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This paper reports on a study of sociolinguistic variation in lexical numerals in New Zealand Sign 

Language (NZSL). The aim was to determine how social factors of age, region and gender 

condition signers’ choice of variants for numerals 1 to 20. The numeral study was conducted as a 

pilot for the larger ‘Sociolinguistic Variation in NZSL’ project,1 a quantitative investigation (in 

progress) of the correlation between variable linguistic structures and social characteristics of Deaf 

NZSL users. The larger project is modelled closely on the methodology of two preceding studies of 

sociolinguistic variation in ASL (Lucas, Bayley & Valli 2001) and in Auslan (Schembri & Johnston 

2004), with the aim of enabling cross-linguistic comparison that will potentially illuminate whether 

similar factors and processes condition variation across signed (and spoken) languages. 

Numeral signs were selected for a pilot study, as they are anecdotally known to be a variable 

part of the NZSL lexicon. The importation of Auslan number signs via Australasian Signed English 

from 1979, and indeed the general increase in signing from this date, allowed us to hypothesise that 

age would be a clear predictor of variation in numeral usage. The study of numeral signs also 

allowed us to pilot the methodology for analysis of lexical variation in the larger project using non-

sensitive and easily obtainable data. Findings of the numeral study may have applied relevance to 

teachers and interpreters of NZSL who frequently make choices between available variants.  

Relatively few empirical studies have noted lexical variation in the number systems of signed 

languages. Some researchers have investigated psycholinguistic aspects of number use, such as 

Fuentes and Tolchinsky’s (2004) study of Deaf children’s accuracy in transcoding written numbers 

into Catalan Sign Language (LSC), in the hope this would provide further insight into the structure 

of LSC.  Their study included a preliminary description of the LSC number system based on data 

collected from three members of the Deaf community who were also teachers, LSC course content, 

                                                 
1 http://www.vuw.ac.nz/lals/research/deafstudies/DSRU site/NZSL variation/variation project.aspx 

Sign Languages: spinning and unraveling the past, present and future. TISLR9, forty five papers and three posters from the
9th. Theoretical Issues in Sign Language Research Conference, Florianopolis, Brazil, December 2006. (2008) R. M. de
Quadros (ed.). Editora Arara Azul. Petrópolis/RJ. Brazil. http://www.editora-arara-azul.com.br/EstudosSurdos.php. 
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and observations at a Deaf association (2004:95). The authors acknowledge that such a small 

dataset does not account for variation in areas where LSC is used outside of Barcelona, and could 

even represent more academic variants, because their informants were teachers: “…we might have 

obtained somewhat different results from a larger quantity of occasional observations or by an 

augmentation of the number of different informants” (2004:114).   

An experimental study by Leybaert and Van Cutsem (2002) compared knowledge of number 

sequence (abstract counting, object counting and creation of number sets) in young deaf and hearing 

children in Belgium, in order to investigate the effects of language modality and linguistic structure 

on development of number skills.  The study notes that Belgian French Sign Language has a base 

five structure: between 1-5, the number of extended fingers literally represents numerosity, while 

signs for numbers 6-9, represent the visible number of digits plus 5 (also true in NZSL). 

Accordingly, Leybaert and Van Cutsem comment that BFSL numbers are intrinsically less arbitrary 

and more morphologically structured than spoken French numbers, but there is no mention of 

variant forms within the number lexicon.  

Examining ASL numerals as evidence of historical creolisation processes, Fischer (1996) 

argues that they are a hybrid of old American and LSF number signs, which in turn derive from the 

number gestures used in the hearing cultures of their respective countries. She proposes that 

historically, ASL relexified LSF numbers to incorporate American gestures (for numbers 1-5), 

except for 3, which retains the French gesture, borrowed via LSF. Fischer describes sub-lexical 

variants in the morphology of some number forms (eg, the movement of ‘teen’ numbers in ASL), 

but does not observe any other lexical variants for numerals within ASL or LSF.   

In comparison to older and more documented languages such as ASL or LSF, the 

contemporary numeral lexicon in NZSL appears relatively unstable, with several variants for a 

single number co-existing in common usage.  Our quantitatively designed study aims to explain 

patterns in that variation, which may in turn contribute to understanding the origin of numeral signs 

in NZSL and processes of lexical change more generally in the NZSL community.  

