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Abstract 

The Indian Sign Language (ISL) diversity, vitality, and identity were examined in five cities with the purpose of 
prioritizing sign language literature development India-wide. This was accomplished with lexical similarity analysis, 
dialect intelligibility testing with recorded text tests (RTTs) and language attitude assessment. The results suggest 
one language with many dialects. The Mumbai (Bombay) variety was found to be the most appropriate for initial 
literature development, having the highest prestige and closest lexical similarity as well as moderately high dialect 
intelligibility. Hyderabad and Chennai (Madras) sign language varieties were most closely related with each other 
followed by Hyderabad and Mumbai. Kolkata’s (Calcutta) sign language variety was the least similar dialect 
followed by Chennai. In the authors’ opinion, both Kolkata and Chennai sign varieties should have literature 
developed in them, too. An option might be to adapt these as needed from a Mumbai translation.  

This paper compares and contrasts wordlist analysis methods and recommends the use of wordlists of at 
least 250 non-iconic items and the movement-hold method of analysis (Liddell and Johnson 1989). 

A “new approach” to assessing language diversity involving mathematically “merging” language 
component data (RTT, lexical, self-reported language ability, and language attitudes) is proposed. The merged data 
was found to be much more reliable in representing the linguistic situation of ISL. Individual language components 
often yielded somewhat different results, suggesting that the data samples were either insufficient and/or biased by 
themselves. Merging the data tended to minimize or cancel out an individual component’s bias and increased the 
overall sample size. 

An extensive section discussing sociolinguistic factors has been pulled from this report and placed in an 
addendum to make the main report more streamlined. 

Recommendations are given for signed language survey.  Further research on ISL varieties is suggested.  
 
 



 

 

3

Contents 

1 Introduction 
1.1 Indian Deaf Population 
1.2 Sign Language 

1.2.1 Signed Language Origin and Education of the Deaf 
1.2.2 First Linguistic Studies of Indian Sign Language 

1.2.2.1 Lexical analysis 
1.2.2.2 Structural analysis 
1.2.2.3 Dictionaries 
1.2.2.4 Language variation and use 

1.3 Research Goals 
2 Methods 

2.1 Site Selection 
2.2 Survey Overview 
2.3 Demographics 
2.4 Lexical Comparisons 

2.4.1 Lexicon Selection 
2.4.2 Wordlist Elicitation 
2.4.3 Lexical Analysis 

2.5 Dialect Intelligibility (and Language Variety Assessment) 
2.5.1 Story and Question Elicitation and Testing Tape Dubbing 
2.5.2 Selection of Test Sites and RTT Subjects within Each City 
2.5.3 Recorded Text Testing and Scoring 
2.5.4 RTT Analysis and Language Diversity Assessment 

2.6 Language Vitality and Identity 
2.7 Multilingualism/Multi-dialectalism—Pilot Study 

3 Results and Discussion 
3.1 Lexical Comparisons 

3.1.1 Validity of Word Selection (comparison to Indian Sign Language Dictionary) 
3.1.2 Lexical Similarity 

3.1.2.1 Comparing and contrasting methods of lexical analysis 
3.1.2.2 Lexical comparisons among study sites within India 
3.1.2.3 Comparison to past lexical studies on the Indian Sign Language varieties 
3.1.2.4 Lexical comparisons to ASL and BSL 

3.2 Dialect Intelligibility and Language Variety Assessment 
3.3 Language Vitality and Identity 

3.3.1 Vitality 
3.3.2 Identity 
3.3.3 Television/video/CD Use 

3.4 Bilingualism/bidialectalism–Pilot Study 
3.4.1 Questions Accompanying RTTS 
3.4.2 Sign Language Acquisition and Level of Proficiency 
3.4.3 Impact of Exposure on RTT Scores 

4 Recommendations 
4.1 Literature Development 
4.2 Future Research 
4.3 Signed Language Survey Projects 

4.3.1 Wordlists 
4.3.2 Recorded Text Tests 
4.3.3 Demographic Survey 

Appendix A. Email Questionnaire 
Appendix B. Demographic and Language Attitude Survey 



 

 

4

Appendix C. Story Collection Procedures for RTTs 
Appendix D. Criteria for Selecting Subjects for Wordlist Elicitation, Story Collection, 
  Question Recording, and RTTS 
Appendix E. RTT Procedures 
Appendix F. RTT Score Sheet and Accompanying Question 
Appendix G. Lexical Similarity Scores for Each Word for All Cities’ Comparisons 
Appendix H. Jobs To Do in Each City for RTT Testing 
Addendum 
References 



 

 

5

 

1. Introduction 

1.1 Indian Deaf Population 

In 1970 Taylor and Taylor (1970) estimated the deaf population of India at 2 million. In the 1981 census 
(Government of India, Ministry of Social Welfare 1981) the “hearing disabled” age 5+ population was estimated at 
6,315,761 in India. Hearing disabled was defined to include those with complete hearing loss to those with moderate 
hearing loss. Gopinath (1998) estimated the 1991 deaf population at 7,770,753 by extrapolating from the 1981 deaf 
population estimate and the 1991 Census total population estimate. Neither the 1991 nor the 2001 census included 
disabilities, so a current estimate must be based on the ratio of deaf to total population in 1981 (0.92%) and the 
current total population estimate. The 2005 total population in India is estimated to be 1.08 billion (Wikipedia 
contributors 2005). Thus the 2005 deaf population may be 9.9 million (0.0092 x 1.08 x 10 9). Vasishta in Mani et al. 
(2001) estimated the deaf population at 14 million in 2001. In the district of Bengal, the 1901 census reported 2.24 
deaf per 1000 people (Bengal District Gazetteers 1907). If this ratio is still current and representative for all India, 
the deaf population is closer to 24 million. Different estimates may result from inconsistent definitions of deafness 
and different sources of information.  

The use of the word “deaf” in reference to population has consistently referred to the condition of being 
deaf. Later in this report the use of “Deaf” refers to the Deaf signing community. 

None of the population estimates distinguished between deaf and deaf-blind. Gopinath (1998) estimated 
250,000 deaf children are deaf-blind. This survey did not include deaf-blind.  

1.2 Sign Language 

1.2.1 Signed Language Origin and Education of the Deaf 

Sign language in India was documented before the founding of educational institutions, however, the signs 
may not have been a language of the deaf but rather of hearing people. Miles cited Coomaraswamy (1928) with the 
following statement: 

Long before the era of modern studies of European sign language history began, Coomaraswamy (1877-
1947) cited the use of mudrA in the Milindapañho, for which he believed the translation ‘sign language’ or 
‘hand gesture’ was appropriate; and further asserted that “we know from other sources that in early India a 
sign language of the hands was considered an art or accomplishment with which an educated person should 
be familiar.” (p. 279) He then cited the first of the two sign or gesture language scenes in Jataka 546 (see 
Jataka, below), and found that “it is evident that the Bodhisattva was already using an established and 
conventional sign language of the hands, and this is what muddA, as an art or accomplishment, always 
means. NaTa-sUtras [= rules for actors], which must have dealt with the expression of ideas, etc., by means 
of formal gesture, are mentioned as early as in PANini [i.e. in the range 5th - 7th century BC]. Needless to 
say, this conventional sign language of the hands, whether in actual use by living persons, or in the more 
limited range of iconographic usage, must have been based on a natural and spontaneous language of 
gesture;…” An abbreviated list is added of 14 other “references to the language of gesture” mainly in Indian 
folklore. (Most of these references appear in the present bibliography). (Miles 2001:4) 

Most development of ISL occurred in schools for the Deaf. Taylor and Taylor (1970) stated that the first 
schooling of deaf children was by the Roman Catholic Mission in Mumbai (Bombay Institute for the Deaf-mute) in 
1883. Next came the Calcutta Deaf and Dumb School in 1893 and an institute for the Deaf in Palamcottah in 1896.  
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The Ministry of Education reported 70 schools for the Deaf in 1967. Currently, there are approximately 850 
educational institutions for the Deaf (Johnson and Johnson 2004). The Calcutta Deaf and Dumb School also started 
training teachers of schools for the Deaf sometime before 1920 (Kirk 1920).  

Most schools used the “Oral” method of education. Crosset (1887) and Hull (1913) documented the use of 
the Oral method started in 1884 in the Bombay Institute for the Deaf-mute. Banerji (1949) stated that the Oral 
method was introduced in 1896 in the Calcutta Deaf and Dumb School. Iyer (1938) stated the Deaf school in 
Mysore, founded in 1902 used oralism. Brodie wrote, “Typically in Mysore and elsewhere the method used was an 
oral one, signs being discouraged and fingerspelling not taught” (Brodie 1935). Based on a 1933 survey 
questionnaire that was circulated around India, Bhallacharyya wrote, “Poona and Nunguniri [Madras] used both sign 
and oral methods while the rest strictly followed the oral method” (Bhallacharyya 1939). The teachers training 
program at the Calcutta Deaf and Dumb School also taught oralism (Iyer 1938 and Kirk 1920). Banerjee (1928) 
studied the sign usage of three Bengali schools for the Deaf and considered sign language to be growing and 
flourishing in spite of the official disapproval. Currently, only 29 percent of the schools for the deaf use the oral 
method alone. Based on the questionnaire responses from 422 schools across India, the majority use a total 
communication method that often includes manual sign (Ali Yavar Jung National Institute for the Hearing 
Handicapped 2000).  

No early documentation of influence of foreign sign language use in Indian schools for the deaf was found. 
Thus it appears that the origin of ISL is indigenous. A sudden change in education policy for the Deaf as 
documented in many European countries (Hoopes et al. 2000, Lemaster 2003) appears not to have occurred in India. 
Consequently, the influences of educational institutions may not have imposed sign language shifts. Thus the deaf 
themselves have basically established their own sign systems over the years. In the mid to late 1900s several schools 
imported and used American Sign Language (ASL) in educating the deaf. No thorough study on this has been found, 
but this study found several schools using ASL. 

In 2003, the government of India passed legislation to require teachers of schools for the Deaf to attend an 
interpreter training program. This could significantly improve the use of signs in the classrooms; however, attitudes 
and perspectives are hard to change. It could take years before any significant change in the use of signs in the 
classrooms is noted, depending upon attitudes and beliefs of teachers and administrators. This change in educational 
policy could significantly increase the difference in signs between the older and younger generations as noted by 
Hoopes et al. (2000) and Senghas (2003). 

Some of the first documented social work for the Deaf occurred as early as 1589 in Goa (Gracias 1994 in 
Miles 2001). Swainson (1906) documented church worship services for the Deaf occurring at Palamcottah near 
Chennai in Southern India as early as 1896. Miles (2001) states that the services at Palamcottah may have been the first 
public or semi-public occasions in modern times of India where sign language was the recognized, ‘official’ medium of 
communication. Hutton (1921) documents a “language of signs” in Northeast India. Jepson (1991b) states 
organizations of the Deaf were not established until the 1950s and most schools during only the last 30 years. The 
oldest Deaf association listed by Taylor and Taylor (1970) was the Bombay Deaf and Dumb Society founded in 1944. 

 

1.2.2 First Linguistic Studies of Indian Sign Language 

1.2.2.1 Lexical analysis 

Vasishta et al. (1978) conducted a more recent linguistic study of sign language in 1977. They concluded 
that the varieties in India 1) constitute one sign language, 2) are not related to European Sign languages, 3) have 
systemic variation in and between regions, and 4) would not create problems for language standardization or 
planning. Woodward (1993) compared a small wordlist of 62 signs from the capitals of Pakistan (Karachi), Nepal 
(Kathmandu), and four cities in India and concluded that the language varieties are distinct but closely related 
varieties of the same language family. Zeshan (2000a) conducted a more extensive lexical analysis with 500+ words 
in 10 cities in India, in Kathmandu, Nepal, and in Karachi, Pakistan. She found lexical similarity to vary from 60 
percent to 84 percent within India. She also found that Karachi and Kathmandu lexical similarities between each 
other and the 10 cities in India ranged from 65 to 82 percent. Aarons and Morgan (1998) suggested that Irish Sign 
Language had an impact on India’s signed language. 

1.2.2.2 Structural Analysis 

Zeshan (2000c and 2003) found the grammar in Pakistan and India to be the same and thus called the 
signed language Indo-Pakistani Sign Language. Her extensive grammatical analysis describes the signs including 
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their components and influences; the morphology including word classes, directionality, aspects and complex signs; 
and the syntax including word order, localization, non-manual syntax, and some discourse strategies. 

1.2.2.3 Dictionaries 

Since 1977 several regional “dictionaries” have been produced (Delhi variety: Vasishta et al. 1980, 1998; 
Mumbai variety: Vacha et al. 1980, Roy et al. 1990, Ghate et al. 1990, and Vasishta et al. 1986; Kolkata variety: 
Vasishta et al. 1987a; Bangalore variety: Vasishta et al. 1985). In 2001 Mani et al. produced a dictionary 
representing 1830 words signed from forty-three cities and fourteen states across India. All “dictionaries” are 
wordlists with graphical representation of signs and English or other spoken language glosses. They do not contain 
definitions. 

1.2.2.4 Language variation and use 

Jepson (1991b) described signs in India as either urban signs or rural signs. While the urban sign is 
considered one language across India (Vasistha et al. 1978), Jepson describes the rural sign as “comprised of a 
variety of independently invented signed languages used by isolated deaf individuals” (Jepson 1991a:47). Most deaf 
in rural areas have little chance for education and interaction with other deaf people. Thus their sign is more 
restricted to gestures used with family, close friends, and co-workers. The signs/gestures developed in more isolated 
settings will vary from deaf person to deaf person and village to village. Other literature refers to this as “home 
sign.” 

Because the deaf are fully capable of working in most village manual labor jobs, the families keep them 
working. Not all villages have schools, and most are not equipped to teach a deaf child. Schools for the deaf are only 
in the larger urban areas, and most schools charge a tuition that is too high for a villager’s income. Thus most deaf 
from the rural areas are not in contact with other deaf to learn a common sign language. According to the 1981 
census, an estimated 59 percent of the deaf live in rural areas (Government of India, Ministry of Social Welfare 
1981). This estimate is lower than the population as a whole (74 percent, 1991 census), suggesting that a higher 
percentage of the deaf move to urban areas than within the hearing population. 

Jepson (1991b) describes the urban signs as closely tied to the middle-class urban Deaf community. This 
group and the upper class Deaf have had resources for education, consequently, they have come in contact with 
other Deaf and learned a common sign language. Vasistha et al. (1978) quoted an estimate of 1,000,000 Deaf adults 
and 500,000 Deaf children use ISL or “Urban Indian Sign Language” as suggested by Jepson (1991b). Based on 
population growth between 1981 (683 million according to the census) and the 2005 (estimated at 1.027 billion by 
Wikipedia contributors 2005) approximately 1.6 million Deaf adults and 0.8 million Deaf children for a total of 2.4 
million or 24 percent of all Deaf use the urban sign. Gordon (2005) lists the number of signers at 2.68 million. 

Currently, Indian Sign Language is not considered a language in most government circles in India; 
however, it would rank eighteenth among the 114 languages assessed (Mallikarjun 2001) according to the 1991 
census. (It is estimated that 1.85 million Deaf signed in 1991.) ISL is among the top three if not the top-most used 
sign language in the world including ASL and the Chinese Sign Language. ISL should be recognized with this 
status. Gordon (2005) listed ASL as having 100,000 to 500,000 users. It was unclear whether the number of ASL 
users was worldwide and included the hearing population or not. Three million was listed for China, but it was 
unclear if this referred to the number of deaf or signers. Gordon also states there are 415 languages in daily use in 
India including fifteen immigrant languages. 

