sign languages; in Chapter Four, I use the terminology 

micro-community sign languages and macro-community sign languages; in Chap-

ter Five, I differentiate between rural sign languages and urban sign languages; in 

Chapter Six and Chapter Seven, I zoom in on the typological differences between 

WEIRD and non-WEIRD sign languages. For the remainder of this dissertation, I 

adopt the terminology micro-community sign languages and macro-community 

sign languages (Fusellier-Souza 2006; Schembri 2010; Schembri et al. 2018) since 

I consider those terms the most ideologically neutral.
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COMMUNITY
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Revisiting language vitality of Kata Kolok, the sign language of a village in Bali. 

In State of the art of indigenous languages in research: A collection of selected 

research papers. UNESCO. 
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2 THE LANGUAGE ECOLOGY OF KATA KOLOK – 

AN UPDATE ON LANGUAGE AND COMMUNITY 

This dissertation is dedicated to studying Kata Kolok. Kata Kolok is the indigenous 

sign language of the village Bengkala in Bali, Indonesia. In the following section, I 

first describe the village community and the language ecology of Kata Kolok and 

discuss recent changes to the language ecology, including increased mobility, 

language contact, and the state of language documentation. Then I provide a brief 

overview of recent research on the structure of the language. I conclude this chapter 

by critically reflecting on the fieldwork carried out in this dissertation project.

2.1 DEMOGRAPHIC UPDATE OF THE COMMUNITY

Bengkala is a traditional village of approximately 3,000 inhabitants (Desa Bengkala 

2017) in the rural region of Kubutambahan, Buleleng in the North of Bali, Indonesia 

(Figure 2-4). Most villagers earn their living through day-labour on surrounding fields 

growing crops like turmeric, peanuts, rice, root vegetables and fruits, by raising or 

guarding livestock, or by running small local businesses (Marsaja 2008). As mobility 

and tourism increase in North-Bali, careers in urban centres as well as in tourism have 

become available, in particular for young people. While job opportunities in hotels in 

the different parts of Bali are a popular and sustainable option for many, temporary 

jobs in the cruise ship business may represent an attractive prospective, especially 

for young men. Like most places across Bali, Hinduism is the practiced religion in 

Bengkala. This shapes the geographical layout and social organisation of the village: 
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the village entrance faces South (kelod) and the exit West (kauh) and houses centre 

around four big temples in each of the cardinal directions (Covarrubias 1937). 

On a macro-level, the community is organised in ten village clans (dadya), 

each of which is located at a different area of the village. Clan membership shapes 

the duties and privileges of individual villagers, for instance, during events such 

as praying routines, religious ceremonies, death or marriage. Clan membership is 

generally determined by birth. According to patrilineal lineage (Covarrubias 1937; 

Marsaja 2008), men remain in their birth clan throughout their lifetime whereas 

clan membership changes for women upon marrying a spouse from a different 

clan. Marriage patterns are endogamous and while traditionally, villagers married 

other villagers (Marsaja 2008) from the same or different clans, villagers increasingly 

find spouses from elsewhere as the contact with the wider Balinese community 

continues to increase. Clearly, clans influence the broad social network of villagers. 

On a micro-level, the community is organised through family compounds. 

Within each clan, kin live in complexes of multiple houses that are arranged 

around a common courtyard and share a small temple (Covarrubias 1937). Each 

house comprises a multigenerational household, mostly with large numbers of 

members. According to patrilineal tradition, male offspring remains in the family 

compound they were born in and female offspring relocates to the husband’s family 

compound upon marriage. The courtyard accommodates large parts of everyday 

life, especially communal tasks such as religious preparations or social gathering. 

Moreover, members of a family compound share religious duties in the family 

compound temple; female members of each household carry out small daily rituals 



42  |  Chapter 2: The language ecology of Kata Kolok 

and additional duties tied to larger ceremonies on the clan-level. In short, family 

compounds shape the nuclear network of villagers. 

A genetic mutation of the recessive gene DFNB3 has resulted in high 

incidences of hereditary and nonsyndromal autosomal deafness among the 

villagers of Bengkala (Friedman et al. 1995; Winata et al. 1995). In 1998, Liang 

and colleagues (1998) estimated the birth of the first deaf individual affected by 

the mutation approximately eight to twelve generations ago (see de Vos 2012b 

for a discussion of Kata Kolok’s time depth). Subsequently, a growing number of 

deaf individuals were born over several generations. Winata and colleagues (1995) 

and Marsaja (2008) counted 47 deaf villagers in a village population of 2,185 and 

2,186 respectively (~2.15%). In 2012, de Vos (2012b) reported 38 deaf individuals 

(1.4% of 2,740 population) who resided permanently in Bengkala. By 2018, this had 

further decreased to 31 deaf people (1.02% of 3,032 population; fieldwork, 2018). 

Figure 2-1 provides an updated family tree, based on the genealogical tree created 

by Liang and colleagues (1998) and heavily informed by our hearing research 

assistant I Ketut Kanta. This decrease in deafness may be caused by a combination 

of different factors including death of deaf villagers, fewer births of deaf individuals, 

relocation of deaf villagers to other parts of Bali, and a general increase of the 

population. Nevertheless, Bengkala still preserves ten times higher incidences of 

deafness than Western countries; deafness affects around 0.1% of the population 

in countries in the Global North (CDC 2020).
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Since the first occurrence of deafness in the village, deaf people were born in 

all ten village clans (Marsaja 2008). Figure 2-2 provides an overview of the number of 

deaf villagers in each clan based on reports from 2012 (de Vos 2012b). Clans of the 

southern half of the village have more deaf members than clans in the northern half. 

In 2012, the clans Ceblong/Gelgel counted nine deaf members and the clan Tihing/

Pulsari eleven members. Today, there are ten deaf members in Ceblong/Gelgel and 

14 in Tihing/Pulsari. This is probably linked to the intermarriage of two families with 

many deaf people that lead to much deaf offspring (Figure 2-1).

Figure 2-2. Geographical distribution of deaf people in the village. Figure from de Vos (2012b: 27). 
[Reproduced with permission from Connie de Vos]



2.2 Language ecology of Kata Kolok  |  45 

2.2 LANGUAGE ECOLOGY OF KATA KOLOK

The prevailing deafness caused the village community to evolve linguistically, so-

cially, and culturally around deafness. Unlike elsewhere, deafness is not stigmatised 

in Bengkala but deeply rooted in the culture of the village (Hinnant 2000; Marsaja 

2008). Religious beliefs and folktales include myths about a deaf ghost, the deaf 

have created their own version of the traditional dance janger, the deaf execute 

specific duties such as preparing graves for the deceased, and the sign language 

Kata Kolok has emerged and is used by deaf and hearing villagers to communicate 

in all situations of daily life. 

Kata Kolok is estimated to have emerged at least six generations of deaf 

signers ago (de Vos 2012b). Following de Vos (2012b), I consider the first generation 

of Kata Kolok signers to be a group of five deaf siblings with an older deaf uncle, the 

first deaf individual affected by the genetic mutation of DFNB3. This determines Kata 

Kolok’s time depth to six generations (Figure 2-3). Note, however, that de Vos’ (2012b) 

estimation is conservative; given that congenital deafness is overall high in Bali, it is 

possible that the deaf uncle had other deaf peers or even older deaf language models 

who we have no records of. Nevertheless, the field of sign language emergence lacks 

consensus as to how language age is counted and reported and the delineation of 

a generation is not commonly discussed in detail (Kisch 2012). Some researchers 

report time depth in biological generations (e.g., Ergin 2017 for Central Taurus Sign 

Language), and others in cohorts of signers (e.g., A. Senghas 1995 for Nicaraguan 

Sign Language) which makes direct comparisons difficult.
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Figure 2-3. Timeline of Kata Kolok from its emergence until today, based on de Vos (2012b: 47).

The sustained high incidence of deafness and emergence of Kata Kolok has 

diversified the linguistic landscape in the village. With Balinese, Bahasa Indonesia, 

and Kata Kolok, multilingualism is widespread across the villagers. Based on a 

survey from 2000 (Marsaja, 2008; de Vos, 2012b), approximately 57–69% of the 

villagers have signing skills in Kata Kolok. Although likely that deaf Kata Kolok signers 

have some degree of multilingual knowledge of Bahasa Indonesia and Balinese, 

mouthings or articulations of spoken words alongside signing are uncommon. 

Many hearing villagers sign to various degrees of proficiency, and speak Balinese 

and Bahasa Indonesia. Whether or not hearing villagers acquire Kata Kolok is often 

determined by external factors; hearing villagers with deaf family members may 

learn Kata Kolok early in life or even as a first language while for hearing villagers 

without a deaf family member, the acquisition of signing may (or may not) start later 

when their life routines intersect regularly with the deaf villagers. Marsaja (2008: 

115f.) observes a difference in Kata Kolok fluency among hearing villagers alongside 

gender; men are likely to be more fluent signers than women which he explains by 

differences in cultural practices and the division of labour among men and women: 
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female tasks have a smaller radius around the house while men spend most of their 

day outside the house, hence interacting with more different people. 