 

1. The NZSL community 

With a national population of approximately four million, the (Deaf) NZSL community is estimated 

to be between 4,500 and 7,700 (Dugdale, 2000; Statistics New Zealand, 2001). There are two large 

Deaf communities with thriving Deaf clubs in Auckland and Christchurch, and sizeable Deaf 

communities in Palmerston North, Wellington (in the central region), and Hawkes Bay (in the East).  
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From 1880 - 1942, there was one school for the deaf in Christchurch (in the South Island) 

which all deaf children were required to attend. Two schools were later established in the North 

Island – one in Auckland in 1942 and a Catholic school in Wellington in1944.  All schools were co-

ed, and enrolled both Maori (indigenous) and Pakeha (white) children. Deaf education in NZ used 

strictly oralist methods until 1979, when Total Communication (TC) was introduced. The manual 

component of TC was Australasian Signed English, a sign system based largely on native sign 

vocabulary from the state of Victoria in Australia, supplemented by contrived signs (Collins-

Ahlgren, 1986).  A proportion of the Auslan vocabulary overlapped with signs already in use in NZ, 

but many traditional NZ signs were supplanted the new TC lexicon (including whole sets of signs 

such as colours, numbers, days of the week, kinship terms).  An Auslan vocabulary base was 

adopted for use in education because it was widely believed at the time that there was no adequately 

‘systematic’ sign language in use by the NZ Deaf community, as a result of their oralist educational 

history.  This was an inaccurate perception, but a scholarly linguistic description of NZSL was not 

available until the late1980s (Collins-Ahlgren, 1989). Although its status has risen greatly since 

then, (including recognition as an official language in 2006), NZSL is still relatively under-

described, particularly in sociolinguistic terms.  

NZSL is historically part of the British Sign Language family, and has been empirically 

shown to be closely related to contemporary Auslan and BSL (Johnston 2000; McKee and Kennedy 

2000), languages from which signs continue to be freely borrowed.  NZSL can be described as a 

young language in a small community that has no established tradition of Deaf teachers or use of 

NZSL in education or public media. Although NZSL has now gained acceptance in the educational 

domain, the majority of deaf students have been mainstreamed since the 1980s, with negative 

ramifications for the transmission of NZSL between generations.  Enrolment at the two remaining 

Deaf Education Centres (formerly schools for the deaf) has dwindled to between 30 - 60 students in 

either centre.  Professional interpreters were first trained in 1985, and NZSL has been taught in 

community education settings by Deaf tutors since the early 1990s. These sociohistorical factors 

contribute to variation within the NZSL community, which has not yet been empirically studied 

beyond the descriptive documentation of variants in A Dictionary of New Zealand Sign Language 

(Kennedy et al, 1997).  

 

2. Participants and data for the research 

Participants in the study comprised 109 Deaf people from around New Zealand. Four were students 

in a university Deaf Studies class and all others were recruited at one of three large Deaf events: a 
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Deaf school reunion, a Deaf youth camp, and at a Deaf club. All participants had acquired NZSL 

before the age of 12 years, and the majority before the age of seven.  

Social variables for analysis were age group, region and gender. Demographic data gained in 

a short interview with each paricipant enabled us to code for these factors. Table 1 shows a 

breakdown of participant characteristics.  

 

TABLE 1: Participant characteristics 

 

 Frequency Percent 

Gender totals 

Female 49 45 

Male 60 55 

Total 109 100 

Age group totals 

15-29 34 31.2 

30-44 30 27.5 

45+ 45 41.3 

Total 109 100 

Region totals 

South 64 58.7 

North 45 41.3 

Total 109 100 

 

 

Although a representative sample of the community was sought, the cells for each social 

category are not completely balanced as recruitment of participants was opportunistic, depending on 

attendance at Deaf events, rather than following a strictly planned sample.  

 

Eight participants were excluded from analysis due to late NZSL acquisition or extended 

residence overseas which would potentially influence their vocabulary.    

 

3. Data collection 

Data were collected by a Deaf researcher, who is an immigrant member of the NZSL community.  

Signs were video-recorded in brief, individual elicitation sessions, in an area that was semi-private 
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from the main event. First, participants were asked some background questions to allow coding of 

social variables, and to ensure the participants met the criteria of lifetime (native or near-native) 

users of NZSL. The questions were: 

 Where do you live and for how long have you lived there? 