1.3 Research Goals 

Past research has focused on lexical similarity (Zeshan 2000a, Woodward 1993) and phonology, syntax, 
and grammar (Vasishta et al. 1987b, Zeshan 2000c, 2003); however, there has been no study conducted on the 
dialect intelligibility or attitudes toward those dialects among the Deaf. This paper examines the level of signed 
language diversity of regional varieties through measurement of lexical similarity, dialect intelligibility, and 
language attitudes. Language vitality and identity are also examined.1 The purpose of this paper is to give guidance 

                                                           
1 We would like to extend thanks to members of our survey team for their help with the final stage of survey. Special thanks go to 
SIL staff who provided funding for the project and editorial input.  
   Fifteen schools, eight Christian clubs, ten Associations for the Deaf, four Government Institutions, sixteen Vocational Training 
Centers (VTCs), twenty-eight individuals, and 528 subjects enabled us to collect the data. We greatly appreciate their input, 
patience, time, use of their facilities, and provision of subjects for data collection. 
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in prioritizing sign language literature development in India. Problems associated with applying survey methods and 
analysis designed for spoken languages to signed language research are discussed. In particular, focus is given on 
new lexical and RTT assessment and “merged” data methods for deciding whether language varieties are distinct 
languages or dialects of the same language. A pilot study on bilingualism/bidialectalism in two or more sign 
language varieties is discussed. Future research recommendations of the Indian sign varieties are also given. An 
addendum to this paper analyzes variables affecting RTT scores, adjustments to RTT scores to correct for sampling 
bias, and the relationship between variables. 

Given that the urban sign is more India-wide and more prestigious, this study has focused on the urban 
sign. This study did not include Pakistan or any other neighboring country. Thus this report refers to the signed 
language in India as regional varieties or dialects of ISL as Vasistha et al. (1978) did, even though Zeshan suggests 
Indo–Pakistani Sign Language. Gordon (2005) lists “Indian Sign Language” for both India and Bangladesh and 
“Pakistan Signed Language” for Pakistan. 

2. Methods 

2.1 Site Selection 

Deaf tend to congregate in cities with the most resources (table 1). Resources include schools, vocational 
training centers (VTCs), Deaf clubs, and Deaf social service agencies. The five cities with the most resources 
correspond to the most populous cities in India as well as the largest Deaf populations (table 1). Study sites were 
selected according to the following criteria listed in order of significance: 

1. number of resources for the Deaf  
2. the number of Deaf in urban areas  
3. the size of the city  
4. recommendations from the Deaf  
5. recommendations from workers among the Deaf  
6. geographic locations   

The cities are dispersed across India (figure 1). Initially Mumbai, Delhi, Kolkata, Bangalore, Chennai, and 
Hyderabad were selected. During the first survey trip to Bangalore, the lexical systems were found to be diverse, 
with a high ASL use. A good overall representation of the city’s sign variety could not be found. Thus Bangalore 
was dropped from the remainder of the survey. The northeast and the far north of India were not surveyed due to 
sensitive political situations and restrictions.  

Table 1. Population data and contact numbers used in selecting the six study sites across India. 
City and State Number of Resources and 

Contacts1 
1991 Top five Urban Deaf 

Populations by State2 
2001 City Population 

Estimates3 
Delhi 46 #1 (467,561) #2 (9,817,439) 
Chennai, Tamil Nadu 43 #2 (404,878) #5 (4,216,268) 
Hyderabad, Andhra Pradesh 20 #3 (338,298) #7 (3,449,878) 
Kolkata, West Bengal 27 #4 (238,073) #3 (4,580,544) 
Mumbai, Maharashtra 61 #5 (216,532) #1 (11,914,398) 
Bangalore, Karnataka 27 -- #4 (4,292,223) 
1 Ali Yavar Jung National Institute for the Hearing Handicapped (2000), personal contacts, and All India Federation for the Deaf, 

editor (1975) 
2 Gopinath (1998) 
3 Babu (2001) 
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Figure 1. Five study sites in India. 

2.2 Survey Overview 

Data collection took place in three stages. The first stage or preliminary survey was conducted by email in 
November/December 1999 (Johnson and Johnson 2000, unpublished results). A questionnaire (appendix A) was 
emailed to ninety people on the Deaf India email list web page (Limaye 1997) with the goals of collecting a list of 
contacts in India for further survey and of testing demographic and language attitude questions. Questions were then 
refined to be used in the second and third stages of survey. 

In between the first stage and second stage of survey, existing literature was compiled and relationships 
with key government and non-government workers among the Deaf were fostered. In anticipation of approaching 
organizations and schools across the country, a personal letter of reference was obtained from the General Secretary 
of the All India Federation of the Deaf. This is a central government organization, and the General Secretary is Deaf 
himself. The local Deaf community was located, and an ongoing relationship was established. Pilot studies of 
wordlists and demographic/attitude questionnaires were conducted. ISL learning took place. 

The second stage or Level 1 survey occurred between September 3, 2000, and September 10, 2001. During 
this stage, initial meeting of contacts occurred, wordlist data were collected for lexical analysis, demographic 
information was collected (appendix B, part A), and language attitudes (appendix B, part B) were assessed in the six 
original cities. Multiple stories were also gathered for recorded text testing (RTT) to assess dialect intelligibility. 

The third stage or Level 2 survey occurred between January 13, 2002, and May 15, 2002, in the remaining 
five cities (i.e., Kolkata, Chennai, Delhi, Hyderabad, Mumbai). A team was formed in order to collect two sets of 
data simultaneously. This sped up the whole process and helped prevent subjects from sharing RTT information 
with other subjects in any given location. This final stage consisted of additional wordlist elicitation, additional 
demographic and language attitude interviews, and RTTs with accompanying attitude questions. Details of the 
procedures for both Level 1 and Level 2 surveys are listed in the sections below. 
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2.3 Demographics 

Demographic data were collected to select subjects for wordlist elicitation and recorded text testing and to 
provide the information for sociolinguistic analysis. A pilot study was conducted to eliminate poor questions, revise 
questions, and develop new questions. The final questions included in the survey are listed in appendix B, part A. 

After the second stage of survey, a preliminary analysis was conducted, and several questions were dropped 
from the survey. Some questions (appendix B; questions 12, 13, 21, 22, 23, 24, 26, 27, 28, 35, 36, and 38) had 
sufficient sample size for analysis while others (40 and 41) were too subjective and results were not reliable so have 
been deleted in this report. A few questions (31, 32, and 33) were modified to yield more useful information during 
the third stage of survey. Two new questions (37 and 39) were added. 

Interviewees were categorized according to gender and four domains that had the greatest influence on the 
signed language acquisition and use. These domains were (1) schools (ages 12–20), (2) VTCs (ages 19–30), (3) Deaf 
associations (ages 20–80+), and (4) Christian clubs (ages 15–35). Historically in dialect intelligibility surveys, domains 
refer to places of language use. A language acquisition domain would typically be a more specific domain. In spoken 
languages “the home” is typically the main or sole domain of language acquisition, but since the vast majority of Deaf 
are born to hearing parents who do not know sign language, the four general usage domains were found to 
simultaneously function as language acquisition domains. Furthermore, since acquisition tended to start later and 
continue longer with the Deaf, it was more helpful to use the subcategory of “sign language acquisition domain” as a 
general categorization rather than language use domain. Ages represent the general age range found in each group. 
Some people fit into two or more of these domains as they regularly attended several Deaf gatherings. Attempts were 
made to survey at least ten subjects per category. A fifth language learning domain that has strong influence on signed 
language acquisition and use is the influence of Deaf parents and other Deaf family members. These data were 
collected but not selected as a domain as their value as such were not noted until later during data analysis. 

2.4 Lexical Comparisons 

2.4.1 Lexicon Selection 

Two hundred sixty-eight words were selected and grouped by grammatical category with the goal of 
adequately representing the vocabulary of ISL and reducing the subjectivity of word selection. Various wordlists 
used by others in the past formed the basis for many of the words. In order of usage, words were included from Blair 
(1990), Parkhurst and Parkhurst (2001), and Woodward (used previously for ISL, 1993). Once these lists were 
combined and narrowed down, additional words were selected from the Indian Sign Language Dictionary with 
Focus on Delhi Area Sign (Vasishta et al. 1998). Including many words from Woodward’s list and the 1996 ISL 
dictionary enabled a historical comparison using this survey’s list and these two earlier recorded sources. An effort 
was made to select words that could be represented in a picture because of the high illiteracy rate amongst Indians, 
especially the Deaf. The more pictures that could help elicit the right target meaning, the more accurate the study 
results. Seventy-one percent of the words in the wordlist had accompanying pictures. Iconic signs are those “based 
on mimetic representation of shape, action or movement” (Wilcox 2000:38). While many words had varying degrees 
of iconicity (i.e., four, banana, laugh, etc.; see table 2), 137 words had little or no iconicity and were picturable (i.e., 
colors, same/different, etc.). An effort was made to avoid a disproportionate number of indexic and iconic words that 
could result in overestimating lexical similarity. Indexic words refer to those made simply by pointing with the 
index finger like many visual body parts and pronouns. See Parkhurst and Parkhurst (2001) for further explanation. 
Judgement of iconicity was made based on Taub’s (2001) encoding schemata for iconicity in sign languages. Five 
out of nine of her types applicable to the word level were used. They include the following: 

1. Physical entities can represent themselves. 
2. The shape of the articulators represents the shape of the referent. 
3. The movement of articulators represents the movement of the referent or path-for-path iconicity. 
4. The shape of articulators’ path represents the shape of the referent or path-for-shape. 
5. The size of articulation represents the size of the referent whether relative or absolute.  

In addition to Taub’s five encoding schemata, if two or more meanings other than the referent could be readily 
imagined, then the sign was not judged to be highly iconic. 

As recommended by Grimes (1995), a pilot study of the original 268 words with ten subjects was conducted to 
eliminate words in English, Hindi, or ISL that had several synonyms, antonyms, were ambiguieties and/or misunderstandings. 
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Words that had no equivalent in ISL were also eliminated. The wordlist was then narrowed down to 248 words. After data 
had been collected, three more often missed words were dropped from the analysis. The final 245 words are shown in table 2. 

Table 2. Wordlist for sign language lexical similarity assessment in India 
Nouns    42. dog1      88. mother1   135. change (verb) 
  Colors    43. feather1      89. sister (younger) 1   136. chat1 
     1. black1    44. fish1,2      90. husband1   137. count 
     2. green1    45. monkey1,2      91. wife1   138. dance1,2 
     3. red1    46. mosquito1,2    Religious   139. fly (bird) 1,2 
     4. white    47. rabbit1,2      92. Buddhist2   140. gossip1 
     5. yellow1    48. snake1,2      93. Christian2   141. grieve 
  Numbers    49. spider1,2      94. Hindu1,2   142. laugh1,2 
     6. 1,000    50. water buffalo1,2      95. Muslim1   143. true 
     7. eight2    51. worm1,2      96. Sikh1,2   144. lie (untruthful) 
     8. four2    52. tail1,2    Other people   145. lose 
     9. 100,000   Climatic terms      97. beggar1,2   146. bathe1,2 
   10. six2    53. clouds (white) 1      98. boss1   147. catch1,2 
   11. sixteen    54. rain1,2      99. doctor1,2   148. climb1,2 
   12. ten2    55. snow1    100. friend   149. dig1,2 
   13. twelve2    56. rainbow1,2    101. enemy   150. fight1,2 
   14. twenty2    57. lightning1,2    102. king1   151. kick1,2 
  Food and drink    58. wind1,2    103. man1   152. melt1 
   Fruits   Abiotic physical features    104. woman1   153. open1,2 
     15. apple1,2    59. earth1    105. student1,2   154. read1,2 
     16. banana1,2    60. wood1    106. teacher1   155. sleep1,2 
     17. melon1,2    61. fire1,2   Man-made objects    156. stir1,2 
   Vegetables    62. gold (metal) 1    107. book1,2   157. swim1,2 
     18. cabbage1    63. ice1    108. broom1,2   158. swing1,2 
     19. cauliflower1    64. moon1    109. bus1   159. throw1,2 
     20. chili (red) 1    65. mountain1,2    110. candle1,2   160. weigh1,2 
     21. corn1,2    66. river1,2    111. chair1   161. write1,2 
     22. eggplant1    67. road1,2    112. computer1,2   162. play1 
     23. onion1    68. sea1    113. door1,2   163. run1,2 
     24. rice1    69. sky1    114. email   164. sell1 
     25. tomato1    70. star1    115. fork1,2   165. sing1,2 
   Dairy products    71. stone1    116. house1,2   166. sit1,2 
     26. curds/yogurt    72. sun1    117. movie1   167. stand1,2 
     27. egg1   Human body    118. ring (on finger) 1,2   168. think2 
     28. milk1,2    73. birth2    119. roof1,2   169. wait1 
   Spices    74. blood1    120. rope1,2   170. walk1,2 
     29. garlic1    75. heart1,2    121. sandal1,2   171. wash clothes2 
     30. salt1   Time    122. sari1,2   172. jump1,2 
     31. turmeric1    76. morning    123. school   173. stop1,2 
   Drinks    77. evening    124. spoon1,2   174. start 
     32. tea1    78. night1    125. telephone1,2   175. visit 
     33. water1    79. tomorrow1    126. television1,2   176. celebrate 
 Plant matter    80. yesterday 1    127. train1   177. succeed 
   34. flower1    81. day1    128. umbrella1,2   178. fail 
   35. leaf1,2    82. week1    129. wheel1,2   179. forget 
   36. tree1    83. month1   Other   180. remember 
  Animals and animal parts    84. year    130. wedding1 Adjectives 
   37. bird1,2   People    131. name   181. afraid2 
   38. cat1,2    Relations    132. cricket1,2   182. easy 
   39. chick1,2      85. brother (elder) 1 Verbs   183. difficult 
   40. chicken1,2      86. family1   133. love1   184. all 
   41. cow1,2      87. father1   134. hate   185. angry1 
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Table 2, Continued. 
  186. bad    203. full (cup) 1,2   220. poor1   235. what 
  187. good   204. empty1   221. rich1   236. when 
  188. hungry1   205. happy1   222. right (correct)   237. where 
  189. thirsty1,2   206. sad1   223. wrong   238. who 
  190. beautiful2   207. heavy (weight) 1,2   224. sharp1,2   239. why 
  191. ugly2   208. light (weight) 1   225. sick1 Pronoun 
  192. big1,2   209. hot1   226. healthy   240. none  
  193. small1,2   210. jealous Prepositions Negation 
  194. broken (pot) 1,2   211. lazy   227. above1   241. not 
  195. different1   212. far1   228. behind1 Adverbs 
  196. same1   213. near1   229. under1   242. quick 
  197. dry (adj.) 1   214. less2   230. through   243. slow 
  198. wet1   215. more2   231. with (along) Conjunctions 
  199. fat1,2   216. long1,2   232. among (midst)   244. because 
  200. thin1,2   217. short1,2 Interrogatives   245. if 
  201. few1,2   218. new1   233. how  
  202. many1,2   219. old1   234. how many  
1 Picture accompanying word on flip chart. 
2 Iconic words 

2.4.2 Wordlist Elicitation 

Words were listed on a flipchart. The flipchart was propped upon a tripod in front of the signer (figure 2). 
The signer viewed one side of the chart while the camera viewed the other. On the page towards the signer were the 
word printed in English and Hindi and, if possible, a picture. Pictures were included as often as possible to help 
clarify the desired meaning of the word elicited. This helped reduce errors resulting from different signs of a single 
word with different meanings. For example, “water” could be drinking water, wash water, river water, etc. By 
showing a picture of “bottled drinking water” we were able to elicit only the sign for drinking water. The picture 
was an effective cue when the subject did not know the written word. Table 2 identifies which words included a 
picture. In Chennai, Tamil was written on post-it note squares and pasted over the Hindi to assist with elicitation. 
Likewise in Hyderabad, Telegu was written for elicitation. On the page towards the camera, the same word was 
printed in English. Thus, accurate video recording of the lexical item being elicited was obtained. 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 2. Wordlist elicitation setup. 
 