At least six generations of deaf signers have acquired Kata Kolok natively from 

their deaf parents (de Vos 2012b) and a substantial number of hearing children with 

deaf parents, caregivers or close family members within the same compound learn 

Kata Kolok as a first language. These children receive diverse signing input from 

birth: they are exposed to child-directed signing and observe overseen signing, that 

is signing that is not directly addressed to them, from multiple interlocutors including 

family members, peers, neighbours, teachers, and shopkeepers on a daily basis 

and in a variety of situations. 

This rich acquisition setting resembles many aspects of how hearing children 

acquire speech and contrasts starkly with more dispersed urban deaf communities, 

e.g., the US where 90–95% of deaf children have hearing, non-signing parents (Mitchell 

& Karchmer 2004) and experience language deprivation (Humphries et al. 2014; Hall 

2017; Hall, Levin & Anderson 2017). The input Kata Kolok signing children receive 

may differ from both the input for deaf children with deaf parents in the Global North 

and for hearing children who acquire a spoken language: (i) input for children learning 

Kata Kolok likely stems from many second language users with various degrees of 

proficiency which has been shown to impact language learning in other contexts 

(for signing children: Lu, Jones & Morgan 2016; for bilingual children: Place & Hoff 

2016; Unsworth et al. 2019; Hoff, Core & Shanks 2020); (ii) input from deaf signers 

is likely to vary alongside individual signer profiles (see Chapter Three and Chapter 

Four). Nevertheless, child-directed signing as well as the quantity and quality of input 
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children acquiring Kata Kolok receive has not yet been studied. This is necessary to 

evaluate how modality-driven and cultural differences may affect what the children are 

exposed to (Soderstrom et al. 2019; Casillas et al. 2020a; 2020b). 

2.3 RECENT DEVELOPMENTS IN THE COMMUNITY

Since last description of the socio-demographic profile of Bengkala in 2012 (de Vos 

2012a; 2012b), the community has undergone considerable changes that affect 

the language ecology of Kata Kolok. First, community-level changes include an 

increase in mobility of villagers, local and international tourism, and a shift in deaf 

education, leading to reshaping the community of Kata Kolok signers by affecting 

social network ties (Section 2.3.1). Second, the resulting increase in contact with 

the wider Balinese and international (deaf) community increases language contact 

between Kata Kolok and other sign languages (Section 2.3.2). Third, language 

documentation since 2007 is ongoing to preserve the structure, use, and acquisition 

of Kata Kolok (Section 2.3.3). While together, these factors affect the vitality of Kata 

Kolok (Section 2.3.4), Kata Kolok currently continues to thrive.

 

2.3.1 COMMUNITY-LEVEL CHANGES

Advancements in technology such as electricity, gas stoves, scooters, and mobile 

phones have changed the daily routines of all villagers. Young villagers, now owning 

mobile phones, spend an increasing amount of their free time on social media. For 

deaf villagers, video chat and mobile internet allow staying in touch with signing 

friends from outside the village and foreigners who visit regularly, e.g., researchers 
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such as myself. Moreover, with scooter transportation becoming more common, 

the villagers’ sphere of movement has increased. Together, this has led to increased 

contact with the wider Balinese and international (deaf) community. 

Since 2000, the media attention in the village has been growing steadily 

(Hinnant 2000). The national oil company Pertamina functions as an official supporter 

of Bengkala’s deaf community. Financial as well as material support in the form of 

seeds, livestock, and small-scale food donations are regularly provided specifically 

to deaf families. In return, the deaf community has become a symbol of Pertamina’s 

social engagement, featuring in some of their commercials. Recently, Pertamina 

has financed the construction of facilities to receive tourists and also subsidised the 

production of small goods for purchase, such as a turmeric-based drink. 

More and more media products such as short inspiring videos on social media, 

documentaries produced by organizations like the BBC or National Geographic, 

interviews on national TV, and articles in newspapers or travel journals appear (e.g., 

Eveleigh 2019; Valo 2020). This has contributed to increasing popularity of the deaf 

people and a steadily growing number of national and international tourists. Where 

tourists used to stay for a few hours or occasionally organised an overnight stay at the 

house of a deaf villager, the new demand led to the construction of two homestays 

in the village for short- and long-term residency. Deaf villagers are compensated 

through donations for performing the traditional dance janger, weaving sarongs, or 

other traditional activities. Thus, the professional focus of deaf, and (some) hearing 

villagers may gradually shift towards tourism.
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2.3.2 LANGUAGE CONTACT 

Until recently, Kata Kolok has developed with virtually no contact to other sign 

languages and has therefore been considered an isolate (Perniss & Zeshan 2008; 

de Vos 2012b). Neither spoken Balinese nor spoken Bahasa Indonesia have had 

any major influence on the language (de Vos 2011; 2012b). In the recent years, 

contact with other sign languages has increased (Moriarty 2020). 

Fingerspelling was introduced in the inclusive school in 2007 as an educational 

tool to teach deaf children basic literacy skills in Bahasa Indonesia. Note that this 

manual alphabet differs from a two-handed alphabet used by some signers of 

Indonesian signing varieties (Palfreyman 2019) . Today, fingerspelling is used by young 

literate Kata Kolok signers in educational contexts and special circumstances, e.g., 

introducing themselves to foreigners or when conversing with acquaintances from 

outside the village. However, fingerspelling remains foreign to older, illiterate deaf 

signers, as well as to most hearing signers. Villagers generally rely on Kata Kolok to 

communicate and do not employ borrowings from spoken or written language such 

as fingerspelling, mouthing, lip-reading, or writing in their conversations. 

The language contact with BISINDO used by the wider deaf community 

in Bali has increased considerably since 2007 (Moriarty 2020). With the boost in 

mobility and literacy among the deaf youth, the interaction with other Balinese deaf 

individuals has grown. As a result, young Kata Kolok signers now have deaf friends 

from outside the village and some generation five signers have even found deaf 

spouses from other villages. For deaf spouses from outside the village, Kata Kolok 

commonly becomes their primary language. Most of Bengkala’s deaf youngsters 
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– even the ones who never attended secondary education outside the village 

themselves – have quickly achieved some degree of sign bilingualism in Kata Kolok 

and BISINDO and code-switch frequently. For example, Chapter Four includes 

examples of borrowings of signs that may not have a conventionalised variant in Kata 

Kolok (Figure 2-5); for example, for the colour yellow, we observed a non-initialised 

variant (YELLOW-BISINDO-1A with 1 handshape; Figure 2-5A) and two initialised 

variants (Bahasa Indonesia ‘kuning’, YELLOW-BISINDO-2A and YELLOW-BISINDO-3a with 

K handshape; Figure 2-5B), or signs that have similar meaning as existing signs, 

e.g., the negator NEG-BISINDO differs from the conventional Kata Kolok negator NEG in 

handshape and nonmanuals (Figure 2-5C). Code-switching and lexical borrowing 

have been observed among young deaf signers (generation five). Some older deaf 

people (generation four and generation three) occasionally use selected lexical signs 

from BISINDO, albeit unsystematically. Hearing signers who do not usually mingle 

with deaf friends from outside the village do not appear to know or use BISINDO 

signs. 
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Figure 2-5. Examples of lexical borrowings from BISINDO: three variants for yellow (YELLOW-BISINDO-1A, 
YELLOW-BISINDO-3A and YELLOW-BISINDO-1A) and a negation marker (NEG-BISINDO).

Related to the increased language contact is the occurrence of mouthing. 

Mouthings are commonly understood as a language contact phenomenon between 

a signed and spoken language, i.e., code-blending (Crasborn et al. 2008; Bank 

2015). This type of mouth actions is rare in Kata Kolok since they are attested only for 

a few selected lexical items such as COFFEE that sometimes is co-articulated with the 

Indonesian <kopi> or WHAT-1 that may be produced alongside the Indonesian <apa> 

(Marsaja 2008; fieldwork 2017-2019; de Vos 2012b). However, signs borrowed from 

BISINDO are often, yet not always, accompanied with the corresponding mouthing 

(see Figure 2-5), regardless of the level of literacy of the signer. It is, however, unclear 
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whether this mouthing is identical to the mouthing commonly used by BISINDO 

signers or modulated, for example in terms of quantity (i.e., how regularly a manual 

borrowing occurs with mouthing) or quality (i.e., whether this mouthing can be 

linked to a spoken word or not). 