 What school/s did you attend, and at what age? 

 (If not early Deaf school attendance) At what age did you acquire NZSL? 

 What is your age now? 

Participants were asked to produce numbers 1 to 20 counted in sequence, followed by signing 

individual numbers in response to flash cards that were presented in a consistent, but non-sequential 

order. Only data from the non-sequential task was analysed to avoid the possible effects of sign 

choice on production of a conventional sequence.  

Because of the potentially large number of variants we needed to analyse, it was not a goal of 

this investigation to compare numerals produced in sequential and non-sequential conditions. In 

hindsight, we believe it would have been methodologically stronger not to have included the initial 

counting task, as this could have primed participants to produce numeral signs that are not 

necessarily consistent with forms they would spontaneously produce at random, or embedded in 

natural discourse. Interestingly though, some signers did produce forms that differed between the 

sequential and non-sequential conditions, suggesting that this effect was minimal for those signers. 

We should also note that it is possible that producing number signs in response to seeing written 

Arabic numerals might elicit different forms than those produced when enumerating or counting 

items presented visually.   

  

4. Analysis 

The three age groupings shown in Table 1 were based on changes in school policy with respect to 

sign language use, as follows: 15-29 years, 30-44 years, and 45+ years.  Participants in the 15-29 

group have potentially (though not uniformly) been exposed to the use of NZSL in education from 

1993 onwards.  Participants in the 30-44 age group would have been exposed to Australasian 

Signed English introduced from 1979.  Finally, people in the 45+ group were mainly educated in 

residential schools or deaf units using purely oral methods. In fact, there are observable differences 

between the signing of 45 year olds and that of 65 year olds; for example, the oldest signers use 

more mouthing as a primary means of reference, a more restricted sign vocabulary, and little or no 

use of a conventional manual alphabet. However, we could not identify a definite historical point of 

change that would justify creating a further age band for the oldest generation.  
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Region categories were based on three historical Deaf school regions, which maintain large 

Deaf communities: Auckland (North), Palmerston North/Wellington (Central), and Christchurch 

(South). Participants were assigned to a region according to where they had predominantly lived for 

the preceding ten years. Participant 93, for example, was born and grew up in Wellington, but had 

lived in Auckland for the past ten years, leading us to decide that he should be coded as North 

region. Participants who reported living continuously in a smaller centre were categorised in the 

closest of the three major regional centres. Exceptions to this were made for individuals who had 

spent most of their formative and adult years in the location of another large Deaf community, and 

moved relatively recently to a smaller town without a Deaf community, in which case we coded 

them to their original region of NZSL exposure.   

It is difficult to isolate the effects of a Deaf individual’s place of schooling and their current 

regional identity on their adult language use. We chose not to use place of school attendance as a 

variable of analysis, as it was not possible to account for it in a consistent manner. This is because 

the majority of NZSL users below the age of 45 have attended a combination of two or three school 

settings including deaf school, deaf unit, and mainstream, and sometimes in different geographical 

locations. Current long-term place of residence (10+ years) was therefore selected as the basis for 

assigning regional identity, even though it is an ethnographically crude measure in the context of 

the NZSL community where school origin could be argued to have equal bearing on language use.    

We first coded and analysed the data in relation to three regions - North, Central, South. The 

results showed no significant difference between Central and South signers, so these categories 

were subsequently collapsed into a single region, South. Ethnographically, this is a valid decision, 

as the Central region is within the enrolment zone for the southern deaf school in Christchurch. The 

deaf school in the central region was a Catholic school which closed in the early 1980s, which a 

relatively small proportion of older signers had attended.  

Following numerical coding of the data for social categories and variants produced by each 

participant, data was exported to SPSS and analysed using logistic regression, following the 

backwards stepwise method to model the effect of the independent social variables (age, gender, 

and region) on the dependent variable (occurrences of the variant forms of each number).  

Varbrul, a statistical package designed for determining the relative strength of independent 

variables in predicting variation in language use (Paolillo, 2002), was used on subsets of the data to 

identify the relative weighting of social factors in sign choice.  
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5. Findings 

Ten out of the twenty numerals showed a high level of consistency in the forms that signers 

produced, and were therefore not suitable candidates for further quantitative analysis of variation.  