In each city three or four wordlists were obtained following the guidelines suggested by Grimes (1995). In 
each city at least one of the Deaf people came from a Christian club and at least one other school in order to 
compare Christian and non-Christian sign use. Faurot et al. (1999) noted different use of sign between schools and 
from church to church. 

Flip Chart   

Signer   
Flip Chart Assistant   
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Prior to elicitation, the following procedures were explained to the signer: 

1. Sign only the word and not a phrase or sentence using the word. 
2. Don’t fingerspell the word. 
3. Do include local synonyms. 
4. If local sign is not known, don’t give the sign of another region. 
5. If local sign is not known, that is ok. Just go on to the next word. 

Usually, the signer practiced signing some of the words while the equipment was being set up. At the beginning of 
recording, the date, location, and signer’s name were voice recorded. Elicited signs and their corresponding words 
written on the flip chart were then videotaped. Words as they were elicited were also voice recorded. Usually the 
camera operator did any voicing because he/she was closest to the camera’s built-in microphone. A second person 
worked the flip chart and assisted the signer as needed (figure 2). 

Elicited signs in each city were proofed for accuracy and quality by a reputed good signer in that city 
during the final round of survey. Characteristics of these proofing signers included having either Deaf parents and/or 
Deaf siblings, being a leader in the Deaf community (officer of association, etc.), and/or being recommended by 
other Deaf leaders or a regional educator of the Deaf. A wordlist was also collected from that Deaf individual. 

2.4.3 Lexical Analysis 

The wordlist used to represent a city for comparison was a composite of the best wordlist obtained in that 
city plus any corrections or additions made by the proof signer. A past study compared wordlists using two or three 
judgment levels (Parkhurst and Parkhurst 2001). In this study the representative wordlists were assessed for 
similarity with several structural parameters of sign using the movement-hold model by Liddell and Johnson (1989). 
Senghas (2003) also recognizes the usefulness of the movement-hold model. The goal was to reduce the subjectivity 
associated with two- or three-level judgment calls and increase the reliability of the results. Each pair of signs was 
visually examined for movement, hand shape, location, orientation, and non-manual features (table 3). Vanhecke 
and de Weerdt (2004) also used hand shape, orientation, movement, and place of articulation for assessing lexical 
similarity in the Flemish Sign Language. The first four features were always included. Only a few signs appeared to 
have a non-manual signal as an inherent feature, so many comparisons did not take the non-manual component into 
account. Scores were given according to the number of features that were the same for each lexical comparison and 
according to the number of parameters involved. The possible total per lexical comparison was 1.0 (table 3).  

Table 3. Sign structural parameters and possible score values for each identical structure 
  Structural Parameters 
  Movement Hand shape Location Orientation Non-manual Total 

Without non-manual 
signal 

0.25 0.25 0.25 0.25  1.0  
Scores 

With non-manual 
signal 

0.2 0.2 0.2 0.2 0.2 1.0 

 
For example, the sign “sad” was compared between Chennai and Mumbai. A non-manual feature was not a 

part of the sign. Thus each of the other four features could have a maximum value of 0.25. Movement, hand shape, 
and orientation were the same, while location was different. Thus a score of 0.75 (0.25 + 0.25 + 0.25 + 0.0) was 
given. 

In cases of compound signs, a modification of this scoring method was employed. If both components were 
identical, a full score of 1.0 was given. If a second component was added in one city, a score of 0.5 was given. If 
both signs had two components, one alike and the other different, a score of 0.5 was given. If both signs had two 
components, one alike and the other one feature different, a score of 0.75 was given. 

If synonyms were given for one elicited meaning, then the closest set of forms between two cities was 
compared. For instance, if a city had one form that was given among a list of forms in another city, that exact match 
was taken for comparison. Subsequently, a 1.0 score would be given and the other additional forms were 
disregarded. 
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Once each pair of signs was scored, the scores were summed and divided by the number of pairs, yielding 
the percent of lexical similarity between two cities. According to Blair (1990), a lexical similarity score below 60 
percent between two language varieties suggests that they are separate languages and that dialect intelligibility 
testing between those dialects is not necessary. Because signed languages have been shown to have a higher 
iconicity than spoken languages (Robinson and Griffith 1979), the 60 percent cutoff may not be applicable to signed 
language research. Parkhurst and Parkhurst (2003) recommended using non-iconic wordlists and cognates in lexical 
analysis. In the results and discussion section of this report, the whole “basic vocabulary” list and a reduced list of 
non-iconic words are compared and contrasted. See the results and discussion for further explanation.  

2.5 Dialect Intelligibility (and Language Variety Assessment) 

2.5.1 Story and Question Elicitation and Testing Tape Dubbing 

Stories were collected for practice RTTs and full RTTs in each of the five cities during the second stage of 
survey. (See procedures and subject selection criteria in appendices C and D or Blair 1990.) The stories were 
transcribed with an interpreter. Twenty-seven to sixty-five questions were devised for each story and categorized 
into semantic areas as prescribed by Casad (1974). Questions were reviewed and the best thirteen to fifteen were 
selected for each story. Practice RTTs were narrowed to two to four questions.  

In the third stage of survey, a local signer in each city signed an explanation of the RTT and procedures and 
the questions for both the practice RTT and the full RTT. This improved the understanding of testing procedures and 
comprehension questions. Testing tapes were then made by dubbing together the locally signed questions and the 
stories. The order of items recorded on the testing tape is listed below. 

1. Photo of person signing each story (only on hometown test tape) for the purpose of determining if the 
testee knew any of the story signers. 

2. Explanation of RTT and procedures 
3. Practice story  

1. Full practice story 
2. First practice story segment 
3. Question 1 
4. Next practice story segment  
5. Question 2 
. 
. 
. 
6. Final practice story segment 
7. Final practice story question  

 
4. RTT 

1. Full city story 
2. First story segment 
3. Question 1 
4. Next story segment  
5. Question 2 
. 
. 
. 
6. Final story segment 
7. Final story question 

 
Test tapes for the other four cities’ stories and comprehension questions were dubbed in the same manner, but the 
tapes lacked the storyteller photos, the explanation of procedures, and the practice test. Hometown test tapes were 
always played first. The order of the other four test tapes was randomly selected for the first person surveyed in each 
city and then rotated thereafter. This helped control the effect of tester and testee fatigue so that any one particular 
story’s test results were not biased by the fatigue factor. 
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2.5.2 Selection of Test Sites and RTT Subjects within Each City 

Test sites within a city were selected according to the domains listed in table 4 and the size of the group, 
with priority given to the larger groups. It was assumed that the larger groups had more impact on the sign language 
in the community. Boarding schools were given preference over day schools. Test subjects were selected according 
to the criteria list in appendix D and the demographic information gathered. Usually Deaf under the age of 14 were 
not included for dialect intelligibility testing as their sign generally was not adequate to pass the home test. The goal 
was a minimum of sixteen subjects—four per domain—in each city (table 4). This improved accuracy in 
representing the regional Deaf population’s sign language. During Level 1 survey (second stage), variability in sign 
between schools, clubs, Christians and non-Christians, and training centers within each city was observed to be high. 

Table 4. RTT Subject sample size according to sign language acquisition domain categories and gender 
 Ages represent the age range generally found in the group 

Language Learning Domain Gender 
Schools 

(ages 12–21) 
VTCs (ages 16–33) Deaf Associations 

(ages 20–80+) 
Religious Clubs 
(ages 17–35+)1 

 
Male 

 
2 

 
2 

 
2 

 
2 

Female 2 2 2 2 
1 One religious club in Mumbai had a member as old as 75. 

At least ten subjects were selected who had no conscious exposure to sign varieties from any of the other 
test sites. This was to distinguish inherent intelligibility from acquired intelligibility for dialect intelligibility testing. 
Exposure to sign varieties from other survey sites was determined through the demographic interview and by 
showing photos of the storytellers from each city and asking the subject if he/she knew any of them. In each city the 
sixteen to seventeen subjects together provided a pilot study on bilingualism/bidialectalism (see section 2.7). 

2.5.3 Recorded Text Testing and Scoring 

If the subject was appropriate for recorded text testing, he/she was administered the test on his/her own 
city’s story (hometown test) by one of two testers. An attempt was made to split the test subjects equally between 
the two testers so that each tester had a subject from each domain in table 4. This helped reduce sample error 
between the two surveyors. As the test was administered (see appendix E for procedures), the tester recorded 
answers on a score sheet (appendix F). This deviated from standard procedure (Grimes 1995, Blair 1990) in that an 
interpreter who knew the local language did not interpret the answer. In this survey, one tester had become fairly 
proficient in ISL and was confident in her ability to interpret answers given. The other tester knew ASL but was not 
as proficient at ISL. Thus she would verbalize all she understood to another person who wrote down all of the 
answers. If she did not know a sign, she described it or said the ASL word for that form and later the other tester 
would interpret her recorded answers. Both testers wrote all answers verbatim next to each question so that they 
could be referred to later. 

Each answer was graded 0.0 for incorrect, 0.5 for partially correct, and 1.0 for correct. The tester with more 
ISL knowledge scored all of the tests based on the recorded answers. Because of various factors, hometown RTT 
scores were low (see Results and Discussion section). Thus it was necessary to accept lower hometown test scores 
than the 90+ percent recommended by Blair (1990). Parkhurst and Parkhurst (2001) found a similar problem and 
used 80 percent as a cut-off for further testing. As a rule in this study, if the subject scored 6.5 or more out of 
thirteen to fifteen questions correctly, he was then tested with the remaining four stories. Normal scoring procedure 
pares questions down to ten to make the test easier to score (Blair 1990). Thus if the most frequently missed 
questions were removed to pare the questions down to ten, subjects accepted for further testing would have had 
home scores near or greater than 65 percent. 

As often as possible the remaining four RTTs per subject were scored soon after testing had been 
completed . The more proficient tester scored each question on each test (including re-scoring the other testers 
hometown tests) to help reduce variability as a result of interpretation. Standard procedures were deviated from in 
that a test round of the hometown tests was not conducted. Two camcorders were not available to dub tapes at that 
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time and, due to the distance between test cities, another traveling round of survey was cost prohibitive. This then 
made it necessary to keep all thirteen to fifteen questions per story throughout the RTT testing.  

2.5.4 RTT Analysis and Language Diversity Assessment 

RTT questions and scores were first assessed for errors, inconsistencies, and problems. Questions which 
were not properly signed or frequently scored low on the home tests were eliminated, particularly if they were 
administered early in the test. Removal of initial test questions helped improve poor home scores of subjects who 
appeared to be still figuring out the testing procedure.  

Some sampling bias occurred as a result of using two testers, having differences in test tape contents (i.e., 
the RTT story and questions, lighting, background, etc.) and having subject composition differences within cities 
and between cities. The addendum to this report goes into detail on the sources of variation both artificial and 
natural. To remove the bias, scores were adjusted. Scores before and after adjustments were compared to other 
language components to ensure the data was not skewed as a result of the adjustment. The resulting RTT data was 
then assessed for dialect intelligibility by several methods. See the results and discussion for more details. 

2.6 Language Vitality and Identity 

Along with the demographic data, language attitude data were collected with the following goals: 

1. to compare/contrast to, validate/refute, or support RTT results 
2. to assess language/dialect prestige 
3. to assess exposure to other regional dialects 
4. to assess sign language vitality 
5. to assess sign language identity 

Accompanying each RTT was a series of questions administered after each city’s RTT and after the final 
city’s RTT. These were designed to assess prestigious sign and to support and/or validate RTT scores (appendix F). 

2.7 Multilingualism/Multi-dialectalism—Pilot Study 

This study refers to bilingualism as being proficient in two sign languages and bidialectalism as being 
proficient in two sign language dialects. As mentioned previously, sixteen to seventeen subjects in each city were 
tested with RTTs as a pilot study for bilingualism/bidialectalism. The standard deviation of RTT scores greater than 
12 to 15 percent suggests bilingualism may be occurring (Blair 1990, Grimes 1995). Several demographic questions 
also helped in assessing bilingualism/bidialectalism. 

3 Results and Discussion 

This section of the report discusses the results of the lexical, RTT, attitude and language vitality and 
identity data. A short discussion on bilingualism/bidialectalism is included. Validity of the data and research 
methods are discussed. 

3.1 Lexical Comparisons 

In this section the validity of words selected for lexical analysis and the variability in lexical assessment is 
examined. Also, lexical similarity for basic vocabulary, non-iconic results, and past cognate studies are discussed. A 
short section compares lexical data of ASL and British Sign Language (BSL) to the regional sign language varieties 
in India. 

3.1.1 Validity of Word Selection (comparison to Indian Sign Language Dictionary) 

The proportion of the basic vocabulary wordlist by grammatical categories is compared to the proportion of 
the ISL Dictionary (Mani et al. 2001) in figure 3 and table 5. This enables assessment of the representation of signs 



 

 

17

used in India, assuming the dictionary represents signs used in India. This study’s wordlist did not deviate from 
representing the proportion by grammatical category of signs used in India (paired t-test p-value = 0.22, where      
“p-value” is the probability distribution value of the statistic). (Note: r = 0.98; however, an independent/dependent 
relationship was not the focus) 

Figure 3. Grammatical category comparisons between the basic vocabulary wordlist and the ISL Dictionary 
(Mani et al. 2001). 