Yet another source of increased language contact with other sign languages 

is the flourishing tourism. The increasing encounters with signing tourists from 

different parts of the world feed into the linguistic knowledge of Kata Kolok signers, 

and thus crosslinguistic borrowings. For instance, Kata Kolok signers of different 

ages may use the signs DEAF, FAMILY or NAME that are borrowed from other sign 

languages (Figure 2-6 for those signs in ASL). Although likely, it is at this moment 

unclear whether signers use these signs exclusively in situations with foreigners or 

whether they have been adopted into the Kata Kolok lexicon more systematically. 

Some evidence for a higher degree of integration exists for NAME; this sign is taught 

explicitly at school and deaf parents have been observed to teach their children 

to spell their name or sign their name sign when prompted with this sign. This, 

however, has not been observed for signs like FAMILY or DEAF. Thus, lexical borrowings 

like these provide evidence for language contact, as stimulated by tourism as well 

as increasing institutionalisation, i.e., the new importance of literacy, acting on the 

grammar of Kata Kolok. 
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Figure 2-6. Examples of borrowed signs from ASL (or another sign language where these signs are 
used) that are now used by Kata Kolok signers. Images retrieved from ASL Signbank (Hochgesang, 
Crasborn & Lillo-Martin 2021). [Reproduced from ASL Signbank under the CC BY-NC-SA 4.0 License]

Moreover, tourism may also stimulate sign creation. Balinese society has 

encompassed tourism as one major source of income, and thus, the incentive to 

please visitors is high (Howe 2005). Hearing signers who interpret conversations 

among deaf villagers and tourists or deaf villagers themselves may feel a need for 

signs that did not exist in Kata Kolok before, stimulating the invention of new signs; 

the sign THANK-YOU has emerged due to newly arising expectations of politeness 

(Figure 2-7). Financial benefits of local tourism in the form of donations to individuals 

or the entire village, where most inhabitants still live in poverty, may intensify both 

lexical borrowing and sign creation (Marsaja 2008).

Figure 2-7. Example of sign creation in Kata Kolok: THANK-YOU.
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2.3.3 LANGUAGE DOCUMENTATION 

Kata Kolok has been documented for over a decade, each documentation effort 

with a different aim. Marsaja’s (2008) data yielded an initial description of Kata Kolok 

but is not accessible, de Vos’ (de Vos 2016) data targeted language documentation 

and typology and access can be requested via The Language Archive hosted by the 

Max Planck Institute for Psycholinguistics in Nijmegen (NL) (König 2011), and Putri 

and colleagues’ (Putri et al. 2017; Putri 2018; Putri & Sutjaja 2019) data is aimed at 

producing a dictionary.

The documentation efforts linked to this dissertation have been archived as 

contributions to the Kata Kolok Corpus (Kata Kolok Corpus 2021) and the Kata Kolok 

Child Signing Corpus (Kata Kolok Child Signing Corpus 2021) (de Vos 2016). Find 

the Data Management Plan associated with this dissertation in the Appendix. The 

collected data capture video footage from deaf and hearing signers from generation 

three through generation five in the Kata Kolok Corpus and from generation five and 

generation six in the Kata Kolok Child Signing Corpus (Figure 2-8). The type and 

scope of data collected between 2007-2009 are described in de Vos (2016). For 

data collected since 2017, we used a Canon Legria HF G 26 camera at 25 fps and 

converted the Advanced Video Coding High Definition (AVCHD with H.264/MPEG-4 

AVC) output file to high quality MPEG files (H.264/MPEG-4 AVC). Raw video files 

were converted videos using a script provided by Jeroen Geerts from the Technical 

Support Team at the Max Planck Institute for Psycholinguistics in Nijmegen (NL) that 

was later adapted by Katie Mudd at Free University of Brussels.
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Figure 2-8. Timeline of Kata Kolok emergence, detailling language documentation efforts.

The Kata Kolok Corpus comprises video recordings of hearing and deaf 

signing adults in different genres (de Vos 2016). Data collection has been ongoing 

since 2007, initiated and facilitated by Connie de Vos and myself together with 

local research team I Ketut Kanta, Ni Made Dadi Astini and Ni Made Sumarni. The 

Kata Kolok Corpus contains both naturalistic and elicited data, including different 

conversational constellations as well as linguistic elicitation of sensory, video- and 

picture-prompted data with a large range of deaf and some hearing signers. In 

2015, the Kata Kolok Corpus has been placed UNESCO Memory of the World 

Register. Table 2-1 provides an overview of data collected in the Kata Kolok Corpus. 

Of the original ca. 63.5 hours of data, roughly 3:52 hours are translated, 3:44 hours 

are glossed and about 1:45 hours are translated and glossed.
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Table 2-1. Overview of data in the Kata Kolok Corpus, based on de Vos (2016).

ggeennrree  ttyyppee  ##  ooff  ssiiggnneerrss  

semi-spontaneous 

monologues 9 signers (23 narratives) 

dialogues 18 signers (deaf) (13 dialogues) 

multi-party 10 recordings (informal gathering & 
religious ceremonies) 

deaf-hearing 

12 recordings (multiparty interactions) 
3 one-hour recordings (dialogues between 
adult deaf and hearing siblings)  
3 one-hour interaction among hearing 
community members for Balinese (w/ co-
speech gesture) 

Balinese gesture  

 
stimulus-based elicitations 

canary row 12 signers (deaf) 

Sendung mit der Maus 13 signers (deaf) 

Language of 
perception 13 signers (deaf) 

Man-tree 5 pairs of signers (deaf) 

reciprocals 4 signers (deaf) 

space/number 7 pairs of signers (deaf) 

still images 

activities (line drawings): 16 signers (deaf) 
animals: 12 signers (8 deaf; 4 hearing) 
emotions (line drawings): 10 signers (deaf) 
flora: 6 signers (4 deaf; 2 hearing) 
food: 7 signers (5 deaf; 2 hearing) 
misc: 20 signers (deaf) 
praying: 8 signers (6 deaf; 2 hearing) 
school: 6 signers (3 deaf; 3 hearing) 
tools: 16 signers (deaf) 
variation project: mixed elicitation with 46 
signers (20 deaf; 26 hearing)  

real objects 
rruits & vegetables: 20 signers (deaf) 
Materials: 18 signers (deaf) 
School: 4 signers (2 deaf; 2 hearing) 

other 

memory 3 triads 
7 dyads 

Sentence Repetition 
Task (pilot) 38 signers (13 deaf; 25 hearing) 

expert Interviews 3 expert interviews 

 

The Kata Kolok Child Signing Corpus (KKCSC) comprises longitudinal video 

footage of hearing and deaf signing children who acquire Kata Kolok as their first 

language. Data collection has been initiated in 2007 by Connie de Vos and facilitated 
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by I Ketut Kanta. Since 2015, I have managed and extended further data collection 

together with local research assistants Ni Made Dadi Astini and Ni Made Sumarni. 

Both deaf research assistants are responsible for data collection. Find an overview 

of recording sessions in Table 2-2.

Table 2-2. Overview of Kata Kolok Child Signing Corpus as of July 2021.

FFooccuuss  
cchhiilldd  

CCoorrppuuss  
ccooddee  GGeennddeerr  HHeeaarriinngg  

ssttaattuuss  

HHeeaarriinngg  ssttaattuuss  
ppaarreennttss    
((mmootthheerr;;  ffaatthheerr))  

SSiibblliinnggss  iinniittiiaall  
rreeccoorrddiinngg  

AAggee  
rraannggee  
ccoovveerreedd  

P3 Child2 female deaf deaf; deaf deaf; older (P1, P2) 1;11 1;11-7;11 

SS Child1 male deaf deaf; deaf 
deaf; older (SY) + 
deaf; older (DD) + 
hearing; older 

2;0 2;0-8;4 

KM Child5 female deaf hearing; 
hearing N/A 5;6 5;6-5;11 

CSA Child6 female  deaf deaf; deaf deaf; younger (half-
sibling; CSC) 0;5 0;5-6;9 

CSC Child11 female deaf deaf; hearing deaf; older 
 (half-sibling; CSA) 0;9 0;9-3;1 

 
 

 Child3 male hearing hearing; deaf hearing; older 0;2 0;2-1;10 

 Child4 male hearing deaf; deaf deaf; older 0;0 0;0-0;9 

CSN Child7 male hearing hearing; 
hearing hearing; younger 2;1 2;1-2;6 

CSHM Child8 male hearing hearing; 
hearing N/A 0;4 0;4-5;3 

CSD Child9 female hearing hearing; deaf hearing; younger 
(CSP) 1;1 1;1-4;5 

CSS Child10 male hearing deaf; deaf hearing; younger 
(CST) 0;9 0;9-4;1 

CSW Child12 male hearing deaf; deaf N/A 0;9 0;9-4;0 

CST Child13 female hearing deaf; deaf hearing; older 
(CSS) 0;5 0;5-2;10 

CSP Child14 female hearing hearing; deaf hearing; older 
(CSD) 0;10 0;10-2;5 

 
For all data collected for this dissertation, I collaborated with the local research 

team. Since this dissertation focuses on the lexicon and phonology, the data that was 

newly collected from adult signers represent predominately lexical elicitation using 

picture stimuli (photographs taken in the field and some line drawings/cartoons) and 
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real objects. Two additional types of data were collected: expert knowledge, and a 

minimal pair memory game. Expert knowledge was elicited either through informal 

interviews of a mixed group of experts (possibly alongside picture prompts or objects) 

or through themed conversations where two experts were prompted with a topic. 