Table 2 lists these in order of their uniformity in the dataset.  

 

TABLE 2: Numbers displaying minimal variation 

 

Numeral Degree of consistency in forms 

1, 2, 4, 5 100% 

6 99 % 

14, 16 93.6% 

15 92.7% 

7 90% 

17 87.3% 

 

From the ten numerals that did reveal variation (3 and 13, 8 and 18, 9 and 19, 10, 11,12, 20), 

this paper will report on findings about four examples in order to illustrate the effects of different 

social factors on variation in numeral signs.  

 

6. Number eight: age effect 

Eight was the first number we examined in detail as a test case (see Major 2005). We selected eight 

for close analysis it because it has an unusually high number of co-existing variants.  Four main 

variants were identified in the data, as shown in Table 3.  

 

TABLE 3: Variants of number 8 

 

   
A B C D 

 

Forms A and D also have two and one-handed sub-variants, respectively, but it was decided not to 

treat these as distinct forms. A fifth variant recorded was a ‘tracing’ form in which the index finger 
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‘writes’ the numeral 8 in the air. This technique is often used by elderly signers (who experienced the 

strictest form of oralism) to represent letters and numbers; however the tracing form did not occur 

frequently enough in the dataset (for any of the numbers) to warrant inclusion in quantitative analysis.  

The most frequent forms for 8 were A and B, together accounting for 101 out of 109 cases in 

the data. Descriptive statistics indicated that C and D did not occur frequently enough to meet 

assumptions for parametric testing and were thus eliminated from analysis. The data for forms A 

(n=77)  and B (n=24) were analysed using logistic regression in SPSS.  Having reduced the nominal 

categories of the dependent variable to two, binary logistic regression modelling was carried out. 

Results showed that in the case of number 8, neither region nor gender are statistically 

significant predictors of which variant is used (i.e., they did not have a p value at or below 0.05). 

Age, however, was found to have a significant effect on the selection of variant. This effect was 

apparent whether age was considered in age groupings, or by individuals’ actual age in years. Using 

a logistic regression model with centered-age as the sole covariate, it was possible to explore how 

selection between the A and B forms was influenced by departures from the mean age.  

We found that the probability of using the A form increases with rising age.  Inversely, the 

probability of using the alternative variant B decreases with rising age. For example, signers at the 

mean age of 39 years have only a 12% (0.117) probability of using the A variant, while the 

probability of signers below this age using it decreases exponentially.  Descriptive statistics showed 

that the ‘A’ variant was not used at all by participants under the age of 30. Signers at the mean age 

of 39 years had an 88% (0.883) probability of using the B form, and the probability of its use 

increases exponentially for each year of decreasing age. Descriptive statistics showed that B was 

used by all of the participants aged under 30, but was used by only 18% of those aged over 65.  

On this basis, A can be called the ‘old sign’, and B the ‘new sign’, with clear evidence of a 

change towards B, which is apparently complete in the youngest generation.  

The A form (like D) is used variably with or without a base ‘5’ weak hand by older signers. 

This example, and a similar form for number 9 (see form C, table 4), suggests that a two-handed 

system for numerals above five is being replaced by the one-handed Auslan forms introduced via 

TC. This may reflect a pattern of change towards the reduction (or in this case replacement) of more 

phonologically elaborate forms.   

 

7. Homonyms for 3 and 8 

Our data show that some signers use A (as in table 3) to mean 3, and some use it to mean 8. (The more 

common form for 3 in NZSL is the ASL ‘W’ handshape, while the more common form for 8 is B, in table 
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3.) 19% of participants used form A for 3, and 22% of signers used it for 8. Using a manual homonym for 

3 and 8 is especially common in signers aged 45+ in the South region, who use mouthing to disambiguate 

meaning. We did not track in this data whether the same individuals used this form to mean both 3 and 8, 

but from observation we know that for many older individuals, the numeric meaning of a 3-digit 

handshape (3 or 13 or 8 or 18) depends on mouthing. The ‘W’ handshape (a one-handed version of D as 

table 3), is also used interchangeably by some signers for both 3 and 8.  

This example points to the integral role of mouthing in numeric reference and in the lexicon 

more generally in NZSL, especially among older signers. The fact that fewer younger signers 

favour potentially ambiguous forms for 3 and 8 suggests a shift away from reliance on the mouth to 

specify meaning, towards a preference for distinctive manual forms.  