 
Table 5. Comparison of the basic vocabulary word list by grammatical category with words in the ISL Dictionary 

(Mani et al. 2001). 
Grammatical Categories Word List Indian Sign Language 

Dictionary1 
 Count Percent Count Percent 
nouns ……………………………………………………….. 132 53.9 1159 63.3 

 colors ……………………………………………. 5 2.0 12 0.7 
 numbers …………………………………………. 9 3.7 34 1.9 
 food and drink …………………………………... 19 7.8 102 5.6 
  fruit ………………………………… 3 1.2 18 1.0 
  vegetables ………………………….. 8 3.3 31 1.7 
  dairy products ……………………… 3 1.2 7 0.4 
  spices ………………………………. 3 1.2 6 0.3 
  drinks ………………………………. 2 0.8 8 0.4 
 plant matter ……………………………………… 3 1.2 17 0.9 
 animals and animal parts ………………………... 16 6.5 69 3.8 
 climatic terms …………………………………… 6 2.4 9 0.5 
 abiotic physical features ………………………… 14 5.7 57 3.1 
 human body……………………………………… 3 1.2 37 2.0 
 time ……………………………………………… 9 3.7 52 2.8 
 people …………………………………………… 22 9.0 110 6.0 
  7 2.9 27 1.5 
  5 2.0 22 1.2 
  

relations …………………………… 
religious …………………………… 
other people ……………………….. 10 4.1 61 3.3 

 23 9.4 270 14.8 
 
man-made objects ………………………………. 
other …………………………………………….. 3 1.2 390 21.3 

y = 1.14x - 1.50 
r 2  = 0.97 
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verbs ………………………………………………………….. 48 19.6 335 18.3 
44 18.0 240 13.1 
8 3.3 24 1.3 

adjectives ……………………………………………………..
prepositions……………………………………………………
interrogatives ………………………………………………… 7 2.9 14 0.8 

1 0.4 34 1.9 
1 0.4 1 0.1 
2 0.8 13 0.7 

pronouns ………………………..…………………………… 
negations ……………………….………….………………… 
adverbs ………………………………………………………..
conjunctions ………………………………………………….. 2 0.8 10 0.5 

   total = 245 100 1830 100 
1 Mani et al. 2001 

3.1.2 Lexical Similarity 

3.1.2.1 Comparing and contrasting methods of lexical analysis 

Subsets of the 245 basic vocabulary list were made to assess the pros and cons of using smaller non-iconic 
wordlists versus the larger basic vocabulary list and to asses different methods of assessing lexical similarity. An 
ANOVA program (McClave and Dietrick 1979 and Woods et. al 1996) was run on each data set to establish 95 
percent confidence intervals (C.I.s) about lexical similarity means. Differences in C.I.s yielded a relative gauge of 
the reliability of subjective selection of words of different sized wordlists and different lexical analysis methods.  

 
The following graph (figure 4) shows the relationship between wordlist size and 95 percent C.I.s. The 

confidence intervals result from the variability of the subjective selection of words within a wordlist. The smaller the 
wordlist, the greater the variability. Note in figure 4 that if the C.I. for the whole lexicon in the language (~1830+, 
Mani et. al 2001) is estimated, the value is near zero as expected. The graph provides the points necessary to plot the 
95 percent C.I. curves in figure 5. Each curve intercepts the “x” axis at 0 percent and 100 percent lexical similarity 
and peaks at 50 percent lexical similarity. The curves are filled in with EXCEL’s 2-factor polynomial curve fitting 
tool. Using the equation in figure 4, the C.I. for any sized wordlist with a mean lexical similarity value of 65 percent 
can be calculated. A curve can then be fitted to yield the C.I.s for various lexical scores about that wordlist size in 
figure 5. For example, the 95 percent C.I. for several lexical values of this study’s 139-item wordlist (non-iconic) 
and 245-item wordlist (basic vocabulary) are needed for comparison of the two wordlists below. In figure 4, a 
wordlist size of 245 yielded a C.I. of +/-1.6 percent while the 139-item list yielded a C.I. of +/–2.6, both with mean 
lexical similarity of 65 percent. The C.I.s were then located on figure 5 at 65 percent lexical similarity and 2-factor 
polynomial curves were fitted passing through these points. 

Figure 4. Mean 95% C.I.s for varying sized word lists based on 30 randomly selected basic vocabulary samples 
with a mean lexical similarity of 65%. 
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Figure 5. Ninety-five percent C.I.s for various sized wordlists at varying lexical similarity values based on the curve 

in figure 4 and the C.I.s for varying lexical similarity values.  
 
Using figure 5, the reliability of wordlists collected on the ISL varieties was estimated and compared. The 

lists ranged in size from the largest by Zeshan (2000a) with 500+ words and the smallest list by Steve Parkhurst on 
this study’s data set were estimated and compared. The results are shown in table 6. 

Table 6. Ninety-five percent C.I.s of wordlists and reduction in reliability (C.I. difference x 2) 
with smaller lists based on figures 4 and 5 

Basic 
vocabulary 

wordlist size 

95 % C.I. Reduction in reliability 
relative to a 500-item 

basic wordlist 

Reduction in reliability 
relative to a 245-item 

basic wordlist 

Reduction in reliability 
relative to a 139-item 

basic wordlist 
  50 +/-6.3 10.8% 9.4% 7.4% 
139 +/-2.6 3.4% 2% - 
245 +/-1.6 1.4% - - 
500 +/-0.9 - - - 

 
Based on this data, where all other variables of lexical similarity analysis are the same, the 139 wordlist was 2 
percent less reliable than the 245-item wordlist. The 50-item wordlist was 9.4 percent less reliable than the 245-item 
wordlist and 7.4 percent less reliable than the 245-item wordlist. These results suggest that the variability between 
the selection of 500 words by Zeshan (2000a) and this study’s selection of 245 was very low (+/–0.9 versus +/–1.6).  

These observations are then relevant to the C.I.s about the basic vocabulary and non-iconic wordlist 
comparisons, methodology comparisons, assessment of sign variety relatedness within India (below and in section 
3.2.1.2), comparisons with past studies within India (section 3.1.2.3), and between India and America (section 3.1.2.4) 
and India and Britain (section B.4). The C.I.s help visualize the strength or confidence of lexical analysis conclusions. 

Comparing “non-iconic” and “basic vocabulary” lists while controlling for all other variables showed that 
“non-iconic” lists have an average of 0.5 percent narrower C.I.s than “basic vocabulary” lists. Thus, using non-
iconic wordlists on the average may have 1 percent (0.5 percent at each end of the C.I.) more accuracy than “basic 
vocabulary” lists. To obtain the C.I. curve for a non-iconic list from figure 5 for a wordlist, subtract 0.5 percent from 
the C.I. value at 50 percent lexical similarity for that wordlist size and then fit the curve with EXCEL’s 2-factor 
polynomial curve fitting tool. 

The subjectivity of selecting non-iconic words from the 245 basic vocabulary list was also examined. Steve 
Parkhurst independently examined this study’s list and selected 195 words with varying levels of iconicity, leaving a 
50-item non-iconic wordlist. This study’s assessment resulted in removing only 106 iconic words, leaving a list of 
139 non-iconic words. Lexical similarity values from both lists differed by 5.1 percent on the average. Since lexical 
similarity data from both comparisons came from the same original 245-word data set using the movement-hold 
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model, the 5.1 percent difference can only be attributed to the subjectivity of deciding what is iconic and what is not. 
Parkhurst is not familiar with Indian signs and so may have made selections in error. Thus, if one who is not familiar 
with the data and/or if one who has different training assesses the data, the variability increases much more. In this 
survey, Taub’s (2001) criteria for selecting iconic words was employed. Steve’s assessment of iconicity most likely 
did not use this method and may have relied more heavily of the similarity scores in selecting iconic words for 
removal. This could explain a significant proportion of the difference. This brings up a very strong point in that if 
sign language researchers eventually want to establish standard thresholds for assessing language relatedness, the 
method of assessing iconic words must be standardized. The difference between Parkhurst’s list results and our list 
results increases to 6.2 percent if we both use a two-level criteria (i.e., 0 percent or 100 percent). Further discussion 
of this continues in section 3.1.2.3. 

Using this study’s wordlist data, the results were reassessed to simulate a three-level criteria, as used by 
Parkhurst and Parkhurst (2001) for assessing similarity between word pairs (i.e., 0 percent = quite different, 50 
percent = somewhat different, and 100 percent = very similar). This was accomplished by rounding up 75 percent to 
100 percent and rounding down 25 percent to 0 percent. This resulted in broadening the C.I. by 0.3 percent on each 
end. The variability is purely a change in mathematical probability with all other variables constant. The C.I. would 
expand more if the data were actually assessed by the two methods separately, and the researcher’s first method 
assessment did not influence assessing the data with the second method. The movement-hold model used four or 
five structural parameters to distinguish signs for the same word while the other method was based solely on the 
researcher’s three-leveled judgment of difference, regardless of where the difference occurs. If one structural 
parameter were drastically different while the other three structural parameters were the same for a word pair, the 
movement-hold model would yield a score of 75 percent similarity rounded to 100 percent to simulate three-level 
judgment. With the three-level method, however, a surveyor might see the difference for the one structural 
parameter as far more significant and score the similarity as 0 percent. Thus individual word assessments may 
frequently be different, increasing the variability between the data sets. With larger wordlists the individual word-
pair differences would eventually cancel each other out. Thus, in theory the results of the two methods would be less 
distinguishable and more alike. Three level judgments may have 0.6 percent (0.3 percent at each end of the C.I.) less 
accuracy than two-level judgments parsed into 4 or 5 structural parameters when using a wordlist of 245 words. 

By removing the 50 percent values lexical data were also reassessed to simulate a two-level criteria (i.e., 0 
percent or 100 percent) similar to the one used by Parkhurst and Parkhurst (2003) in assessing cognates. The basic 
vocabulary list in this study was reduced so that the wordlist sizes were the same in order to compare the C.I.s. The 
two-criteria method had an average C.I. of 1 percent broader on each end than this study’s four- or five-criteria 
method. The method for cognates is significantly different than similarity assessment. Thus, the variability of data 
between the two data sets might be greater yet. In conclusion, using 123 words the two-level judgment has 2 percent 
(1 percent at each end of the C.I.) less accuracy than this study’s four- or five-criteria method. Although the 
movement-hold model takes longer to score and requires taping the elicitation, it reduces some of surveyor 
subjectivity of “yes or no” with cognates or “very similar, somewhat similar, and quite different.” In conclusion, the 
greater the number of levels used in assessing wordlists, the lower the variability. Also the larger the wordlist, the 
less distinction there is between methods. 

This study’s lexical variability assessment is summarized in table 7, which shows the pros and cons of 
varying wordlist size, different judgment levels of assessing similarity, and basic and non-iconic wordlists. 

Table 7. Pros and cons of wordlist levels of judgment, sizes, and types 
 Reliability Survey  

Time 
Efficiency 

Comments 

Judgement levels    
   2 Low  

(2% less 
reliable than 
4/5 level) 

High Taping of elicitation not required 

   3 Moderate 
(0.6% less 
reliable than 
4/5 level) 

Moderate May require taping of elicitation 

   4/5 High Low Requires taping of elicitation 
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Wordlist Size    
   Small (50 to 100 words) Low 

(> +/- 3.5 C.I.) 
High  

   Large (200+ words) High 
(< +/- 1.9 C.I.) 

Moderate Elicitation and analysis takes somewhat longer 
but is minimal compared to the length of time it 
takes to conduct the survey, and the gain in 
accuracy can be substantial. 

Wordlist type    
   Basic vocabulary1 Moderate  

(1% less 
accurate) 

High Easier to picture, elicit words, and represent 
grammatical categories of vocabulary. 

   Non-iconic1 High  
(1% more 
accurate) 

Moderate 1. In India a small percentage of the Deaf can 
read (partly because there are 30+ written 
languages, yet the fingerspelling originated 
from the British finger-spelling based on 
English (26-letter alphabet while Hindi has 
56-letter alphabet)), and so the difficulty in 
eliciting the correct sign increases 
exponentially. Also the signs are less 
developed and thus more iconic in nature 
than more developed sign languages such 
as ASL. 

2. Subjectivity of selecting non-iconic words 
from a set of 245 words was 5.1%; thus 
Taub’s criteria (2001) is recommended.  

3. Discriminate analysis has increased with 
increase in lexical similarity range of 
values. 

   Cognate   - Low  
1 Assuming same-sized wordlist 
 
Comments on variability and net impacts on C.I.s: 
• The greatest variability in wordlists is the subjectivity of word selection. This accounts for anywhere from 1.9 

percent to 12.6 percent of the variability, depending upon the wordlist size from 500 down to 50 words. As the 
wordlist size decreases, the variability increases. 

• If a surveyor uses a wordlist of 250 words rather than 50 words he/she may improve the reliability of the data 
by 9.4 percent. 

• If a surveyor uses a 250-item non-iconic wordlist versus a 250-item basic vocabulary list, he/she may improve 
the reliability of his/her data by 1 percent. 

• The subjectivity of selecting non-iconic words also may significantly increase wordlist variability, particularly 
if the methods are different (i.e., our non-iconic list and Parkhurst’s non-iconic list yielded a 5.1 percent 
difference).  

• If a surveyor also uses the movement-hold model of calculating lexical similarity between word pairs rather 
than assigning 0 percent or 100 percent, he/she may reduce subjectivity and improve the reliability of the result 
by 2 percent more. 

• The net effect of doing all three above may improve the reliability of the results by 12.4 percent.  
• It may not be correct that the percentages above are necessarily additive, that the percentages would be the same 

with other languages, lexical data sets, and/or that the percentages are reflective of the whole lexicon of the 
language. The percentages do, however, give an indicator that there is variability, and this variability about the 
data could result in incorrect conclusions if it is not taken into account. In addition, the general conclusions on 
lexical variability and factors causing variability can certainly be applied to any sign language data set. 

 
In summary, it is recommended that surveyors use larger non-iconic word lists (200+ words using Taub's 

criteria (2001)) assessed with the movement-hold model. The size of the wordlist is most significant in increasing 
the reliability of the data.  
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3.1.2.2 Lexical comparisons among study sites within India 

Parkhurst and Parkhurst (2001) assessed lexical similarity of the Spanish Sign Language varieties using a 
basic vocabulary of 200 words and created thresholds from a blend of Blair’s thresholds (1990) and Gudschinsky’s 
cognate thresholds (1956). Parkhurst and Parkhurst (2003) re-examined the data eliminating iconic words from their 
lists and examining cognates. They found, by removing iconic words, they spread the lexical similarity results over a 
greater range, enabling greater distinction between lexical pairs. Analysis in section 3.1.2.1 showed non-iconic 
wordlists slightly more reliable than basic vocabulary wordlists of the same size. The overlap of C.I.s for non-iconic 
results would also be less with the increased range of data. Thus, this study’s analysis and results support Parkhurst 
and Parkhurst’s (2003) recommendation of using non-iconic wordlists over basic vocabulary lists. Analysis of 
cognates was not done in this study. However, this study’s basic vocabulary results are compared to two past 
cognate studies in section 3.1.2.3. 

Lexical similarity between test sites was conducted for the basic vocabulary list and this study’s non-iconic 
list (see appendix G for lexical similarity scores for each word for all cities’ comparisons). The results including 
Parkhurst and Parkhurst’s thresholds (2001) and this study’s 95 percent C.I.s (calculated from figures 4 and 5, and 
adjusted for the non-iconic words) are shown in Figure 6. 

Figure 6. Lexical similarities among five cities in India (C = Chennai, H = Hyderabad, M = Mumbai, D = Delhi,and 
K = Kolkata) from basic vocabulary and non-iconic wordlist comparisons, including language relatedness 
thresholds and 95 percent C.I.s.  

 
As seen in the figure, the basic vocabulary and the non-iconic mean lexical values are significantly 

different in all 10 out of 10 pairs (i.e., the non-iconic C.I. does not include the mean basic vocabulary value). These 
differences correspond with similar comparisons Parkhurst and Parkhurst (2003) made with their Spanish Sign 
Language varieties.  