For example, we recorded a hearing priest who is a fluent signer together with a 

deaf relative, a hearing research assistant and myself to discuss religious vocabulary, 

videotaped two befriended deaf ladies whose profession at the time was weaving 

sarongs (traditional religious clothing) while discussing their work in their working 

environment, and documented a prompted conversation between two generations 

of deaf women, both of which are mothers, about child care, childhood diseases 

and their experiences of their respective weddings. The minimal pair memory game 

consisted of pairs of pictured objects that were thought to be minimal pairs and 

was played in groups of minimally three participants. In addition, I have collected 

free conversation particularly among older signers, a pilot of a Sentence Repetition 

Task aimed at measuring signing fluency with hearing and deaf participants related 

to the project in Chapter Six, as well as perception and acceptability data related to 

Chapter Five and Chapter Seven. Data of the minimal pair game and spontaneous 

data from older signers were archived but not analysed for this dissertation. Data 

from children participating in the studies for this dissertation stem from the regular 

recordings within the Kata Kolok Child Signing as well as experimental data from 

hearing and deaf local children in Chapter Seven.
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2.3.4 VITALITY & ENDANGERMENT

Kata Kolok has previously been rated as ‘definitely endangered’, based on a range 

of different criteria (Webster & Safar 2019). In the past ten years, however, there have 

been many changes in the community. In this section, I will briefly discuss how recent 

developments in some of these criteria may affect the language ecology: (i) decreasing 

number of deaf villagers, (ii) different community-level changes, (iii) decreased 

seclusion, and, iv) positive attitudes towards Kata Kolok (summarised in Figure 2-9). 

The number of deaf children growing up in the village has decreased. After 

a notable paucity of ten years, two deaf babies were born in 2014 and 2017. 

Natural fluctuations of this type are known from other communities (Kusters 2010). 

Nevertheless, both children are female, and due to Bengkala’s paternal lineage, it 

is unclear whether they will remain in the village throughout their childhood or settle 

in Bengkala. Indeed, both deaf children have grown up with a strong signing peer 

group of hearing children from other deaf families since their birth until early 2020 

when the COVID-19 pandemic caused financial hardship that led to the relocation 

of the children to their fathers’ family compounds in different villages. It is, at this 

point, unclear how this affects their language development and the future of those 

two deaf children. More deaf-deaf relationships have resulted in multiple hearing 

children, mostly due to the fact that one of the deaf spouses stems from outside 

Bengkala and therefore does not carrying Bengkala’s recessive deaf gene. More 

deaf children from the same deaf families are, at this point, unexpected and the few 

hearing families with deaf children have moved to other parts of Bali or even left 

the island. In short, we simply do not know whether the genetic transmission and 
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occurrence of deafness in the community as measured by Winata and colleagues 

(1995) are still representative today, and whether the number of deaf children will 

start to increase again or continue to decrease in the future. As a consequence, the 

implications for the number of new fluent hearing signers are unclear as well. 

Rapid demographic, economic, and social changes may affect both the 

internal balance of the community and the language ecology. First, the economic 

benefit from the thriving tourism seems to encourage a shift away from traditional 

economic models and towards tourism or employment in a new airport project 

in the North of Bali. Both of these aspects are also likely to bring along migrant 

labour. While deaf-oriented tourism increases language contact with other sign 

languages and may encourage code-switching to accommodate to visitors, work 

migrants are unlikely to acquire Kata Kolok because they will not be working with 

the deaf. Nevertheless, the global pandemic has put a hold to these developments 

with a rapid drop-off of tourism, leading to financial shortages among certain (deaf) 

villagers and demonstrating the fragility of the ecology. 

Another significant change is the increased mobility of villagers, which has led 

to intensified contact with the wider Indonesian deaf community and growing sign 

bilingualism. Crucially, this concerns exclusively the deaf, not the hearing signers. 

As pointed out by Nonaka (2012) for a signing community in Thailand, and by 

Lanesman and Meir (2012) for a minority of deaf Jewish Algerians in Israel, there is 

little motivation for hearing signers to learn a national sign language. Hearing signers 

may become the guardians of the local sign language as the linguistic repertoires 

of hearing and deaf villagers gradually diverge. With the current developments, a 
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similar scenario is at least possible for the case of Kata Kolok as well. 

Nevertheless, some factors act positively on Kata Kolok’s vitality. Firstly, 

villagers have always had positive attitudes towards Kata Kolok (Hinnant 2000; 

Marsaja 2008; de Vos 2012b). This is reflected in the diverse social, cultural, and 

linguistic adaptations the community has undergone since the first occurrence of 

deafness in the village (Marsaja 2008). Media attention facilitated the popularity of 

the deaf community across Indonesia, which might even enhance the prestige of 

Kata Kolok. Secondly, Kata Kolok has been relatively well documented in the past; 

the two sizeable corpora that were created in close collaboration with deaf and 

hearing community members document the language use among adult signers 

(Kata Kolok Corpus) and first language acquisition (Kata Kolok Child Signing 

Corpus). Thirdly, although Kata Kolok is not recognised by the government, it serves 

as language of instruction in the local primary school and soon in a hub for inclusive 

secondary education. In addition, the village administration has taken deliberate 

action to increase the number of hearing signers in the village: Kata Kolok classes 

are planned for Bengkala’s elementary school that does not include any deaf pupils. 

Both actions will increase the number of Kata Kolok signers, yet all of them are 

hearing or deaf second language learners. 



2.4 Linguistic structure: recap of recent studies  |  65 

decreasing birth 
of deaf children

Vitality of Kata Kolok

documentation

education

attitudes towards the 
local sign language KK

tourism

increasing contact 
with national sign 
language BISINDO

developments

mobilitymarriagetechnology economy infrastructurepopulation

media

Figure 2-9. Recent developments affecting the language vitality of Kata Kolok. Created using Apple 
software Keynote; sign language symbol by J. Vogel. Purple figures represent villagers, light shade mark 
hearing signers, dark shade deaf signers; arrows in dark orange represent predominately negative influ-
ences, light orange positive ones (in this context).

2.4 LINGUISTIC STRUCTURE: RECAP OF RECENT 

STUDIES 

With two sizeable corpora, Kata Kolok is one of the most extensively documented 

and studied micro-community sign languages. In the following section, I briefly 

summarise different aspects of the linguistic structure of Kata Kolok, focusing on 

recent studies. Note that the community is experiencing growing interest also from 

other disciplines, in particular anthropology (e.g., Breau 2020; Moriarty 2020).

One of the most well-known characteristics of Kata Kolok is the use of an 

absolute frame of reference (Levinson 2003; de Vos 2012b). In spoken Balinese, 
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speakers may use the cardinal directions West, East, South, or North to refer to 

locations for example on the body (Mead & Bateson 1942). Similarly, Kata Kolok 

signers deploy real world locations in their signing (de Vos 2012b). Specifically, 

pointing may be directed towards the actual or habitual location of the referent 

and specific signs may be anchored to the real location so that their form changes 

according to where the signer is located and what direction they are facing. For 

example, de Vos (2012b: 280ff) asked a participant to retell the story of an accident 

between a person on a motorbike and a dog twice, once facing West and once 

facing North (Figure 2-10). Notably, the signer modifies her signing of how the mo-

torbike and the dog were positioned and moved toward each other according to 

real world locations. 

Figure 2-10. Illustration of retelling an accident between a motorbike and a dog. Signer faces West in 
Recording 1 and North in Recording 2. Images adapted from de Vos (2012b: 273–274). [Reproduced with 
permission from Connie de Vos]

Related to the use of space are classifier predicates (Marsaja 2008: 172ff; 

Kimmelman et al. 2019). While Marsaja’s analysis remains on the level of showing that 

different types of classifiers commonly attested in other sign languages are used in 

Kata Kolok as well (namely size and shape classifiers, whole entity classifiers, handling 



2.4 Linguistic structure: recap of recent studies  |  67 

classifiers), Kimmelman and colleagues (2019) find that, like in NGT, German Sign 

Language and Russian Sign Language, Kata Kolok exhibits canonical mappings 

of classifier types and argument structure; whole-entity classifier predicates occur 

most commonly in intransitive contexts and handling classifier predicates are used 

only in transitive contexts. Thus, besides some language-specific differences, 

classifier systems show great crosslinguistic similarities. 