 

8. Number 9: an unclear case 

Three main variants were found for number nine, as illustrated in table 4.  

Because of the zero cells (eg, no North, young signers and no South, young or middle aged 

signers using the C variant), C was removed from the analysis, and logistic regression done on 

variants A and B.  No significant difference were found. However the descriptive data suggest 

emergent patterns related to age and region factors.  

 

TABLE 4: Number 9 variants distributed by region 

 

 

 

Region 

 

 

 

 A B C Total 

North 

 

21 (46.6%)  18 (40%) 6 (13.4%) 45 (41.28%)

South 

 

41 (64%) 3 (5%) 17 (26.5%) 64 (58.7%) 

Total 

 

62 (56.9%) 21(19.26%) 23 (21.1%) 109 
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TABLE 5: Number 9 variants distributed by region and age group 

 

Region Age group Variant A Variant B Variant C 

North 

 

15-29 

 

9 (20%) 

 

12 (27%) 

 

-- 

  

 

30-44 

 

6 (13%) 

 

2 (4%) 

 

2 (4%) 

  

 

45+ 

 

6 (13%) 

 

4 (9%) 

 

4 (9%) 

North Total 

 

N = 45 

 

21 (47%) 

 

18 (40%) 

 

6 (13%) 

South 

 

15-29 

 

13 (20%) -- -- 

 

 

30-44 

 

18 (28%) 2 (3%) -- 

 

 

45+ 

 

10 (16%) 1 (2%) 17 (27%) 

South Total 

 

N = 64 

 

41 (64%) 3 (5%) 17 (27%) 

 

Table 5 shows that it is mainly the younger age groups who favour the innovative A form, 

suggesting a possible change in progress towards this form. While other Auslan number signs have 

been widely adopted (such as 6, 7, and 8,) the Auslan (B) form for nine is difficult for some signers 

to articulate - requiring the pinky finger to be folded towards the palm. This is a possible reason that 

the A variant is strongly competing with it.  

Although variant C - the oldest form – is overall used slightly more than variant B, its 

distribution by age suggests that is likely to soon disappear, as it is used by none of the youngest 

age group in either region, and by almost none of the middle age group.  
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TABLE 6: Number 9 variants distributed by region and gender 

Region 

 

Gender 

 

Variant 

A 

Variant 

B 

Variant 

C 

North 

 

Female 

 
9 9 3 

 

 

Male 

 
12 9 3 

North Total 45 21 (47%) 18 (40%) 6 (13%) 

South 

 

Female 

 
12 3 10 

 

 

Male 

 
29 - 7 

SouthTotal 64 41 (64%) 3 17 

 

Results showed no statistically significant effect for gender on number 9, although the 

frequency data show some tendencies. In the North, variants are quite evenly distributed across both 

genders, while in the South, there is a strong male preference for form A, with zero use of form B 

by men. As noted above, articulatory considerations could be a factor also related to gender, as the 

B form requires finer digital dexterity to produce than forms A and C. In a similar vein, we found 

that in the case of number 10, males clearly disfavoured a form with a flicking motion of the middle 

finger off the thumb, which is a rather delicate or marked handshape and movement, and preferred a 

variant with a less complex open 5 handshape.  

 

9. Number 11: age and gender effect  

Although six variants were recorded for number eleven, only the two main variants had sufficient 

tokens to analyse. Form A (in table 7), or index shake was introduced via TC in 1979, while form B 

(in which the two fingers move downwards) is an older sign. Overall, form B is more prevalent, 

accounting for 60% of tokens, while A accounts for 32%. The remaining 8% of tokens were made 

up by the other variants.  

The logistic regression analysis showed significant main factor effects for age and gender. 

Confirmatory chi-square analysis showed a main effect for age, with index shake (A) more likely in 

the youngest group, and two fingers (B form) more likely in the middle group.  The chi-square for 
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gender approached significance, and when region was held constant, males across age groups used 

B more than females.   

 

TABLE 7: Number 11 variants distributed by age, gender and region 

 

 

 

 

  

A (n = 35) B (n = 65) 

 

Age group   Total 

15-29 18 16 34 

30 -44 6 23 29 

45+ 11 26 37 

Gender    

Female 20 23 43 

Male 15 42 57 

Region    

North 27 16 43 

South 8 49 57 

 

(9 of the 109 cases (8%) in the data were comprised of other variants. Of these 9 ‘other’ tokens, 7 were 

produced by South signers). 