It is clear that the thresholds for basic vocabulary comparisons and non-iconic comparisons need to span 
different ranges of lexical similarity. The basic vocabulary results suggest that all five sign language varieties in this 
study may be of the same language (<60 percent; Parkhurst and Parkhurst 2001, 2003 and Blair 1990). The non-
iconic results, however, may suggest that the Kolkata variety is a different language of the same family with two of 
the C.I.s <60 percent. According to Blair (1990), lexical scores >60 percent need dialect intelligibility testing for 
more in-depth assessment of the sign varieties. Thus all five varieties should be included in dialect intelligibility 
testing. The highest similarity (88 percent basic vocabulary, 85 percent non-iconic) occurred between Chennai and 
Hyderabad and may be classified as the same language by both methods.  

If the threshold for distinguishing different languages of the same family were raised from 60 percent to 70 
percent for basic vocabulary, the results would be the same as the non-iconic results using the 60 percent threshold. 
In this study, the C.I. for a 245-item wordlist is lower than the 139-item wordlist, so the basic vocabulary word 
results are nearly as reliable as the 139 non-iconic results. If, however, the study were done again with 245 non-
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iconic words, the results would have been more reliable. Parkhurst and Parkhurst (2003) also recommend a large 
non-iconic list. 

Thus far the thresholds suggested by Parkhurst and Parkhurst (2001 and 2003) have been applied only to 
the lexical analysis of their Spanish Sign Language data and four unrelated sign languages. Once the thresholds for 
iconic wordlist similarity have been tested and adjusted by a statistically sound sample size (Woods et. al 1996:107) 
of lexical similarity studies and supported by other language relatedness tests such as RTTs, the thresholds may then 
be considered a reliable theoretical model. Later in this report RTT results are compared to see if lexical threshold 
adjustments are recommended (section 3.2). 

Logically, with natural dispersion of signs across the country, one might assume a relationship between the 
lexical similarity and the geographic proximity of language varieties. Chennai and Hyderabad had the highest lexical 
similarity and are also the closest in proximity (688 km; table 8). Also several of the Deaf in Chennai said the 
southern sign variety started in Chennai and spread out from there. 

Table 8. Distance chart in kilometers of the five study sites in India 
 Hyderabad Mumbai Chennai Delhi Kolkata mean 

Hyderabad - 711 688 1499 1516 1104 
Mumbai 711 - 1329 1407 1987 1359 
Chennai 688 1329 - 2095 1676 1447 
Delhi 1499 1407 2095 - 1461 1616 
Kolkata 1516 1987 1676 1461 - 1660 

 
The lowest lexical similarity (67 percent basic vocabulary) occurred between Kolkata and Chennai (figure 

6). These two cites are the third farthest apart (table 8). 
In order to assess the relationship between lexical similarity and distance between two test sites, the 

distances and lexical similarities were ranked and plotted in figure 7. The closer two cities are together the more 
likely they are to have correlates with a higher lexical similarity score (r2 = 0.63). 
 

Figure 7. Ranked distance among five cities versus ranked lexical similarity (basic vocabulary) of the same five 
cities in India. 
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3.1.2.3 Comparisons to past lexical studies on the Indian Sign Language varieties 

The basic vocabulary results are very similar to the results obtained by Zeshan (2000a) for four of the cities 
and Vasishta et. al. (1978) for three cities (figure 8), even though Zeshan and Vasishta et al. both assessed cognates 
rather than simply similarity.  

 

Figure 8. Comparison of two cognate studies and this study’s basic vocabulary results among four cities in India 
 (D = Delhi, M = Mumbai, C = Chennai, and K = Kolkata). 

 
Woodward’s wordlist had only 62 words; therefore, it is not nearly as reliable as Zeshan’s 500+ wordlist. However, 
all three of Vasishta et al.’s results followed Parkhurst and Parkhurst’s (2003) pattern of being about 10 percent 
higher for cognates than a basic wordlist. Zeshan’s scores were generally slightly lower than this study’s basic 
vocabulary results even though she assessed cognates. Most likely she used basic vocabulary because it would be 
extremely difficult to elicit 500+ non-iconic words. In four of the six pairs, Zeshan’s results are not significantly 
different than this study’s 250-word basic vocabulary. A paired t-test yielded no significant difference between 
Zeshan’s results and this study’s basic vocabulary results (p = 0.14) at the 0.1 significance level. 

Averaging the differences between Zeshan’s 500 wordlist cognate pairs and this study’s lexical similarity 
pairs yielded a mean of 3 percent difference from six comparisons. Vasishta et al.’s cognate comparisons averaged 
differing 6 percent from this study’s basic vocabulary results. Even though wordlists were of different sizes and 
assessment methods were different, the differences are comparable to differences between Parkhurst’s non-iconic 
assessment of this study’s data and our assessment (5.1  percent).  

When applying Gudschinsky’s cognate thresholds to the data, Vasishta et al.’s data would generally 
suggest that Kolkata and Mumbai are the same language, that Delhi and Mumbai are the same language, and that 
Delhi and Kolkata are questionable. Zeshan’s data on the other hand suggests all are separate languages of the same 
family. We had access only to Zeshan’s cognate results table, so we are not able to explain why her cognate results 
were not about 10 higher than this study’s results, as Parkhurst and Parkhurst (2003) would suggest. Zeshan most 
likely used different thresholds in her lexical analysis as her grammar results are inconsistent with this study’s 
assessment of her data. She asserts one language for northern India and Pakistan (Indo-pakistani Sign Language 
2000b, 2000c, 2003) based on her grammar assessment. 

3.1.2.4 Lexical comparisons to ASL and BSL 

ASL is the sign language used by teachers in at least one school in six of the seven cities surveyed. ASL 
was also used initially in several Christian clubs and still is used in one club surveyed. As mentioned earlier, 
Bangalore had a very high use of ASL in some clubs, associations and schools, and the Deaf were often in 
disagreement as to what sign language should be used. This often caused division and contention. Because of the 
potential influence of ASL nationwide, wordlists of ASL and ISL are compared. 
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The 245-item wordlist was elicited from a Deaf American woman to compare ASL to ISL varieties. ASL 
had no sign for nine of the words. Figure 9 shows the lexical similarity for the basic vocabulary and the pared down 
“non-iconic” list. Based on the non-iconic results and the threshold by Parkhurst and Parkhurst (2001), all five of the 
ISL varieties would be considered a different family than ASL. The basic vocabulary results on the other hand are 
unclear. Thus it is clear that again the same thresholds cannot apply to both basic vocabulary results and non-iconic 
results. If the thresholds were raised by 5 percent or even 10 percent for the basic vocabulary results, as suggested 
earlier for assessment within India, the results would be the same. Vasishta, et. al (1978) found no “cognates” with 
ASL comparing 80 words but did not give a lexical similarity percent. Later, Vasishta et al. (1987b) acknowledged 
the importation of ASL to India. During the survey, a greater use of ASL was observed among Christian clubs than 
other groups. This has yet to be adequately assessed. Faurot et al. also noted religious sign variation among the Deaf 
in Mexico, stating, “Religious terminology differs from church to church (and between denominations) and from 
city to city. If there are two variations of a sign, sometimes the Deaf would refuse to use the sign that more closely 
resembled the corresponding ASL sign as ‘American influenced,’ if the church that used that sign had had an 
American missionary at some time” (1999:6). Another point to make is iconicity in ASL has been declining with the 
historical development of signs over time (Frishberg 1975). Thus, only 85 iconic words were removed to compare 
ASL to Indian signs while 106 iconic words were removed to compare signs within India.  
 

Figure 9. Lexical similarity between Indian signs in five cities (H = Hyderabad, C = Chennai, M = Mumbai, D = 
Delhi, and K = Kolkata) and ASL and BSL using basic vocabulary and non-iconic wordlists. Only ninety-
nine and sixty-eight words were compared between BSL and Delhi for basic vocabulary and non-iconic 
lists, respectively. Ninety-five percent C.I.s were calculated from figures 4 and 5 curve equations. 

 
Fingerspelling is based on the British fingerspelling. Therefore it was assumed that some borrowing of BSL 

vocabulary occurred as well. A wordlist obtained of BSL was compared to 99 words from this study’s basic 
vocabulary and 68 words in the non-iconic list yielding 30 percent basic vocabulary lexical similarity and 25 percent 
non-iconic lexical similarity (figure 9). Clearly the Indian Deaf have not assimilated many BSL signs but have 
retained the BSL fingerspelling. Vasishta et al. stated BSL has had some influence on the ISL fingerspelling but the 
“vast majority of Indian signs are not related to European signed languages” (1987b:79). 

3.2 Dialect Intelligibility and Language Variety Assessment 

This section will discuss RTT analysis and results. Several methods of analysis of the raw and adjusted 
RTT data are compared. The reliability of the results of methods and raw and adjusted data are assessed using 
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correlation analysis with non-iconic lexical similarity results, self-reported RTT data (how the Deaf perceived they 
scored on RTTs), geographic distance between study sites, and RTT variables (factors that effect the test results of 
the subject). 

Past research by Parkhurst and Parkhurst (2001) included analysis of RTT data on the sign language 
varieties in Spain. They found the sign language data to have generally high variability (standard deviation average 
of 12.3; range of 6 to 25). They also often had to accept lower home scores (mean of 88.2) than what is expected 
with spoken languages (generally >90 percent, Blair 1990).  

High variability and low home scores were also true with this study. In fact, the variability was higher 
(standard deviation of 19.9), and the mean home scores were lower (67 percent) than Parkhurst and Parkhurst’s. Part 
of the variability could be a result of greater diversity of language medium in the schools for the deaf and the 
diversity of spoken languages used in the home. Based on a survey of 422 schools for the Deaf in India (Ali Yavar 
Jung National Institute for the Hearing Handicapped 2000), 15 different languages are used as the medium of 
education. In addition, 415 or more languages are used in the homes. Fischer’s article (1980) suggests that diverse 
language input results in diverse language output.  

According to Blair (1990) and Grimes (1995), standard deviations of 12 percent to 15 percent suggest 
bilingualism, which could account for part of the high variability. This will be discussed in section IV. The higher 
variability may have also resulted from overall lower RTT scores, allowing for a bigger range for scores to occur. 
(I.e., if scores are closer to 100, the variability is limited because the score can’t exceed 100, but if they are much 
lower, the distance to 100 is greater.) The same mathematical principle is displayed in figure 5 in assessing lexical 
confidence intervals where the closer to the extremes a value is, the lower the variability. Additional variability may 
have resulted from the broader range of language ability among the subjects, as ISL is a “younger language” than 
the Spanish Sign language. Higher variability associated with including one additional surveyor also occurred (see 
the addendum page 72, section A.4).  

As a result of the high variability and the low home scores, traditional thresholds for assessing spoken 
language intelligibility as defined by Blair (1990) cannot be used for assessing intelligibility among ISL varieties 
and most likely any signed language varieties. Blair’s thresholds are shown in table 9.  

Table 9. Criteria for establishing dialect thresholds (Blair 1990) based on oral languages 
Lexical Similarity  

  Inherent Intelligibility >60% <60% 
 
   >80% 

“Several very similar speech 
varieties may be referred to as 
similar dialects if inherent 
intelligibility is high.” 

 
    
<80% 

 
“Several very similar speech 
varieties may be referred to as 
dissimilar dialects or different 
languages if inherent intelligibility is 
low.” 

 
 
“Several dissimilar or slightly 
similar speech varieties may be 
referred to as different languages. 
(No dialect intelligibility testing is 
required.)” 

 
RTT methodology requires surveying subjects who are not bilingual in the other language varieties being 

tested in order to assess inherent intelligibility and not acquired intelligibility. The method also requires test subjects 
to be proficient in their mother tongue. Two problems arise in surveying the Deaf. First, sign language proficient 
Deaf are hard to find, as most deaf are not born with one or both deaf parents (94 percent based on 426 deaf in the 
demographic survey); therefore, the majority learn their sign much later. Behares and Massone (1996), Wallin 
(1994), and Metz et al. (1997) also found a low frequency of Deaf born of Deaf (five percent among the Deaf in 
Australia, five to ten percent in Sweden, and four percent among the Deaf in Uruguay and Argentina). The degree of 
sign language ability among subjects varies dramatically. As a result, most subjects (87 percent) in this RTT survey 
could not be considered proficient. Parkhurst and Parkhurst (2001) noted the same challenge of surveying proficient 
Deaf. 

The second problem arises as a result of Deaf culture. During the survey it was discovered that the Deaf 
who travel almost consistently stay with other Deaf while traveling in other cities. The Deaf they stay with are most 
often proficient in their native sign. This observation was also noted of the Deaf in several other countries (personal 
communication). Several authors have noted the Deaf as frequent travelers or as having had exposure to other signs 
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(Hurlbut 2000, Malaysia; Parkhurst and Parkhurst 2001, Spain; Faurot et al. 1999, Mexico). As a result, the 
proficient signers are also frequently bilingual in other sign language varieties. These two problems completely blur 
any assessment of inherent intelligibility versus acquired intelligibility using RTT. Hoyer (2004) also discussed the 
difficulty and complexity of assessing relatedness of language varieties. Table 10 below shows the relationship 
between sign language proficiency and exposure to other sign varieties as reported by the Deaf in the RTT survey.  

Table 10. Number of RTT subjects with and without exposure to sign varieties from other test sites and with and 
without one or both Deaf parents 

 Exposure to other test site sign 
varieties 

 

 No  Yes  Percent with 
Exposure 

>1 Deaf Parent 4 7 63.6 
No Deaf Parents 50 22 30.5 

 
As the table shows, Deaf of Deaf parents have twice the percent of exposure to sign varieties from other test sites as 
Deaf of hearing parents. See table 32 in the addendum for more details. 

The data set of non-bilingual subjects was assessed for use in assessing inherent intelligibility and was 
found to be inadequate. The standard deviation of the data was actually higher than that of the whole data set 
because a higher percentage of the subjects on the average exhibited a greater range in proficiency. Also the non-
bilingual data set yielded lower correlations with other language components, and the final results did not yield the 
same dialect clusters as the whole data set, nor were the non-bilingual clusters logical. In addition, the acquired 
intelligibility component of total intelligibility was extremely low at 1.4 percent for the whole data set. Thus the 
whole data set is used in the analysis below. Further discussion on bilingualism continues in section 3.4. 

Based on the mean raw RTT score data set (unadjusted, per city, per test, table 11), the lexical similarity 
results (basic vocabulary, figure 6), and Blair’s oral language thresholds (table 9), only Chennai and Hyderabad may 
be considered dissimilar dialects of the same language. All the other pairs may be considered different languages. 
This contradicts Zeshan’s assessment based on lexical and grammar studies that much of India and even Pakistan 
share the same sign language (Indo-pakistani Sign Language). Thus, Blair’s thresholds are not practical, and more 
reliable methods of assessing sign language intelligibility data are needed.  