Negation has previously been described as typologically unique in Kata Kolok; 

Marsaja (2008) claims that signers exclusively rely on a manual negator to express 

negation. In a small sample of conversational study from three generations of 

signers, Lutzenberger (2017) finds that no single default negator becomes obvious; 

the manual negator NEG and the negative headshake are both used frequently. Most 

often, signers combine the two markers whereas a substantial portion of the data 

included either the manual negator only or the negative headshake only. While there 

is some indication that the negative headshake grammaticalizes among younger 

generations of signers, recent studies on negation in other sign languages revealed 

more variation in the results when using spontaneous data. For both NGT (Oomen 

& Pfau 2017) and for Australian Sign Language (Auslan; Johnston 2018), more 

variation than previously reported has been found. While this may indicate leaps 

in the established typology of sign language negation, it suggests that increased 

ecological validity of the data (i.e., naturalistic language data) co-occurs with higher 

degrees of variation. 

Putri (2019) investigates a novel aspect of Kata Kolok morphology, namely 

reduplication of movement. The data in Putri’s study stem from three deaf signers 
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but the method of data collection remains unclear. Putri finds five types of contexts 

in which reduplication is used: (i) phonological repetition of movement in lexical 

signs such as in TALK, (ii) aspectual repetition of movement such as in the signs DRINK 

or COUGH, (iii) plurality (in nouns), iv) intensification (in verbs), v) pace of repetition to 

distinguish temporal signs as in A-LONG-TIME-AGO versus GRADUALLY. More studies and 

more data in this domain are needed to extend this line of research. 

In the lexicon, Kata Kolok shows low lexicalisation in basic vocabulary such 

as colour terms and kinship signs (de Vos 2011; 2012b). Specifically, Kata Kolok 

signers rely on four conventionalised colour signs namely BLACK-1, WHITE-1, RED-1 and 

GRUE-1A (GREEN-BLUE). For other colours, signers tend to name prototypical objects, 

e.g., banana to refer to the colour yellow, or use a conventionalised searching 

behaviour followed by pointing to an object of the colour that is available in the 

environment, e.g., a yellow slogan on someone’s t-shirt (de Vos 2011). Kin relations 

are expressed with a similarly small paradigm. Kata Kolok signers use signs for 

GRANDPARENT, FATHER, MOTHER-1, and OFFSPRING-1. The signs GRANDPARENT and OFFPSRING 

may be combined with the sign for FEMALE or MALE to further specify the gender of 

the referent. In addition, a general sign, RELATIVE, is used to indicate some degree of 

relatedness between referents. The data collected in the Kata Kolok dataset within 

the lexical database Global Signbank (Crasborn et al. 2020) may suggest a few 

more specific terms for offspring; children may be referred to with different signs 

alongside their age, e.g., BABY-A for a newborn, BABY-C for an infant, or BABY-D for a 

toddler (see Figure 2-11). 
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Figure 2-11. Kata Kolok variants to refer to a small child: BABY-A, BABY-C, and BABY-D.

Further, the Kata Kolok lexicon has been reported to exhibit considerable 

polysemy (Putri et al. 2015; 2017; Putri 2018; Putri & Sutjaja 2019). Putri and colleagues 

(2015; 2019) conduct several qualitative analyses of the meaning of signs related to 

religious ceremonies that they elicited from a small sample of signers. They find variation 

in the lexicon as well examples of polysemy and evidence of homonyms across their 

sample. For example, according to Putri (2015: 44), two variants are used to express 

the cultural tradition of ngaben (cremation ceremony), one related to fire and one with 

the hands next to the head; signs for ‘must/have to’, ‘should’ and ‘remember’ appear 

as homophones (THINK); the polysemous sign NOT-YET is used to express both ‘not-yet’ 

and ‘later’. The precise pressures driving these ambiguities remain at this point unclear. 

Among other aspects of Kata Kolok grammar that remain undiscussed in 

this dissertation, Marsaja (2008) provides an initial investigation of basic building 

blocks, i.e., sublexical components, of Kata Kolok signs. Marsaja’s (2008: 125–157) 

analysis centres around the four parameters ‘handshape’, ‘location’, ‘movement’ 

and ‘orientation’. The analysis is based on 1,171 sign utterances collected from 

semi-spontaneous signing, elicited as prompted by cameos or topic-guided 

narratives. It remains not entirely clear which signers contributed the data. 
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Marsaja (2008) identifies 28 distinct handshape primes and classifies them 

“according to the roles they play in the phonological system” (Marsaja 2008: 131) as 

basic, regular and restricted. More specifically, Marsaja opts to combine formational 

properties (ease of articulation), frequency in the lexicon, and ease of perception 

(perceptual distinctiveness) to determine the status of handshapes in his study. 

Based on these criteria, six handshapes (B, 5, curved B, curved 5, A and G) are 

classified as basic, sixteen handshapes (loose fist, tight fist, thumb hand, X, U, V, 

curved V, W, 4, I, L, pinched hand, Bo/F, O, bC, C) as regular, and six handshapes 

(bunched hand, Y, T, R, E, extended middle finger) as restricted. Note that in addition 

to these handshapes, Marsaja identifies a few handshapes as “derivatives” of basic 

handshapes (e.g., bent B), and therefore excludes them from his study. 

Kata Kolok signs include 28 location primes that are predominately on the body 

(Marsaja 2008). Location primes are characterised by an extended signing space and 

uncommon locations. Specifically, Kata Kolok signs are produced in locations ranging 

from the above the head, e.g., RAIN, to the hip, e.g., INJECTION, and to both sides of 

the torso, e.g., JANGER-KOLOK. Sign languages used in the Global North primarily use 

locations in the rectangle between forehead and chest at shoulder width (Battison 

1978; Klima & Bellugi 1979). Moreover, some of the locations attested in Kata Kolok 

signs are claimed to be rare in macro-community sign languages. Specifically, Marsaja 

(2008: 141) claims that locations such as the hip, the tongue, the nail and the teeth 

are unique to Kata Kolok (and other village sign languages). In Kata Kolok, the sign 

SALT-1 is produced at the protruded tongue, the sign WHITE-1 at the exposed front teeth 

and the sign GARLIC-1 on the thumb nail (Marsaja 2008: 143–144). 
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Orientation primes describe the palm of the hand and the orientation of the 

fingers and/or the thumb may become relevant in some Kata Kolok signs such 

as COW and GUN (Marsaja 2008: 148). He reports six palm orientations that are 

commonly attested in other sign languages as well: palm up, palm down, palm in, 

palm out, palm contralateral, and palm ipsilateral.

Twenty-nine movement primes, describing the direction and/or the path of 

movement, are classified into four types: path movement, path movement with 

internal movement, internal movement, and a mixed category (Marsaja 2008). 

While internal hand movement includes changes in handshape and orientation 

such as opening and closing or flexions of the wrist, path movement describes 

a displacement of the hand between two locations. The miscellaneous category 

includes different types of contact, such as repeated or stationary touch. 

Lastly, Marsaja (2008) stresses the fundamental role of nonmanuals in Kata 

Kolok phonology. He identifies four types: facial expressions, body posture, oral 

noise or mouthing, and other parts of the body. While facial expressions can function 

as independent signs, i.e., as a distinctive or obligatory element of a sign (Marsaja 

2008: 153ff), body posture is often used affectively or as grammatical marker 

(Marsaja 2008: 156f.). Although Kata Kolok does not use mouthing, mouth actions 

appear frequently but details about frequency, distribution, and optionality remains 

to be explored (Marsaja 2008: 157). 

To summarise this section, I have presented an overview of recent research 

on the structure and grammar of Kata Kolok. While Marsaja (2008) presents the 

publication with the largest breadth of topics, other research has contributed more 
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in-depth studies of focused areas such as morphosyntax, morphology, the lexicon 

and phonology. 

2.5 FIELDWORK

Fieldwork is an essential means of data building in linguistics, especially in language 

documentation. This dissertation is heavily based on fieldwork. Throughout my 

PhD, I aimed to conduct fieldwork in a respectful manner. In the following section, 

I reflect on and position myself in the context of my research, explain details about 

the community involvement, and the procedure for obtaining informed consent in 

this dissertation project. 

2.5.1 CRITICAL REFLECTION

In this section, I take the opportunity to position myself in the context of my research. 