While logistic regression did not reveal a significant effect for region, there was a strong 

trend (p=.068) for regional variation, as shown in table 7. The frequency data show that  North 

signers favour A (the newer form) space signers favour B (the older form), showing some regional 

effect on this number. Taken alone, this may suggest that South signers are more conservative, but 

the interaction between age and region as discussed next for number 12 show that this may not be 

the whole picture.  

 

10. Number 12: Region, Age and Gender effects  

Results of logistic regression analysis for number twelve showed a significant interaction between 

region and age in signers’ choice of variant; frequencies are shown in table 8. Form A is an 

apparently recent innovation, while form B was introduced via TC. (Another traditional variant 
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exists, formed by the first two fingers closing onto the thumb, but this occurred too infrequently in 

the data to analyse.) 

A closer look at the frequencies reveals the relationship between region and age group. A 

clear regional contrast is seen in the age group 15-29 years: none of the youngest signers in the 

South use B, while this form is favoured by the same age group in the North. It is puzzling to see 

that 29% of the oldest (45+) group in South favour the B form, which was introduced via Signed 

English into the school system, well beyond their era of schooling.  

A regional contrast is also evident in the middle age group 30-44 years: 67% of North signers 

favour B, but only 5% of the same age group in the South. The 12 sign is thus a possible lexical 

marker of South vs North identity, at least in signers under 45 years old. The regional split within 

these two age groups accounts for the region by age interaction.  

 

TABLE 8: Number 12 variants distributed by region and age 

 
 
 

Region 
 

 
 
 

Age 
group 

 

A B 

 
 

Other 
variants 

North 
 

15-29 
 

7 
 

12 
 

2 

 
 

30-44 
 

6 
 

3 
 

1 

 
 

45+ 
 

6 
 

5 
 3 

North Totals 
 

N = 44 
 

19 (43%) 
 

20 (46%) 
 

5 (11%) 

South 
 

15-29 
 

13 
 

-- 
 

-- 

 
 

30-44 
 

17 
 

3 
 -- 

 
 

45+ 
 

4 
 

19 
 

8 

South Totals 
 

N = 64 
 

34 (52%) 
 

22 (34%) 
 

8 (13%) 
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TABLE 9: Number 12 variants distributed by region and gender 

 

Region 

 

Gender 

 

Variant A 

 

Variant B 

 
Other variants 

North 

 

Female 

 

6 

 

13 

 
2 

 

 

Male 

 

13 

 

7 

 
4 

North Total  19 (42%) 20 (44%) 6 (13%) 

South 

 

Female 

 

14 

 

7 

 
7 

 

 

Male 

 

20 

 

15 

 
1 

South Total  34 (53%) 22 (34%) 8 (13%) 

 

Analysis of number 12 also shows a statistically significant interaction between region and 

gender. Table 8 shows that within the North region, men and women use forms A and B in almost 

exactly opposite proportions, with women favouring the newer sign (B). In the South, both men and 

women favour form A although a gender difference is apparent in the proportions – men being more 

evenly split between A and B. Comparison between regions shows that North women favour form 

B, while South women favour A, again in nearly opposite proportions. Overall, A is strongly 

favoured in the South, while B is slightly favoured in the North, and more so by women. This is 

similar to results for numbers 9 and 11 which show South, male signers to disfavour the newer 

Auslan form.  

 

11. Overall effects of social factors on numeral variation 

To gain an overall picture of how the social variables condition variation in numeral forms 

generally, we combined all tokens produced for the ten numbers that varied.2 We then collapsed the 

variants (the dependent variable) into two categories: ‘frequent’ and ‘non-frequent’ forms. All 

forms that were the most common sign produced by participants were coded as ‘frequent’, and all 

other forms as ‘non-frequent’.  

                                                 
2 We thank Adam Schembri for this suggestion and advice with this analysis.  
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For this overall analysis, we re-grouped participants into four age group categories to test our 

observation that there was a difference in the lexical choices of signers over the age of 65 years; 

thus the third age group was sub-divided into 45-64, and 65+ years. Also we decided to use the 

three original regions for this analysis to see if more regions may have an impact on factor weight 

for using non-frequent numeral forms. 