Table 11. Dialect intelligibility matrix (n = sample size, RTT = mean RTT score, sd = standard deviation) based on 
the combined raw RTT scores for each of the five stories tested in the five test cities in India 

Test Stories  
Test Cities Kolkata Chennai Delhi Hyderabad Mumbai 

n 
Kolkata (RTT) 

sd 

17 
62 

14 

17 
40 

27 

17 
56 

21 

17 
33 

18 

17 
62 

16 
n 

Chennai (RTT) 
sd 

16 
65 

18 

16 
77 

17 

16 
73 

18 

16 
73 

21 

16 
66 

16 
n 

Delhi (RTT) 
sd 

17 
63 

16 

17 
60 

22 

17 
70 

14 

17 
53 

23 

17 
59 

21 
n 

Hyderabad (RTT) 
sd 

16 
62 

27 

16 
59 

24 

16 
50 

26 

16 
60 

17 

16 
66 

26 
n 

Mumbai (RTT) 
sd 

17 
65 

17 

17 
54 

25 

17 
61 

22 

17 
42 

22 

17 
67 

12 
 
Parkhurst and Parkhurst assessed their RTT data on the Spanish sign language varieties using raw data and 

dialect mapping. They were able to assess the relative relatedness between varieties and lump language varieties into 
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clusters. They did not, however, assess the reliability of the results, nor did they suggest whether or not two varieties 
are statistically different.  

This paper suggests using paired and unpaired t-tests and/or ANOVA to assess the level of confidence 
needed to say whether two language varieties are of the same language or not. The reliability of the data is also 
assessed by comparing the RTT results—both unadjusted and adjusted—to several other language components. The 
advantage of this model (t-tests and/or confidence intervals) over a thresholds model is that this model is fluid with 
the level of development of a sign language. In other words, it accommodates for language varieties that have a 
broad spectrum of language ability among its signers. Thus, in areas where more rapid sign language development is 
occurring and there is a broader range of sign abilities, the model would not as likely conclude all varieties are 
different languages while a rigid standardized threshold model might.  

One of the disadvantages of this model is that the calculations require reliable home scores for comparison 
to other cities’ scores. This creates a problem when sampling bias resulted in low and/or misleading scores 
(discussed in detail in attached addendum, sections A.1 and A.2). Thus adjustments are necessary to yield more 
reliable results. In order to confirm the reliability of the adjustment, resulting mean RTT scores were compared to 
lexical results, self-reported RTT data, RTT variables, and geographic distance between study sites as shown in table 
12. 

Table 12. Validation and reliability of adjustments to RTT home scores based on correlation analysis (r) with  
other language factors among five test sites in India 

Stage of adjustment Factors correlated with RTT home 
scores 

r

 
Raw Home Scores  
(all questions included) 

RTT regression variables3 

non-iconic lexical similarity 
self-reported RTT data4 

geographic distance 

0.66
0.30
0.54

-0.09
 
1st Stage Adjustment 
(removal of poor questions and adjustments for poor home 
scores) 1 

RTT regression variables3 

non-iconic lexical similarity 
self-reported RTT data4 

geographic distance 

0.75
0.61
0.63
0.07

 
2nd Stage Adjustment 
(adjustments for differences in tape contents and testers) 2 

RTT regression variables3 

non-iconic lexical similarity 
self-reported RTT data4 
geographic distance 

0.80
0.71
0.75
0.35

1 see sections A.1. and A.2. in addendum 
2 see sections A.2. and A.4. in addendum 
3 see section B.1. in addendum 
4 see table 2 in addendum 

 
As shown in the table, the correlation between RTT scores and other language components improved with 

each stage of adjustments. Comparing the correlations (Woods et al. 1996) of RTT data before and after adjustments 
for RTT regression variables and self-reported data yielded statistics of 1.93 and 2.33, respectively. Both of the these 
statistics are greater than the critical value of 1.66 at the 95 percent confidence level (n = 83). The other language 
components lacked sufficient sample size for this statistical test. Thus, we are 95 percent confident that the 
adjustments are valid and are highly recommended on this RTT data set. The final conclusions were also different 
between the raw data and the 1st and 2nd stage of adjustment. Thus the raw data should not be used to assess the 
dialect intelligibility between test sites in this study. The mean adjusted scores are shown in table 13. 
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Table 13. Dialect intelligibility matrix (n = sample size, RTT = mean RTT score, sd = standard deviation) based 
on the combined adjusted RTT scores of the five stories tested in the five test cities in India 

Test Stories  
Test Cities Kolkata Chennai Delhi Hyderabad Mumbai 

n 
Kolkata (RTT) 

sd 

17 
70 

10 

17 
47 

28 

17 
57 

18 

17 
51 

22 

17 
63 

15 
n 

Chennai (RTT) 
sd 

16 
58 

19 

16 
79 

18 

16 
66 

21 

16 
80 

19 

16 
62 

19 
n 

Delhi (RTT) 
sd 

17 
59 

17 

17 
62 

24 

17 
70 

13 

17 
62 

26 

17 
63 

24 
n 

Hyderabad (RTT) 
sd 

16 
62 

24 

16 
72 

23 

16 
60 

27 

16 
79 

11 

16 
70 

24 
n 

Mumbai (RTT) 
sd 

17 
59 

16 

17 
58 

26 

17 
64 

22 

17 
50 

21 

17 
71 

14 
 
Standard deviations were expected to decrease with adjustments because of the presumed reduction in variability 
resulting from surveyor variance, tape contents variance, and poor home score variance; however, they remained 
generally unchanged (mean standard deviation before = 19.9, mean after adjustments = 20.0). This may have 
occurred because the sample sizes are still quite small with such high variance. 

The three statistical test procedures (t-tests, paired t-tests and multiple mean ANOVA confidence intervals) 
were then used to assess dialect intelligibility between sign language varieties with the adjusted data. The results are 
shown in table 14. The p-values yield the probability values of the t-tests (both paired and unpaired) and range from 
zero to one. Each t-test tests for significant difference between the means of two sign language varieties. If a p-value 
is <0.05 at the 95 percent confidence level, we are then 95 percent confident that the two language varieties are 
different. If a 99 percent level of confidence is desired, two languages would be considered different only with p < 
0.01. Thus for example, at the 95 percent confidence level, Kolkata Deaf scored significantly lower on the Delhi 
story than on their home tests (p = 0.007 and 0.031 for the paired and unpaired t-tests, respectively). This implies a 
95 percent confidence that the two sign language varieties are different. The p-value results are discussed together 
with other language component results following the figures by test site on pages 27–34. 
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Table 14. Mean RTT C.I. and paired and unpaired t-test p-values between adjusted mean RTT scores in five 
cities across India 

 Test Stories  
Test Cities  Kolkata Chennai Delhi Hyderabad Mumbai 
 
Kolkata 
 

Mean RTT C.I. 
Paired t-test p-value 
Unpaired t-test p-
value 

7.4 
- 
- 

14.0 
0.002 
0.005 

9.1 
0.007 
0.031 

11.6 
0.001 
0.007 

7.6 
0.057 
0.174 

 
Chennai 
 

Mean RTT C.I. 
Paired t-test p-value 
Unpaired t-test p-
value 

10.2 
<0.001 
0.003 

9.5 
- 
- 

11.1 
0.029 
0.057 

10.0 
0.970 
0.974 

9.9 
<0.001 
0.011 

 
Delhi 
 

Mean RTT C.I. 
Paired t-test p-value 
Unpaired t-test p-
value 

9.0 
<0.001 
0.026 

12.5 
0.037 
0.183 

6.7 
- 
- 
 

13.5 
0.055 
0.195 

12.1 
0.121 
0.225 

 
Hyderabad 
 

Mean RTT C.I. 
Paired t-test p-value 
Unpaired t-test p-
value 

12.7 
0.010 
0.020 

12.1 
0.224 
0.267 

14.5 
0.010 
0.017 

5.6 
- 
- 

12.6 
0.121 
0.168 

 
Mumbai 
 

Mean RTT C.I. 
Paired t-test p-value 
Unpaired t-test p-
value 

8.7 
0.004 
0.031 

13.2 
0.020 
0.073 

11.2 
0.156 
0.263 

10.7 
0.018 
0.033 

7.1 
- 
- 

 
Languages are defined as and have a social component (Fasold 1984). The social component in this study 

was based on several questions aimed at language attitudes (see addendum section II). If the linguistic component, 
defined by lexical, RTT, and self-reporting data were “merged” with the social component, the result would yield a 
more representative assessment of the sign language varieties. This “new” approach of mathematically combining 
the data sets on language diversity distinguishes this research from past research where language diversity was 
assessed by one component at a time and then professional judgments are made relative to components assessed. 
Individual language components often yielded somewhat different results, suggesting that the data sample sizes were 
insufficient and/or some sampling biases occurred. Merging of the data tended to minimize or cancel out individual 
component sampling bias and reduce the random errors of smaller sample sizes. Of course this model has its 
weakness as well in that the language users may perceive one component as more important than other components. 
Thus the equal weighting of components may not be appropriate and therefore not representative. Also the model 
does not include other language components that are significant in assessing language diversity such as grammar, 
phonology, etc. 

The following figures (10–21) show each of the five data sets separately and merged. In each of the figures, 
“K” is Kolkata, “D” is Delhi, “H” is Hyderabad, “M” is Mumbai, and “C” is Chennai. Ninety-five percent C.I.s 
about hometown data set means are plotted. The value of C.I.s with their associated rectangles enables one to 
interpret whether or not the hometown means are significantly different from other cities’ means. If one city’s mean 
is outside the range of hometown mean’s confidence interval, a researcher would be 95 percent confident that the 
second mean is statistically different than the hometown mean. Based on the C.I. in the figures below and the paired 
and unpaired t-test p-values in table 14, conclusions are drawn on the sign language varieties in India and listed 
below each figure set. 
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Figure 10. Adjusted mean RTT scores, self-reported RTT data, and language attitudes of the Kolkata Deaf for their 

own sign language variety and for sign language varieties from the other four test cities; non-iconic 
lexical similarity results, and standardized geographic distance between test cities. Lines are slightly 
staggered so that C.I.s may be distinguished. 

 
In the merged figures (11, 14, 16, 19, and 21), set 1 includes the merged RTT scores, RTT self-reported 

data and language attitude data from within one city, and the non-iconic lexical similarity results comparing that 
city’s sign variety to each of the other cities’ sign varieties. Set 2 includes the merged data of one sign variety from 
each of the other cities along with the lexical pairs. The third data set is the average of set 1 and set 2. For example, 
in figure 11, set 1 is based on data collected from Deaf in Kolkata, while set 2 is based on data collected in other 
cities on the Kolkata story and sign variety. The geographic distance component was also included in the separate 
data set plots for comparison. Geographic distance was standardized to help monitor for data inconsistency and/or 
illogical results. The geographic data is not included in the merged results because it is a minor language component 
and would have skewed some of the results. 

 
Figure 11. Merged language assessment data comparing the Kolkata sign language variety to the other varieties.  
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Kolkata results: 
• RTT by itself suggests Kolkata is not significantly different from Mumbai but is different from all three other 

cities (figure 10) 
• Self-reported RTT data and language attitudes data for Mumbai and Delhi are not significantly different; 

Chennai and Hyderabad are significantly different from Kolkata (figure 10) 
• Unpaired t-test at 95 percent C.I. suggests Mumbai is not significantly different while the other three are 

significantly different from Kolkata (table 14) 
• Unpaired t-test at 99 percent C.I. suggests Kolkata is not significantly different from Mumbai or Delhi but is 

significantly different from Hyderabad and Chennai (table 14) 
• According to the 95 percent C.I.s of all four data sets combined, Kolkata is not significantly different from 

Mumbai, Delhi, and Hyderabad but is significantly different from Chennai (figure 11). 

Figure 12.  Adjusted mean RTT scores, self-reported RTT data, and language attitudes of the Hyderabad Deaf for 
their own sign language variety and for sign language varieties from the other four test cities; non-iconic 
lexical similarity results, and standardized geographic distance between test cities. Lines are slightly 
staggered so that C.I.s may be distinguished. 

 
Language attitude data of the Hyderabad sign variety showed attitudes within Hyderabad were so much 

stronger than the attitudes toward other cities’ sign varieties that the merged data suggested that Hyderabad sign 
variety is significantly different from the other sign varieties (figure 13). Removing the language attitude data from 
the merged data yielded more reliable results and was more consistent with the country results as a whole. Thus the 
curve without language attitude data is used in figure 14. 
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Figure 13. Merged language assessment data with and without language attitude data of the Hyderabad Deaf for 
their own sign language variety and other varieties. 

 

 
Figure 14. Merged language assessment data comparing the Hyderabad sign language variety to the other varieties. 

 
Hyderabad results: 
RTT C.I. suggests Hyderabad is significantly different than all of the others. Chennai is almost considered the same 

statistically (figure 12) 
• Self-reported RTT data says Hyderabad is significantly different from all; however, Mumbai may not be 

significantly different (figure 12) 
• Language attitudes suggest Hyderabad is significantly different from all (figure 12)  
• Both t-tests say Chennai and Mumbai are not significantly different from Hyderabad at the 95 percent C.I. 

(table 14) 
• All data averaged suggest that Hyderabad is significantly different than all but Chennai (figure 14). 
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Figure 15. Adjusted mean RTT scores, self-reported RTT data, and language attitudes of the Delhi Deaf for their 

own sign language variety and for sign language varieties from the other four test cities; non-iconic 
lexical similarity results; and standardized geographic distance between test cities. Lines are slightly 
staggered so that C.I.s may be distinguished. 

 
Figure 16. Merged language assessment data comparing the Delhi sign language variety to the other varieties. 
 
Delhi results: 
• RTT scores suggest Delhi is significantly different from all others; Mumbai is almost within Delhi’s 95 percent 

C.I. (figure 15) 
• Paired t-test on RTT scores suggests Delhi is not significantly different from Hyderabad and Mumbai at the 95 

percent CI. (table 14) 
• Self-reported RTT data suggest Delhi is not significantly different from Hyderabad and Kolkata, while Mumbai 

is almost within Delhi’s 95 percent C.I. (figure 15) 
• Language attitudes suggest Delhi is not significantly different from Hyderabad. Again, Mumbai almost falls 

within the Delhi 95 percent C.I. (figure 15) 
• Delhi is not significantly different from Hyderabad and Mumbai based on the merged data (figure 16). 
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Figure 17. Adjusted mean RTT scores, self-reported RTT data, and language attitudes of the Mumbai Deaf for their 
own sign language variety and for sign language varieties from the other four test cities; non-iconic 
lexical similarity results; and standardized geographic distance between test cities. Lines are slightly 
staggered so that C.I.s may be distinguished. 

 
Language attitude data of the Mumbai sign variety showed attitudes within Mumbai were so much stronger 

than the attitudes toward other cities’ sign varieties that the merged data suggested Mumbai sign variety is 
significantly different from the other sign varieties (figure 18). Removing the language attitude data from the 
merged data yielded more reliable results and was more consistent with the country results as a whole. Thus the 
curve without language attitude data is used in figure 19. 
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Figure 18. Merged language assessment data with and without language attitude data of the Mumbai Deaf for their 

own sign language variety and other varieties. 
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Figure 19. Merged language assessment data comparing the Mumbai sign language variety to the other varieties. 
 
Mumbai results: 
• Paired t-test suggests Delhi not significantly different (table 14) 
• RTT scores C.I. suggests Delhi is not significantly different (figure 17) 
• Self-reported RTT data and language attitudes C.I.s suggest Mumbai is significantly different from all others 

(figure 17) 
All combined data suggest Mumbai is significantly different from all (figure 18); however, if language attitudes are 

not included, Mumbai is not significantly different from Delhi and Hyderabad (figure 19). 

