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The recent emergence of a new sign language among Deaf children and adolescents in Nicaragua provides an opportunity to study the way new elements of a language arise, spread, and change.  Only 25 years ago, deaf Nicaraguans had no access to a developed language.  Since that time, children and adolescents brought together in public schools for special education have been creating a new, grammatically complex sign language. The cohort of children who entered school in the late 1970s began to develop the new system in order to communicate with each other.  A second cohort of children, entering school in the ten years that followed, learned the system from their older peers. Previous work (Senghas & Coppola, 2001) shows that the younger, more recent second-cohort signers make use of its emerging grammatical elements more than the first-cohort signers who served as their language models.  These younger learners evidently systematized and enhanced their language as they learned it.  Augmentation of the language that took place in the 1980s is still evident in differences between these two cohorts today (Senghas, 1995; Kegl, Senghas, & Coppola 2000; Senghas, 2003).  

The present study documents dramatic changes, particularly over the past 15 years, in the set of signs used to represent numbers.  Number signs were selected because the concepts represented are relatively clear and concrete, and hence, likely to be stable over the time period examined (that is, the concept of seven is unlikely to have changed over the past two decades, even if the form has changed).  Furthermore, the iconic mappings between form and concept for numbers are typically transparent and straightforward (that is, the mapping between seven extended fingers and the concept seven is easily derived). The specific developments in NSL numbers point to a complex interaction of forces that underlie historical changes in form, including metaphorical and iconic motivations, ease and speed of production, ease of discrimination, and systematicity across a set of signs.  Our data indicate that the relative prominence of each of these forces has changed over the course of the language’s early development.

Method: Number signs were elicited from 20 early-exposed Deaf Nicaraguans drawn from three age cohorts: first-cohort signers (who began signing before 1983, today adults in their late 20s and early 30s), second-cohort signers (who began signing between 1983 and 1990, currently older adolescents), and a new third cohort of signers (who began signing since 1991, currently children in the school). Participants were asked to indicate the number sign that corresponded to the quantity of stickers on flashcards (for example, seven ladybugs).  they also counted to 100, or as high as they were able. The signing was videotaped for later analysis.  This data was supplemented with some instances of number signs pulled from our archives, including subjects reporting their ages in 1993.

Types observed: Three qualitatively different types of number sign were observed.  The first type exhibited highly iconic, one-to-one correspondences, in which each extended finger corresponds to one unit.  For example, seven extended fingers indicates the quantity “seven.”  The choice of which fingers to extend is conventionalized, with some variations (For example, three was represented either with the index, middle, and ring fingers extended, or the middle, ring, and pinkie finger extended).  In this system, twenty is represented by holding up all ten fingers, and thrusting them forward twice. 

The second type of number sign incorporates a base-5 subsystem for the values six through nine, producing them on one hand.  This results in a set of one-handed signs for all of the values of zero through nine, which enables them to be used in conjunction with base-10 columns for values greater than nine.  In this case, each hand represents a digit.  For example, the value twenty is represented with a 2 in the first (tens) column and a 0 in the second (units) column.  Columns were represented either with a) two hands held side-by-side (a 2 with the left hand, and a 0 with the right), b) a single hand in two sequential locations (a 2 to the left, followed by a 0 to the right), or c) a single hand in two sequential handshapes, produced in a single location (a 2, and then a 0). 

The third type of number sign observed were lexicalized variants, apparently reduced versions of the second type.  These signs were temporally and spatially reduced to a single movement and change of handshape.  In such signs, the iconicity is no longer transparent, and may be evident only in their etymological residue, particularly when several signs are taken together and viewed as a system.  For example, fifteen was produced with a single fillip of the middle finger by the thumb, and ten was produced with a closing baby-o.

Patterns of production: The greatest variety of signs were observed among the older signers, with fewer variants observed among younger signers.  Furthermore, while all signers produced signs of the second, base-10 type, only older signers produced the first one-to-one type, and lexicalized signs were most evident among the youngest signers. While the two-handed variant  of the columnar, base-10 signs ((a), above) was observed only in our archival data, both one-handed variants (b) and (c) were observed in the signing of all age cohorts today.  Although logically, these present-day patterns could indicate that younger signers have only incompletely (or inaccurately) learned the established signs, the historical data support an account in which newer forms appear first among younger signers, and then spread to older cohorts.  Based on these data, we propose an historical account in which number signs progressed from one-to-one, to base-10, to lexicalized forms, with lexicalized forms emerging particularly for high-frequency, multi-movement signs.  Older signers continue to produce earlier variants, resulting in some ambiguous numbers.  For example, TEN under the first system is homophonous with FIFTY-FIVE under the second. More recent cohorts, using a smaller, more conventionalized set of signs, have eliminated such ambiguities.  

Implications: This historical account suggests that iconic transparency has its strongest impact at the time a sign is coined, and appears to be less influential as signs are learned and thereby perpetuated.  During such transmission, distinctiveness and systematicity across the set have an increased influence in shaping sign form, as well as ease and speed of production for the highest-frequency signs.  Thus, while earlier signs tend to be highly iconic, iconicity is sacrificed during acquisition in favor of other competing characteristics.  The impact of such an account on predictions for language innovation versus language evolution will be discussed.