I am a white hearing woman who started acquiring her first sign language (German 

Sign Language, DGS) at the age of 19 at University of Hamburg. Driven by curiosity, 

I have engaged actively in the deaf community in Hamburg, made deaf friends, and 

quickly improved my signing skills. Then, I pursued several study or work occasions 

abroad, learning different sign languages and getting to know and befriending 

different deaf communities and researchers from different countries.

I was first introduced to the Kata Kolok community during an internship 

with Connie de Vos. Accompanying her on a fieldtrip to Bengkala in 2014, I was 

immediately welcomed with open arms. Everyone was eager to include me in 

activities, village traditions, religious ceremonies and clan festivities. I enthusiastically 
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participated in many events and preparations – to the joy and amusement of the 

entire village – which created strong personal bonds between me and the villagers. 

Quickly, hearing and deaf villagers would guide me naturally through the appropriate 

behaviour, e.g., during a ceremony ritual, and, under laughter, integrated me in their 

preparations. The introduction to the community through Connie certainly helped 

me to gain the villager’s trust and open-heartedness quickly and paved the way for 

all subsequent fieldtrips I undertook independently. At the same time, it meant that 

I was at times met with expectations that I had yet to fulfil – or demonstrate that 

different people may handle things differently. Eventually, the villagers never missed 

a chance to point out to me similarities and differences in our behaviour or paint out 

my future to me, at times as a mirror-image of Connie’s path. 

Although having been introduced to the community through Connie has 

softened my path, I believe that my dedication to learning the villagers’ languages and 

my willingness to build lasting friendships has considerably contributed to making 

my fieldwork a success on both sides. Developing and improving communication 

skills has always been one of my main goals during the fieldtrips. With the help 

from deaf and hearing villagers, I quickly picked up Kata Kolok to the degree of 

being able to participate in narratives and jokes and I received compliments from 

both hearing and deaf signers. I did my best to also acquire basics in Balinese and 

Bahasa Indonesia to be able to do small talk with hearing villagers with lower or 

without signing fluency. These efforts to share the villagers’ languages were always 

highly appreciated – despite the limited success in Balinese and Bahasa Indonesia – 

and helped us to build lasting positive relationships. I am grateful that this path was 
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patterned with curiosity and joyful experiences on both sides. 

My status as a hearing person appeared to be of less importance to the deaf 

people than to the hearing villagers but was never a major topic of discussion. 

For the deaf villagers, all that counts is my fluency in Kata Kolok. Often, they even 

bragged with how well I sign and find joy in telling visitors that I belong to them. 

Hearing villagers may at times be confused about whether or not I am deaf or 

hearing due to the fact that I mostly sign, and are delighted and encouraged when 

they find out that I also speak – which they immediately and joyfully follow up on by 

making me attempt some words in Balinese or Bahasa Indonesia. 

I have worked together very closely with three research assistants since my 

first fieldtrip in 2014. Both professionally and personally, I Ketut Kanta, Ni Made Dadi 

Astini and Ni Made Sumarni have become dear friends and in many ways crucial 

to my fieldwork and my research in general. Beyond the interpersonal connection 

established with all three of them in their own ways, we have always enjoyed the 

exchange of knowledge and skills both ways. This may be through discussions about 

what signs are used by which signers and the meaning of different child productions 

that I failed to identify and interpret, through increasingly gaining computer literacy and 

being in charge of managing data collection, or discussion of cultural differences. In 

short, the team of research assistants have been one of the most important things of, 

about, during, and after fieldwork, both professionally and personally. 

Throughout all the fieldtrips I conducted independently, I have resided in the 

village. While I spent the first stay in the family compound of our deaf research 

assistant Ni Made Dadi Astini, I lived within the family compound of our hearing 
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research assistant I Ketut Kanta for all three stays during my PhD. There are several 

reasons for this decision: first, living in the village allows to be integrated in daily life 

and easily accessible; second, I aimed not to disrupt the social balance between 

deaf villagers by choosing one family over another. Given that I was planning on 

spending the majority of my time in the village with deaf community members, 

staying with a hearing family without any deaf family member in the village was a 

chance to engage with and pay my respect to hearing villagers beyond the deaf 

families and to gain different insights; third, Connie de Vos as well as John Hinnant, 

another researcher, had stayed in this family compound at a previous occasion 

and the room was not currently used. With the decision to stay in a hearing family 

compound with low(er) signing skills, I agreed to being exposed yet available to the 

village community 24/7, i.e., my doing or not-doing was being surveyed, observed 

and discussed at all times. Nevertheless, it also meant inclusion and belonging; I 

was part of the family compound and thus did what they did (e.g., for ceremonies), 

was involved in duties and became part of their family. 

Last but not least, I am a white foreigner. While adults are fairly familiar with 

white people by now, this fact persisted to be discussed extensively with – and 

probably without – me. This was expressed in the comparison and judgment of skin 

tone, medical explanations of my vegetarianism, or the examination and classification 

of pimples, scratches and mosquito bites – much of it is attributed to my whiteness. 

However, these conversations have always occurred on a very familiar, physical level 

and I am convinced that my engagement in every aspect of life, e.g., helping to mind 

children, do dishes and washing, assist to prepare offerings or cook my own meals, 
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was so well received because it diminished some presupposed differences.

Although I would like to think that I am treated as an equal, the foreigner-mark 

occurs most strikingly during visits of important people, e.g., the boss of the 

oil company Pertamina, or other foreigners, and with children. In the strongly 

hierarchical traditions of Balinese culture, guests have a high rank and thus, may 

serve themselves to food first. During important events, I was often expected to 

serve myself with the visitors instead of with the locals. Children, on the other hand, 

made the foreigner-effect even more explicit; I experienced reactions ranging from 

fear to curiosity and joy. Luckily, persistence and patience as well as a great amount 

of soap bubbles helped to build up trust and confidence that I was trustworthy. 

To sum up, the young and old villagers and I have created and curated wonderful 

and strong relationships that cause a feeling of belonging (for me) despite the fact that 

I am and always will be the white foreigner who walks everywhere, signs but does not 

speak much and waves every time when someone calls out her name. 

2.5.2 COMMUNITY INVOLVEMENT

This research has been conducted with the utter respect and devotion to the 

community of deaf and hearing villagers of Bengkala. I have always aimed to involve 

community members in as many stages of my research as possible and connect 

with the deaf and hearing villagers on a personal level. 

Both on a personal and an academic level, I tried to balance attention and 

personal connections with individual villagers. For this reason, I decided to stay in 

the village during all my field visits and established personal bonds with hearing 
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and deaf community members individually as well as on a group-level. The different 

projects included in this dissertation allowed me to expand the personal connections 

to a wider range of villagers and especially the ones who are hearing. For the data 

collected for Chapter Three and Chapter Four, I worked together with hearing 

research assistants and hearing signers and for the project in Chapter Seven, I 

got the chance to network more with non-signing villagers, that is parents of the 

non-signing children who participated in the study. Since both, deaf and hearing 

individuals have expressed their appreciation of spending time together, particularly 

in their respective homes, I have made sure to pay visits and distribute time with 

individual families in a balanced way. During the periods that I was not in the field, I 

stayed in touch with many villagers using video chats and pictures as managed by 

the research assistants. The regular visits over the past five years allowed to create 

and strengthen personal relationships with large parts of the village community. 

For data collection, the focus on the diversity of the lexicon (Part I) allowed me 

to involve a great number of deaf (and hearing) people in the project as informants. 

Although the main focus remained on deaf signers for most projects, except Chapter 

Three and Chapter Seven, balanced and justified sampling of deaf signers always 

had high priority. Since inviting all deaf people for all projects is not feasible, I made 

sure to discuss with my research assistants to invite a subset of deaf members 

from the same generation who live in the same household, and to do this across all 

households for which this applies. The involvement of hearing people as informants 

in this dissertation is most evident in Chapter Three and Chapter Seven. Luckily, 

we were also able to engage two young hearing villagers as part-time research 
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assistants for those projects. In short, I tried to distribute time and attention spent 

with particular individuals beyond our research assistants equally in order to pay my 

respect to them and to be a friend. 

Since my first fieldtrip in 2014, I have worked in close collaboration with three 

research assistants. I Ketut Kanta is a fluent signer in his 60s who is hearing and 

has been working with and as an advocate for the deaf community members for a 

long time. He also worked as main research assistant during previous projects with 

Connie de Vos and Ulrike Zeshan. My communication with I Ketut Kanta is mostly 

in English and Kata Kolok. Ni Made Dadi Astini, a deaf native Kata Kolok signer in 

her 20s, has been involved in projects of Connie de Vos in previous years and was 

my first field-site buddy of a similar age to myself. At the time of my PhD, Ni Made 

Dadi Astini was working in Denpasar which restricted her availability to join me for 

research related tasks to some extent. Nevertheless, upon her return to the village, 

we recruited and employed her as a teacher at the local deaf unit. Ni Made Sumarni, 

also a deaf native Kata Kolok signer in her late teens, has joined the team of research 

assistants with the beginning of my PhD project. I trained her in data collection and 

transcription and she has worked with me intensively throughout my PhD project for 

data collection, data processing, data transcription and cross-checking obtained 

data. Both Ni Made Dadi Astini and Ni Made Sumarni are responsible for collection 

data within the Kata Kolok Child Signing Corpus. I communicate with both of them 

in Kata Kolok. Over the course of my PhD, we have transferred a large range of 

skills and successfully collected a range of different data together: spontaneous 

conversation, longitudinal child data, lexical elicitation with picture prompts and real 
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objects, experimental paradigm with children. 