Figure 20. Adjusted mean RTT scores, self-reported RTT data, and language attitudes of the Chennai Deaf for their 
own sign language variety and for sign language varieties from the other four test cities; non-iconic 
lexical similarity results; and standardized geographic distance between test cities. Lines are slightly 
staggered so that C.I.s may be distinguished. 
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Figure 21. Merged language assessment data comparing the Chennai sign language variety to the other varieties. 
 
Chennai results: 
• Paired t-test suggests Hyderabad is not significantly different (table 14) 
• RTT scores and self-reported RTT data suggest Hyderabad is not significantly different (figure 20) 
• Language attitudes suggest Chennai is not significantly different from Delhi and Hyderabad (figure 20) 
• All data combined suggest Chennai is not significantly different from Hyderabad (figure 21). 
 

Note that the “merging” of the data may not be sound statistically or linguistically, but it does yield results 
in a simplified visual manner that is consistent with the cumulative results of each of the individual language 
components assessed in this survey. For this survey, both paired and unpaired t-tests yielded similar results when 
compared to the merged data results. Paired t-tests tended to exclude language varieties from a cluster a little more 
often than the merged results (three times) while the unpaired t-test was slightly more inclusive than the merged data 
results (two times). The slight variability of conclusions between methods strongly suggests several methods rather 
than one should be employed to get a better overall assessment.  

It is also important to note that the lexical data curves were generally flatter than other data curves and that 
the curves would have been flatter and less distinguishing yet if the basic word vocabulary list had been used. Thus 
the comparisons of the data support the use of non-iconic wordlists that result in more distinction between language 
pairs and greater correspondence with other language data. 

Earlier, thresholds for lexical similarity suggested that the Kolkata and Chennai sign language varieties are 
different sign languages of the same family while all the other variety pairs are of the same language. The results are 
basically the same as the unpaired t-test results if we use the following confidence levels and the merged data as 
shown in figure 22 below. This suggests that the thresholds in figure 6 for the lexical similarity analysis are 
acceptable for this survey. Since all five of the sign language varieties are not significantly different from one or 
more of the other variety, the sign varieties may be considered one language (Grimes 1995:17). 
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 Figure 22. Assessment of sign language data (merged data from figures 11, 14, 16, 19, and 21) from the five cities 
in India based on t-test p-values. 

 
These dialect relationships can now be displayed in clusters by confidence level on a map as shown in 

figure 23. Note that the clusters assume dialect relationship in between test sites while in reality other significantly 
different sign language varieties may exist in smaller communities that have little influence from the urban regional 
signs. 

 
Figure 23.  Dialect relationships among five sign language varieties in India. 

 
If each of the data sets (mean adjusted RTT scores, non-iconic lexical similarity data, self-reported RTT 

data, and language attitude data) were ranked within themselves and then averaged per city we find Mumbai with 
the highest ranking, followed by Hyderabad, Delhi, Chennai, and Kolkata in that order. 

The three statistical test methods along with Grimes’ dialect intelligibility threshold (1995), dialect 
mapping, and raw and adjusted data are compared and contrasted in table 15. As suggested earlier, the two t-tests 
and the ANOVA confidence intervals should be used together in assessing RTT data. In addition, most surveys will 
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likely have the same or similar variability in RTT scores and sampling bias. Thus adjustments to data may be highly 
recommended. 

Table 15. Pros and cons of several methods of assessing raw and adjusted RTT data. 
Methods Work Involved Visual 

Interpretation 
Confidence 
Assessment 

Reliability assessment 

Dialect 
intelligibility 
thresholds1 

minimal  
(unadjusted scores)  
moderate  
(adjusted scores) 

poor none Questionable—no RTT 
thresholds for sign languages 
established; not reliable for 
younger developing sign 
languages 

Dialect 
mapping2 

moderate (unadjusted 
scores) 
extensive  
(adjusted scores) 

good no Good if based on C.I.s; 
questionable otherwise 

T-tests (paired 
or unpaired) 

moderate (unadjusted 
scores) 
extensive  
(adjusted scores) 

poor yes Very reliable; potential error 
in over-adjusting home 
scores; yields specific values 
that define language 
relatedness more exactly 

C.I. plots Moderate—extensive 
(unadjusted scores) 
extensive  
(adjusted scores) 

good yes Very reliable; potential error 
in over-adjusting home scores 

Raw RTT data 
matrix 

minimal poor Generally 
not done, 
but can be 
done 

Less reliable with high 
variability among subjects 

Adjusted RTT 
data matrix 

moderate poor Generally 
not done, 
but can be 
done 

Could be very reliable if 
adjustments are made with 
other language components in 
mind 

1 Blair (1900) 
2 Parkhurst and Parkhurst (2001) 

3.3 Language Vitality and Identity 

Several questions on the attitude survey and accompanying the RTT provided information on language 
vitality and the role of sign in the identity of the Indian Deaf. The questions are listed below. 

3.3.1 Vitality 

Attitude survey (appendix B) 
 
• Personal preferred medium of education  
• Preferred medium of communication for Deaf children 
• Family members who sign 
• If any member of your family does not sign, do you wish they did? 
 
Accompanying RTT (appendix F) 
 
• Would you like to see storyteller sign on television? 
• Did you enjoy seeing signing on videotape? 
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In the second stage of survey, 176 Deaf were asked what their preference was for the medium of education for 
themselves and for Deaf children. The results are shown in table 16. 

Table 16. Preference of medium of education by percent based on demographic data from seven cities across  India 
and current school education medium based on a government survey.1 

 Only Sign 
(percent) 

Only Oral 
(percent)  

Sign plus 
Oral 

(percent) 

Only Sign and 
Sign plus Oral 

Combined 
(percent) 

Sample 
Size 

Deaf’s Preference      
    Personal Education Preference 23 14 63 86 176 
    Deaf Child Education Preference 33 5 62 95 176 
Current School Education Medium1 2 29 69 71 422 
1 Ali Yavar Jung National Institute for the Hearing Handicapped (2000) 
 
It is clear that the Deaf desire at least some sign to be used in their own education (86 percent) and to be taught to 
Deaf children (95 percent). It is interesting to note that the personal preference for only sign was lower than their 
preference for Deaf children being educated with sign language as the only medium of education. It may be that 
some interviewees answered according to how they were educated rather than personal preference. In the National 
Institute for the Hearing Handicapped survey, 2 percent of 422 schools used only sign in their teaching. The 
remaining schools used an oral approach (29 percent) or a total communication approach (69 percent). As noted in 
the introduction, the government of India passed legislation to require teachers of schools for the Deaf to attend an 
interpreter-training program in 2003. The data suggests sign language vitality is strong. 

Of those surveyed who do not have Deaf family members (n = 136), 38 percent do not sign with anyone in 
their family, 51 percent sign with some members of their family, and 11 percent sign with all members of their 
family. Among those who lacked signing family members, 88 percent desired their family to learn sign.  

Questions “Would you like to see storyteller sign on television?” and “Did you enjoy seeing signing on 
videotape?” also showed a high degree of language vitality as mentioned in the section on language prestige in the 
addendum. The vitality of sign language in India is strong as indicated by these results. 

3.3.2 Identity 

The tendency towards a regional or national identity in reference to sign language use was examined with 
the following questions asked during the attitude survey (appendix B). 

 
• Do you want to learn sign from other Indian cities? 
• Do you think the sign used throughout India is the same or different? 
• If different, is that a problem for the Deaf in India? Why? 
• Do you want to see the same sign throughout India? Why? 

 
When the Deaf were asked if they wanted to learn sign varieties from other test sites in India, Forty-four percent 
replied “no,” implying they were content with their own region’s sign variety. Fifty-six percent wanted to learn sign 
varieties from other cities.  

Ninety-six percent of the Deaf recognized that the signs across India are different, and more than half (54 
percent) felt this was a problem for the Deaf in India. Seventy-seven percent of those saying that “signs being 
different across India is a problem” said the problem was that “signs from other regions were difficult to 
understand.” Other problems with regional signs mentioned included: (1) differences in spoken languages across 
India causing difficulty communicating with lip-reading or writing, (2) less unity, (3) fighting and anger. Of those 
who said there was “no problem” having different signs across India, many commented that it was harder to 
understand but that they got along fine or just had to repeat signs more, etc. 

A significant proportion of the population (60 percent; p < 0.05) said they wanted the same sign throughout 
India (table 17). The proportion who did not want the same sign in India (40 percent), corresponded with the number 
above that said they were not interested in learning sign from another city (44 percent). Thus, a national identity of 
being Deaf may be stronger than regional sign language identity. Now the question arises, “Are these feelings of the 
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Deaf consistent from city to city?” As shown in the table below, most cities were consistent in their response. 
Chennai may have the highest regional identity while Delhi may have the highest national identity. 

Table 17. Responses to the question, “Do you want the same sign throughout India?” by test site based on 
demographic data from five cities across India 

Test Site Percent 
Yes 

Percent 
No 

Sample 
Size 

Collate 64 36 39 
Hyderabad 61 39 76 
Delhi 68 32 74 
Mumbai 56 44 82 
Chennai 52 48 63 
Average (unweighted) 60 40 334 

 
The highest percent of those wanting the same sign throughout India occurred among the more educated, the youth, 
and those who have had exposure to Deaf in other regions of India (table 18). Overall, the results suggest that the 
regional sign varieties are shifting to a more “standardized” sign across the country. This standardization might have 
been augmented by the publishing and use of the sign language dictionary in 2001, the initiation of the interpretive 
training courses for teachers and workers among the Deaf, and the recent formation of clubs that have a nation-wide 
meeting annually.  
 

Table 18. Responses to the question, “Do you want the same sign throughout India?” by groupings based on 
demographic data from five cities across India. 

  Percent Yes Percent No Sample 
Size 

Had Deaf friends in other test sites 61.6 38.4 164 
Did not have Deaf friends in other test sites 54.1 45.9 194 
     

Deaf Associations 54.8 45.2 62 
Christian Clubs 60.0 40.0 70 
School age 65.8 34.2 73 

 
 
Sign language acquisition 
domain VTCs 54.6 45.4 141 

     

  Yes 
respondents 

No 
respondents 

 

Mean years of education  10.1 9.4  
 

 
Woodward (2003) used four questions for assessing Deaf identity in Viet Nam and Thailand. The questions 

are listed below in italics with answers relevant to the Deaf in India based on personal observation during this 
survey. 
 
“Do deaf people maintain a separate identity by using sign language that the majority of hearing people in the 
community do not know?” (Woodward 2003:293) 
 
Yes, few hearing people in the urban areas know ISL. Knowledge is restricted to some teachers, family members, 
and workers among the Deaf. Sign language is not taught as a general subject to hearing people. In some rural areas 
where a sign system may be used, a higher percentage of the hearing may also use the sign system. 
“Do deaf people maintain a separate social identity by creating, maintaining or participating in Deaf social 
institutions such as schools Deaf clubs or Deaf associations?” (Woodward 2003:293) 

 
Yes, many such schools, clubs, and associations exist in all the major cities across the country. 
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“Do Deaf people organize “Deaf only” social events where the norm is for hearing people, especially non-signers 
to be excluded?” (Woodward 2003:293) 
 
Yes and no: if you know even a little ISL and show an interest in them, the Deaf are pleased and will occasionally 
invite you to Deaf events. There are Deaf only sports clubs and “Deaf Week” programs that often include hearing 
family members and distinguished guests.  
 
“Do the Deaf have a national sense of Deaf identity?” (Woodward 2003:294) 
 
Yes, as far as the language is concerned, the majority wanted one sign language across India (60 percent). Based on 
the answers to these questions the Deaf in India have a fairly strong national identity. 
 

3.3.3 Television/video/CD Use 

A series of questions were asked to assess the use of videos with the Deaf in India. These questions included the 
following: 

 
Attitude survey (appendix B) 
 
• Do you have access to a television in your home? 
 
Accompanying RTT (appendix F) 
 
• Would you like to see the storyteller’s sign on television? 
• Did you enjoy seeing signing on videotape? 

 
Of 206 participants in the first attitude survey trip, 96 percent had access to a television at home. Therefore 

the use of video has a high potential among middle and upper class Deaf. Recall that the majority of those surveyed 
were middle and upper class Deaf because most of the lower class Deaf did not have exposure to the regional sign 
variety and, thus, could not pass the RTT. The 96 percent access to a television results were so significant that the 
question was not asked in the third stage of survey.  

The goal of the question, “Would you like to see the storyteller’s sign on television?” was to assess 
prestige; however, some general observations about the desire of sign on video can be inferred. By comparing the 
number of “Yes to all stories” responses, to the number of “No to all stories” responses, the subjects in all cities 
averaged 7.4 “Yes” to 0.0 “No” (table 19). In addition, the ratio of “Yes” to “No” responses averaged 4.9:1. Four 
factors could have influenced the results in table 19: 

1. the subject liked or did not like the story signer on tape 
2. the subject liked or did not like the sign of the story signer on tape 
3. the subject liked or did not like the use of video 
4. the subject did not understand the question 

Even though some subjects did not like the story signer or the sign, the observations strongly suggest that the Deaf 
want to see sign in some form and possibly on video. This observation was strongly supported by 99 percent of the 
subjects saying yes to the question, “Did you enjoy seeing signing on videotape?” Another support for this 
observation involves the previously noted impact of the weekly Delhi signed news broadcast (see section B.2.e. in 
the addendum). Even though so many said they did not like it and/or did not understand it, a majority of Deaf had 
seen it or watched it regularly. The question then arises, “Would they then enjoy seeing sign on DVD or an 
interactive CD?” Further study may be needed to assess if other alternate forms of signed presentation would be 
preferred. 
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Table 19. Responses to the question, “Would you like to see the storyteller’s sign on television?” based on RTT 
attitude data from five cities across India. 

Test Site 
 
 

Yes to all 
Stories 

Yes and 
No to 

Stories 

No to all 
Stories 

Sample Size Yes to No 
Ratio 

Kolkata 5 9 0 14 2.5:1 
Hyderaba
d 

9 6 0 15 5.5:1 

Delhi 10 7 0 17 8.7:1 
Mumbai 7 9 0 16 4.1:1 
Chennai 6 10 0 16 3.8:1 
Average 7.4 8.2 0 15.6 4.9:1 

3.4 Bilingualism/bidialectalism—Pilot Study 

Previously in section 3.2, this report discussed the overlap between proficient signers and acquired 
intelligibility and the fact that the non-proficient signers increase the variability of RTT scores. These two factors 
generally don’t occur among speakers of spoken languages. The convention that the threshold for standard 
deviations of RTT scores be greater than 12 percent to 15 percent was formulated for spoken languages. This 
method of “indicating bilingualism” as suggested by Grimes (1995) is not valid for signed languages. A second 
comment to make is that the results suggested there is one sign language in India with many regional dialects; thus 
this section assesses bidialectalism rather than bilingualism. Bidialectalism is assessed first by questions 
accompanying RTTs, then by the impact of sign language acquisition and level of language proficiency variables on 
exposure to other sign varieties, and finally by the impact on RTT scores of exposure to sign varieties from other 
cities. 

3.4.1 Questions Accompanying RTTs 

The question “Where do you think the story signer is from?” that was asked after each RTT story was 
administered with the goal of determining if they recognized the sign language dialect. Table 20 below shows the 
results. 

Table 20. Percent of the subjects who correctly guessed where the story signer was from based on RTT 
questionnaire results from five cities across India. 