Varbrul was used to analyze the effect of social variables on the probability of using a non-

frequent form. In Varbrul, factor weights over .5 indicate an increased likelihood to favour the 

application value while those below .5 indicate an increased likelihood to disfavour it.  In this 

analysis, we selected ‘non-frequent forms’ as the application value.  

 

TABLE 10: Overall likelihood of using non-frequent numeral forms 

 

Factor Group 

 

Factor 

 

Varbrul Weight 

 

Age Group 

 

15-29 

30-44 

45-64 

65+ 

.308 

.397 

.685 

.863 

Region 

 

North 

Central 

South 

 

.564 

.395 

.477 

 

Gender 

 

Female 

Male 

 

.491 

.512 

 

Age and region are significant at p<.01 

 

 

Results in table 10 show that age has the most marked effect on signers’ use of frequent vs 

non-frequent forms. The younger two age groups tend to favour frequent (arguably more ‘standard’) 

forms while the two older age groups are more likely to use a variety of non-frequent forms. The 

Varbrul weightings for age group show a clear age progression from the youngest to oldest age 

group with regard to use of non-frequent forms: the youngest signers are the least likely to produce 
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these, and the oldest signers are the most likely to produce them.  For most but not all of the 

numerals, the ‘frequent’ forms are those introduced via Australasian Signed English.  

With respect to region, northern signers are slightly more likely to favour non-frequent forms 

than central and South. Men are somewhat more likely than women to favour non-frequent and 

older forms, although gender appears to have the weakest effect of the three social factors.  

 

12. Conclusions 

Analysis of variation in this subset of the NZSL lexicon confirms that lexical choice correlates with 

social characteristics. As we hypothesized, age proved to have the strongest effect on lexical 

variants used, followed by region and gender, in that order. The data provides evidence of 

diachronic change between age cohorts and increasing standardisation within the numeral lexicon. 

Differences in signs favoured by the youngest and oldest age groups could be interpreted to mean 

that the set of NZSL numerals (particularly above five) has been partly relexified, mostly by Auslan 

forms introduced via Signed English replacing older variants.  Adoption of the new forms has 

spread across generations of the community. For some numbers, such as eight, the change appears 

to be complete, in that none of the youngest age group use older variants. In other cases, variants 

co-exist or may indicate a change in progress, sometimes towards a variant other than a Signed 

English form (such as the crossed fingers for twelve, which is a local innovation).  

Performing alternative statistical analyses which treat age as a categorical variable (in pre-

determined groupings) or as a continuous variable, (as we did for the number eight), is useful in 

allowing the data to determine where the relevant boundaries for generations of the language 

community may be drawn. While it is desirable to compare findings across languages (in our case 

with similar studies of ASL and Auslan), adopting the criteria for social categories used in overseas 

studies such age-groupings or maximum age of sign language acquisition is potentially arbitrary 

and methodologically invalid, unless justified by the ethnographic and historical particularities of 

each language community. 

Clear evidence for increasing standardisation is seen in the finding that all 15-29 year old 

participants produced the same forms for numerals between 1 to 20, except for numbers 9, 11, 12, 

and 19. Apart from 9, 19 and 12, the number signs they consistently favour are Auslan forms 

introduced via Australasian Signed English. Older signers exhibit more in-group variation (more 

often using infrequent variants) which reflects the fact that they were never exposed to a 

conventional signed number lexicon during their formal education - a context in which numerals 

and number concepts are explicitly learned. These findings confirm the powerful standardizing 
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impact of introducing signing into deaf education. However, it is likely that a discrete lexical set 

such as numerals is more immediately affected by school language use than might be the case for 

the lexicon as a whole – since numbers are highly likely to be taught as a conventionalised sequence 

or set of vocabulary that is extensively rehearsed and utilised in mathematical operations in the 

classroom. We will explore this possible effect further in a forthcoming analysis of data for 80 

lexical items of NZSL, some of which belong to semantic sets (such as colours and days of the 

week), and others which are unrelated everyday concepts.   

Since all social variables were found to correlate significantly with lexical variation, this pilot 

study suggests that a larger investigation of sociolinguistic variation NZSL using quantitative 

methods will be fruitful.  
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