Last but not least, I was able to make a small contribution to the empowerment 

of the community through participating in festivities and ceremonies, attending 

important meetings, supporting the local village government and the educational 

infrastructure in the village. In this vein, I have delivered multiple small-scale 

workshops on sign language, language contact, and Kata Kolok to employees of 

the village head office and the second primary school in the village that does not 

have any deaf pupils. Moreover, I was able to successfully lobby for our research 

assistant Ni Made Dadi Astini to join the local deaf unit as a deaf teacher at the end 

of my last fieldtrip in late 2019. Since then, she has been flourishing in teaching the 

deaf students in her native language and growing into her new role. 

2.5.3 INFORMED CONSENT

For all studies, informed consent was obtained. Consent forms were translated into 

Bahasa Indonesia and contained information about the specific project, information 

about storage and usage of data as well as conditions of publishing the data. 

Signatures were done through writing or thumb print according to the participants’ 

preferences. Each participant was reminded that they may revert their consent at 

any time and received a copy of the consent form. The procedure of obtaining 

informed consent was repeated each fieldtrip and videotaped in case of (illiterate) 

deaf participants. Informed consent was obtained either right before the data 

session (e.g., in the case of deaf participants who are familiar with the procedure) 

or several days in advance (e.g., for parents of child participant of Chapter Seven). 
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In all cases, data collection was preceded by a visit at the participants’ home. 

Following the procedure introduced by Connie de Vos, adult participants and 

parents of participating children were compensated monetarily for their participation 

in this research project with the equivalent of a day’s salary. Child participants of 

the longitudinal data collection within the Kata Kolok Child Signing Corpus were 

compensated with a symbolic monetary gift on their birthday and child participants 

of the experiment in Chapter Seven received a small toy.

Deaf adult participants were fairly familiar with the form and the procedure 

from previous research activities with Connie de Vos. Nevertheless, we discussed 

and explained how this research may differ from previous research while filling the 

consent form. All discussions with deaf participants were held in Kata Kolok, mostly 

in company of Ni Made Sumarni and at times also I Ketut Kanta. 

Hearing adult participants received the written consent form in Bahasa 

Indonesia. Due to the various degrees of literacy skills especially across older 

participants, our team included two young villagers (Putu Someli Pardani and 

Kadek Anggri Subagia) with command of English who triangulated between written 

Indonesian, Balinese and English in case of questions or clarifications. 

For children participating in Kata Kolok Child Signing Corpus, informed 

consent was obtained from the parents through a visit to the family’s house where I 

explained the aim and conditions of the long-term recordings in Kata Kolok. In most 

cases, I Ketut Kanta and the deaf research assistant who was going to conduct the 

recordings were present during this session as well. For longitudinal recordings, the 

deaf research assistant who made the recordings was a relative of the focus child.
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For children participating in the experiment of Chapter Seven, we followed 

two different protocols depending on whether or not the child already participated 

in data collection for the Kata Kolok Child Signing Corpus. For children who already 

take part in Kata Kolok Child Signing Corpus, we followed the same procedure as 

with deaf adult participants. Other participants were identified using the medical 

record for matching birth dates. The selected families were then visited by myself 

and I Ketut Kanta to explain and demonstrate the task and ask for permission of 

the parents for their child to participate. In case parents agreed to participate, they 

received a consent form in Bahasa Indonesia and filled it while we were still present 

in order to answer all potential questions. 

2.6 CONCLUDING REMARKS

Kata Kolok may be one of the most well-studied micro-community sign languages to 

date. The longstanding history of research on different aspects of Kata Kolok grammar 

make this language an excellent candidate for further typological studies, for example, 

an in-depth study of phonology and its acquisition as provided in this dissertation. 

Micro-community sign languages exist in a fragile language ecology and rapid 

changes in the language environment may have great impact on the vitality and 

persistence of the language (Nonaka 2012; 2014; Mudd, de Vos & Boer 2020). 

While I have suggested that recent changes and developments are likely to redefine 

the community of Kata Kolok signers, including a growing satellite community of 

signers and increasing sign bilingualism among deaf villagers, the long-term effect 

of these changes are yet to be seen. Up until today, Kata Kolok remains in use 
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on a daily basis among deaf and hearing villagers and continued interest from 

different academic disciplines ensure documentation of the cultural heritage of the 

community. 
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3 THE EFFECT OF SOCIOLINGUISTIC FACTORS 

ON VARIATION IN THE KATA KOLOK LEXICON

ABSTRACT

Sign languages can be categorised as shared sign languages or deaf community 

sign languages, depending on the context in which they emerge. It has been 

suggested that shared sign languages exhibit more variation in the expression of 

everyday concepts than deaf community sign languages (Meir et al. 2012). For deaf 

community sign languages, it has been shown that various sociolinguistic factors 

condition this variation. This study presents one of the first in-depth investigations of 

how sociolinguistic factors (deaf status, age, clan, gender and having a deaf family 

member) affect lexical variation in a shared sign language, using a picture description 

task in Kata Kolok. To study lexical variation in Kata Kolok, two methodologies are 

devised: the identification of signs by underlying iconic motivation and mapping, and 

a way to compare individual repertoires of signs by calculating the lexical distances 

between participants. Alongside presenting novel methodologies to study this type 

of sign language, we present preliminary evidence of sociolinguistic factors that may 

influence variation in the Kata Kolok lexicon.

KEYWORDS 

Kata Kolok; lexical variation; shared sign language; sign language; sociolinguistics
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The majority of research into variation has focused on the linguistic properties 

and sociolinguistic features of deaf community sign languages, in which linguistic 

variation is often the result of schooling practices (Meir et al. 2010). In the United 

States, research has focused on black and white American Sign Language (ASL), 

which are varieties of ASL that have emerged due to race-based school segregation 

(McCaskill et al. 2011). In Dublin, gender-based school segregation led to a gendered 

Irish Sign Language lexicon, to the point of obscured communication between 

women and men (LeMaster 2006). In addition, age has been shown to condition 

variation in several sign languages, including ASL (Lucas et al. 2001), Australian 

Sign Language (Auslan) (Schembri et al. 2009) and British Sign Language (BSL) 

(Stamp et al. 2014). In BSL, younger signers were found to use fewer standard 

lexical variants (see Section 3.1.1, for an explanation of standard variant selection) in 

their region than older signers, suggesting that leveling (i.e., a reduction of variation) 

may be occurring, possibly due to the closure of deaf schools (Stamp et al. 2014). In 

ASL (Lucas et al. 2001), New Zealand Sign Language (NZSL) and Auslan (Schembri 

et al. 2009), region has been shown to influence sign variation. Furthermore, in a 

study of Indonesia’s deaf community sign language, BISINDO, Palfreyman (2019) 

finds variables in the grammatical domains of completion and negation that are 

influenced by region, age and gender. In Japanese Sign Language, language 

variation is found in (i) cardinal numbers where for some numbers formal variation 

appears to be predicted by age and/or region, and (ii) kinship where younger 

signers tend to omit a consanguineal marker that older signers used to indicate 

blood relations (Sagara 2016). Finally, Sagara and Palfreyman (2020) compare the 
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may be characteristic of these two types of sign languages. In a lexical elicitation 

study with five signers, Washabaugh (1986) found that 70% of everyday concepts 

have more than two variants, providing preliminary evidence that PISL is not highly 

conventionalised. Washabaugh (1986) conducted the same study with five ASL 

users and found that a minority of concepts elicited more than two variants (28.6%). 

Hence, there exists some evidence that shared sign languages may exhibit more 

lexical variation and less conventionalisation than deaf community sign languages. 

As stated, there are significant differences between sign languages within each 

category; in comparing the two mentioned shared sign languages, one distinguishing 

factor is the social structure of the communities, namely the density of signers: 

for the PISL community is sparser than the ABSL community. Lexical variation in 

PISL and ABSL provide preliminary evidence of heightened variation in shared sign 

languages, but this finding should be interpreted with caution considering the small 

sample sizes in these studies and the considerable demographic variability in the 

category of shared sign languages.

Why might shared sign languages exhibit more variation than deaf community 

sign languages? The noted relationship between linguistic properties and community 

size is not new, with researchers positing that smaller communities tolerate more 

linguistic variation than large communities (e.g., Wray & Grace 2007; Trudgill 2015). 

Specifically for shared signing communities, Meir et al. (2012) consider the shared 

social and psychological information, or common ground, to alleviate the pressure 

for linguistic convergence. Meanwhile, for deaf community sign languages, it is 

beneficial for the language to exhibit a high degree of conventionalisation because of 
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sublexical parameter comparison, in which contrastive features such as ‘location’ 

and ‘movement’ are recorded as identical, similar or different to the features of 

other signs (e.g., D. McKee & Kennedy 2000). Hence, the majority of previous 

research has focused on identifying phonological differences within the lexicon. An 

early study using this approach investigated lexical variation in five signers and four 

dictionaries from different areas to confirm that Mexican Sign Language is a single 

language (Bickford 1991).

Later studies compared the recorded phonological features to an identified 

standard variant using multiple logistic regression analysis. For instance, in a study 

of lexical variation in BSL, Stamp et al. (2014) determine a standard variant for each 

region using two sources: (i) variants from BSL teaching resources and variants 

chosen in an earlier BSL study (Woll et al. 1990), and (ii) variants produced by elderly 

signers that were confirmed to be the standard variant by a local deaf community 

fieldworker in each region. Subsequently, the lexical variant used by each participant 

in a given region is compared to the lexical variant deemed as the standard variant 

for that region. The comparison between the produced variant and the standard 

variant is coded as binary across all participants, recording if the produced variant 

is the same as or different from the standard variant.

This type of analysis is not well suited to study lexical variation in shared sign 

languages for several reasons. First, sublexical parameter comparison requires the 

identification of phonological parameters in a sign language. To date, there have not 

been many in-depth studies of the phonology of shared sign languages. There has 

been a study of the phonology of ABSL, in which authors claim that it lacks minimal 
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Figure 3-2. Deaf people across the village clans (Figure from de Vos 2012b: 27). [Reproduced with 
permission from Connie de Vos]

Besides clan membership, family compounds play an important role in 

determining social interactions. Kin of several generations live together in groups 

of houses creating a courtyard. These are often used for socializing and communal 

work, such as preparations of offerings for religious ceremonies.

The emergence of Kata Kolok dates back at least six generations (Winata et 

al. 1995; de Vos 2012b). Kata Kolok is used in all contexts of daily life among the 

deaf as well as by a large proportion of hearing signers (de Vos 2012b). Based on a 

village-wide survey, Marsaja (2008: 96–100) establishes that at least 57% of the village 

community has signing skills in Kata Kolok. Among the hearing signers, most are of 





3.1 Introduction  |  99 

BISINDO reports that many colour terms are conventionalised, detailing 11 colour 

terms which exhibit varying degrees of lexical and phonological variation (Palfreyman 

2016a). Clearly, Kata Kolok has not simply adopted the linguistic structures of 

the surrounding and preexisting environment. Rather, Kata Kolok signers have 

developed their own system with various degrees of conventionalisation without 

major external influences.

Kinship terminology in Kata Kolok is more restricted in number of terms and 

more general in its application of the terms than in Balinese (de Vos 2012b). A 

corpus investigation was used to identify the four lineal kinship terms grandparent, 

mother, father, and offspring. To specify and hence to disambiguate the referent, 

grandparent or offspring can be followed by the signs male or female. Non-lineal 

relatives are referred to by the sign SAME. With four kinship terms, Kata Kolok does 

not only have fewer lexicalised terms than spoken Balinese but also is located at the 

lower end of the size of kinship term inventory spectrum across different languages 

(de Vos 2012b). Once again, this shows the independent development of structure 

in Kata Kolok. Limited colour and kinship terminology have been observed in other 

sign languages emerging in enclaves with high congenital deafness as well, for 

example in PISL (Woodward 1989), Ban Khor Sign Language in Thailand (Nonaka 

2004), and Adamorobe Sign Language in Ghana (Nyst 2007), and may well be a 

characteristic of shared sign languages.
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individuals in a deaf family and individuals that are not in a deaf family, but we 

were not strict about having matched group sizes. Following research from Marsaja 

(2008) on the Kata Kolok community and claims about how social structure affects 

variation, we investigate if the women exhibit more in-group variation than the men, 

as the latter have input from more sources in their involvement in public activities, 

more possibilities to interact with outsiders, and so forth (Marsaja 2008). Because 

family members of deaf people have frequent exposure to Kata Kolok from their deaf 

family members, it is probable that the sign variants used by individuals in a deaf 

family are more aligned than with individuals not in a deaf family. The demographic 

characteristics of participants analysed in this study are summarised in Table 3-1.

Table 3-1. Participant demographic information.

 total clan clan gender deaf 
family 

Age  1 2 3 4 5 6 7 8 9 10 yes no F M yes no 

young 13 5 1 1 3 0 1 1 1 0 0 5 8 5 8 8 5 

middle-aged 20 4 2 2 4 0 1 4 3 0 0 10 10 11 9 16 4 

older 13 3 3 1 1 0 2 1 2 0 1 5 8 5 8 8 5 

total 46 12 5 4 8 0 4 6 6 0 1 20 26 21 25 32 14 

 

3.2.2 DATA COLLECTION

Four research assistants worked with Lutzenberger to recruit participants in the 

community, two of whom have been working with researchers on studying Kata Kolok 

prior to this project and two were recruited for the first time. First, a fluent hearing 

Kata Kolok signer in his 60s who is a teacher at the local primary school including 

the deaf unit and often functions as spokesperson of the deaf, helped in identifying 
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form. With the help of a research assistant, hearing participants then proceeded to 

provide sociolinguistic information about themselves (see Appendix 3-A). For deaf 

participants, the sociolinguistic information was completed from (i) Lutzenberger’s 

knowledge from observations and informal conversations during field trips, and (ii) 

the older research assistant’s knowledge of the community. Part of the sociolinguistic 

information consisted of describing one’s interactions with deaf individuals (see 

Appendix 3-A, question H2), which is used for the social network analysis. From 

there, participants were shown an example of what they would be asked to do in 

the picture description task. Participants were instructed to look at the picture on 

the laptop and sign what is in the picture. During the task, the research assistant 

controlled the laptop, and asked participants what point for each stimulus. Other 

than this, no explicit instructions were given.

This study contains three components: a picture description task of the lexicon, 

a sentence repetition task and gathering additional sociolinguistic information about 

Kata Kolok signers. The sessions followed a slightly different protocol for deaf and 

hearing participants. For deaf participants, the elicitation task was embedded in 

a larger set of lexical elicitation tasks using pictures and real objects, which was 

part of a separate study (see Chapters Four and Five). The sentence repetition 

task was completed last by most deaf participants. No interview was conducted to 

determine their signing fluency as all deaf people are considered to be highly skilled 

and native signers (also following the classification in Marsaja 2008). For hearing 

participants, all sessions consisted of three parts: a short sociolinguistic interview, 

the elicitation task, and a sentence repetition task. Each session started with a short 
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Though de Vos (2011) does not report that yellow is lexicalised, we were interested 

to follow up on this result as there were clear strategies for yellow mentioned in de Vos 

(2011), such as naming an object that is typically yellow (e.g., banana or turmeric) or 

pointing to a nearby yellow object. In addition, the previous study was conducted in 

2011 so it is possible that by now a lexical sign for yellow has emerged.

Stimuli in our study consisted of either pictures taken by Lutzenberger in the field 

or pictures found online. It is important to note that in this task stimuli are constrained 

by what can be visually represented, and hence no abstract concepts or grammatical 

signs are elicited. Pictures to elicit signs were shown to participants using a slideshow 

on a Macbook Pro laptop. For all participants, the stimuli were presented in the same 

(random) order, as there is no expectation that the order of the stimuli will influence 

sign variation. Our stimulus selection was guided by insights into variation from de 

Vos and Lutzenberger’s knowledge of variation in Kata Kolok and from ongoing work 

documenting Kata Kolok in the lexical database Signbank (Lutzenberger 2020). 

Stimuli were selected for their expected number of variants, ranging from few or no 

variants (e.g., dog) to large numbers of variants (e.g., dragonfruit).

3.2.3 DATA TRANSCRIPTION

The data of the elicitation task were annotated using the multimodal annotation 

software ELAN (Crasborn & Sloetjes 2008). The growing Kata Kolok dataset in 

Global Signbank was used as a reference for the sake of ease of transcription and 

consistency. ELAN allows for annotation in tiers. We had the following tiers: an item 

tier for the stimulus being described, a right hand tier, a left hand tier, a nonmanual 
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