 Stories Number 
of 

subjects 
Test 
Sites 

Kolkata Hyderabad Delhi Mumbai Chennai 

Chi 
Squared 
test (not 
including 
home test) 

 

Kolkata 80.0 25.0 25.0 26.7 25.0 0.999 16 
Hyderabad 40.0 100.0 25.0 18.8 18.8 0.016 16 
Delhi 47.1 12.5 58.8 11.8 35.3 0.000 17 
Mumbai 43.8 12.5 25.0 57.1 23.5 0.000 16 
Chennai 37.5 56.3 31.3 25.0 50.0 0.000 16 

 
The subjects averaged guessing correctly 36.5  percent of the time. The percent who guessed correctly on 

tests other than home tests averaged 28.3 percent. This was slightly higher than random guessing (25 percent), 
suggesting that in most cases the subjects were only passively bilingual. On the other hand, the Chi Squared tests of 
the actual values versus expected values (assuming no bidialectalism) suggest that the Kolkata and maybe 
Hyderabad Deaf are not bidialectal and that the Delhi, Mumbai, and Chennai Deaf are bidialectal. Kolkata subjects’ 
data for the home story location may have been biased in that specific Kolkata landmarks are mentioned within the 
story. Similarly, a specific vocational school in Hyderabad was named in its home story. 
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Forty-two percent of the subjects who had Deaf friends in other test sites and/or had Deaf family members 
guessed correctly, while only 30.4 percent of the non-proficient subjects with no Deaf friends in other test sites 
guessed correctly. If the subjects who had Deaf friends in other test sites but no Deaf family members were 
compared, 46 percent guessed correctly, while among those with no Deaf friends in other test sites but with Deaf 
family members, 30.4 percent guessed correctly. These results suggest that having Deaf friends from other test sites 
improved subjects’ ability to assess where the stories came from while “fluency” (resulting from having Deaf family 
members) did not improve their ability. These results are reverse from RTT score results that suggested “fluency” 
improved RTT scores more than having Deaf friends from other test sites.  

The correlation between the results in the table above and t-test p-values between RTT scores across test 
sites (table 14) was 0.76 as expected. 

3.4.2 Sign Language Acquisition and Level of Proficiency 

Exposure to sign varieties from other cities should greatly impact the sign language acquisition from these 
cities and thus the Deaf’s bidialectal/bilingual ability. Other sign variety exposure comes from having Deaf parents 
and Deaf siblings, attending educational institutions, participating in Deaf clubs and associations, watching the Delhi 
sign interpreted news program, and traveling to and living in other cities. These things are enhanced with more years 
of signing (table 21). The following will discuss the relationships of these variables and the dynamics/complexity of 
sign language proficiency and multilingualism overlap inherent in Deaf communities worldwide. This overlap helps 
explain the tendency to find one signed language with many regional dialects in a country where there are many 
spoken languages. This is because sign language is a unifying factor among the Deaf that does not occur among the 
hearing, as deafness transcends all ethnic groups. Note that “Independent” refers to subjects who were not associated 
with any of the domains but were friends of other Deaf. 

Table 21. Sign variety exposure by domain for 425 demographic survey subjects and eighty-one RTT subjects. 
Sign Language Acquisition Domains Percent with exposure 

(425 demographic 
subjects) 

Percent with 
exposure (81 RTT 

subjects) 
Participated in Associations 48 82 
Lived in Other Cities 36 52 
Participated in Christian Clubs 49 50 
Independent 44 50 
Have One or More Deaf Relatives 43 47 
Watch Delhi News Program 35 45 
Currently Attend VTC 17 26 
Currently Attend Primary or Secondary Schools 13 9 
 
Subjects in the RTT survey were generally representative of the proportion of the population with exposure to sign 
varieties from other test sites, except for subjects in associations. The RTT subjects in associations had nearly three 
times the number of deaf relatives than all of the subjects in associations (table 13 in addendum). The more Deaf in 
the family, the higher the exposure to sign varieties from other test sites. The relative impact of sign language 
acquisition domains on the level of exposure to sign varieties from other test sites is given in the table below. 
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Table 22. Net impact of each domain relative to whole sample on exposure to sign varieties from other test sites. Z-
statistic p-values are included for significant difference in proportions based on demographic data from the five test 

sites in India. Bolded p-values are significant at the 95 percent confidence level. 
 % with 

exposure to 
other sign 
varieties 

within the 
domain  

 
(#1) 

% with 
exposure 
to other 

sign 
varieties 

outside the 
domain 

(#2) 

No. with 
exposure to 
other sign 
varieties 

within the 
sample  

 
(#3) 

Sample 
size  

 
 
 
 
 

(#4) 

% difference 
between exposure 
levels inside the 

domain and 
outside the 

domain  
 

(#5) 

Net 
relative 
impact1  

Z-statistic
p-values

Domains:        
Deaf Family Members 42.6 23.1 129 424 19.6 6.0 0.000 
Lived in Other Cities 36.3 23.1 190 424 13.2 5.9 0.001 
Delhi News 35.2 23.6 127 326 11.6 3.4 0.013 
Christian Clubs 48.8 24.3 40 82 24.5 2.3 0.009 
Associations 48.1 24.8 37 77 23.3 2.0 0.015 
VTCs 17.3 35.8 27 156 -18.5 -1.2 0.014 
Primary and Secondary 
     Schools 

12.9 32.9 12 93 -20.0 -0.6 0.034 

Independent 43.8 28.4 7 16 15.3 0.3 0.262 
1 Net relative impact = (#3 x #5)/424, where #3 and #5 are the column numbers 
The proportion of subjects with exposure to sign varieties from other test sites was significant in all domains except 
the “Independent” domain. Relative to the other sign language acquisition domains, subjects in VTCs had lowest 
exposure to sign varieties from other test sites while subjects with one or more Deaf family members had the 
highest. Subjects who have Deaf family members had the highest impact on exposure to sign varieties from other 
test sites. The net relative impact of subjects who lived in other cities was high because this data was used in 
assessing exposure. Primary and secondary schools exposure to sign varieties from other test sites was low as 
expected. 

3.4.3 Impact of Exposure on RTT Scores  

The following graphs plot the mean adjusted RTT scores with all subjects (including 95 percent C.I.s), with 
only those who have had exposure to sign varieties from other test sites, and with only those who have not had 
exposure to sign varieties from other test sites. 
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Figure 24. Mean adjusted RTT scores with all subjects (including 95 percent C.I.s) with only those who have had 

exposure to sign varieties from other test sites, and with only those who have not. 
 

Most of the cities’ Deaf exhibited some level of bidialectalism, but the level was insignificant and can be considered 
passive. Parkhurst and Parkhurst (2001) also noted passive bilingualism among their RTT subjects in Spain. Based 
on the 95 percent confidence intervals only the Chennai Deaf were significantly bidialectal in Hyderabad sign 
variety. It was not conclusive as to which dialect the Deaf are most bidialectal in, because of the small sample size.  

Kolkata subjects who had contact with sign varieties from other test cities actually scored lower on other 
cities’ tests than the subjects without exposure. These “exposed” subjects were much older and had not attended 
school for a much longer period of time, which significantly reduced their ability to perform well on the RTTs (see 
addendum on impact of years since education on RTT scores). 
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Based on the ratio of other cities’ scores to home scores for the subjects with and without exposure to sign 
varieties from other test sites, 4.1 percent of the total intelligibility among the subjects with exposure was from 
acquired intelligibility and 95.9 percent from inherent intelligibility. For the population as a whole, only 1.4 percent 
of the total intelligibility was from acquired intelligibility and 98.6 percent from inherent intelligibility. Thus, it 
appears that acquired intelligibility is not significant, and any bidialectalism is very passive among the Deaf in India. 
However, note that when selecting subjects for RTT, many Deaf who had a lot of exposure to other test cities were 
not surveyed with RTT; thus, the 1.4 percent may underestimate the actual Deaf population’ s level of bi-
dialectalism. Also note that demographic data rarely assessed exposure to any particular sign variety and never 
assessed the degree of exposure. Thus the results in the graphs above are more general and less specific than they 
might suggest. 

As this pilot study suggests, most RTT subjects had passive bidialectalism in other Indian Sign Language 
dialects; however, the results are rather inconclusive on bidialectalism for the population as a whole. A much larger 
sample size and a random selection of exposed and non-exposed subjects are needed to be more conclusive. The 
relative impact of sign language acquisition domains on exposure to sign varieties from other test sites (table 22) 
could be used to select subjects who represent the population for more extensive bidialectal study.  

4 Recommendations 

Below are recommendations for signed language literature development and further research in India, and 
recommendations for surveyors of signed languages based on this study. 

4.1 Literature Development  

Sign language in India is alive and thriving. The assessment of vitality showed that visual literature 
development will help fill the gaps and needs of many Deaf in India. It should also raise the prestige of sign 
language among the hearing population and policy makers, particularly in the deaf education system. 

Based on this research, the Mumbai sign language dialect is the best candidate for initial translation. 
Kolkata is the closest to being considered a separate language from the other sign language dialects and should be 
considered second priority in literature development. The third priority should be the Chennai sign language dialect. 
Since the majority of the Deaf in the survey (60 percent) said they want one sign language in India, it is 
recommended that the Mumbai translation be tested in other cities before other translation projects are initiated. The 
five dialects are considered a dialect cluster of one language. Thus it is recommended that in Kolkata and Chennai 
the Mumbai translation be adapted to the Kolkata and Chennai dialects where necessary. The most convenient 
option might be for the Mumbai translation and the other two adaptations to occur rather simultaneously. 

4.2 Future Research 

The following is a list of further study suggestions on the sign language dialects in India and surrounding 
countries: 

 
1. The majority of the Christian groups were started by a man who had learned ASL. At first the Christian groups 

(now fifty to seventy across India) used much of the ASL. It appears now that many of the Deaf in these groups 
are reverting back to a more Indian Sign lexicon. Thus more in-depth analysis should be done on cognates, 
iconic words, and lexical borrowing with ASL (and BSL) and on the assessment of ASL lexical borrowing 
among Christian and non-Christian groups. 

2. Future research should also confirm Zeshan’s Indo-Pakistani Sign language conclusions (2000b) and 
Woodward’s (1993) and Zeshan’s (2000a) Nepal conclusions as stated on page 6 of this document. It should 
also assess the use of the Kolkata sign language dialect in northeast India, Bangladesh, Burma, and Bhutan. 

3. Further study is needed to assess the most acceptable form of visual literature in the Indian Deaf community 
(i.e., pictures and line drawings on paper, video media, computer animation, etc.). . 

4. It should be noted that this study and past studies have not included research in the extreme northeast (Assam, 
Nagaland, etc.) and far north (Jammu and Kashmir) of India. In her lexical comparison study Zeshan (2000a) 
included Darjeeling on the edge of the Northeast and Jammu on the far edge of the North. Zeshan (in personal 
communication, 2002) stated that a study conducted in the 1930s in the Northeast concluded that their sign 
variety was a separate language from the rest of India. From personal reports of the Deaf or workers among the 
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Deaf, the sign language used in the Northeast has a strong mix of ASL. Others say it is quite different from the 
rest of India while still others say that it is not different. 

5. Further research could compare older versus younger signers’ language use to predict linguistic change in India. 
Hoopes et al. (2000) noted differences in older and younger signers resulted from a change in education policy. 
Hoyer (2004) also noted different signs according to age. 

6. As for Jammu and Kashmir in the North, there is a report of a large Deaf community in Kargil. Also a Deaf 
community was personally found in Srinagar and Leh. These could be investigated. 

7. No data were collected to determine if one gender or the other would be preferred as signer for translation 
projects. Lesson and Grehan (2004) also noted gender could play a role in sign use. This should be explored 
before visual literature is developed. 

8. There may be a need for more in-depth research on social constraints such as age and language background 
(i.e., changes in school language policies, and influences of foreign sign languages as medium of instruction) 
that might have resulted in a different sign use between older Deaf and younger Deaf (Lucas 2001). This could 
dramatically influence the selection of a Deaf translator for visual literature development. 

9. Only observational data on ethnic/religious/caste identity versus Deaf identity was obtained. More information 
of this sort could be quite valuable when considering a person for taping.  

10. Delving into attitudes indicating the kind of person acceptable to the Deaf community and confirming their sign 
ability when choosing a person for taping would be time well spent. This is especially important considering 
indications that even though the Deaf are very motivated to watch sign on television, this is no guarantee of 
viewing if it is unacceptable for some reason as reported regarding the Delhi news program. 

11. This survey did not assess bilingualism with any spoken language, which may be of interest in some contexts. 

4.3 Signed Language Survey Projects 

A list of chores per city that might be helpful to a surveyor doing RTT testing is listed in appendix H. 
Recommendations to signed language surveyors are listed below: 

4.3.1 Wordlists 

Data collection 
• Wordlists which include pictures often avoid obtaining the wrong signs for words with more than one 

meaning and for the written words not known or understood by the signer. Thus, using pictures as much as 
possible is recommended. 

• Wordlists should contain 200+ non-iconic words if possible. Use a larger list if not enough non-iconic 
words can be found, and narrow the list down to non-iconic words during analysis. 

 
Data analysis 

• Subjectivity of selecting non-iconic words can be high (5.1 percent in this study); thus establishing a 
criteria is recommended to standardize non-iconic word selection. If word selection does not follow a 
standardized criteria, standardized thresholds can not be established. This study used iconic word 
parameters from Taub (2001). 

• Assess lexical similarity with movement-hold model (Liddell and Johnson 1989). 
• Assessing lexical similarity using Blair’s thresholds (1990) should not be done with sign language 

assessment. New judgment thresholds for signed languages need to be established from assessments of 
many different (10+) signed languages. 

4.3.2 Recorded Text Tests 

Data collection 
• Practice stories for RTTs should have at least seven to nine questions to ensure understanding of test 

procedures and to prevent lower scores on hometown tests.  
• RTT testers should be proficient in the local sign if they administer and score tests. If they are not 

proficient, they should have an interpreter who is proficient in the local sign, although problems may 
happen with an interpreter, depending on the culture. 

• If at a study site there are many men and few women who are proficient in sign language, it is more 
important to survey proficient signers than it is to get equal numbers of men and women in the RTT sample. 
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• Priorities for controlling RTT variables are (1) time/age related variables, (2) tester variance (if more than 
one tester), (3) domains of sign language acquisition (particularly level of proficiency associated with 
having Deaf parents and siblings), and (4) exposure to sign varieties from other test sites. An attempt 
should be made to have equal representation of these variables across test sites. (Good Luck!) 

• After each RTT ask, “Is the storyteller’s sign more appropriate for a deaf or hearing audience?” This 
question helps assess if the storyteller modified sign to accommodate the researcher. 

• After each RTT ask, “Does this signer have good local sign?” This aims at assessing if the storyteller’s sign 
is representative of the local sign. 

• After administering all RTTs ask, “Which story signer’s sign is the most representative of your city’s?” 
Sign aims at assessing if the storyteller’s sign is representative of the local sign. 

 
Data analysis 

• The majority of Deaf may be considered non-proficient in sign because they acquired the language outside 
of the home at a later time in life. This results in a high variability in RTT scores, increasing the standard 
deviation. Therefore the convention of a standard deviation threshold of  >12 percent to 15 percent cannot 
be used to indicate bilingualism/bidialectalism with many signed languages. 

• The proficient signers generally have had greater exposure to sign varieties from other cities. Thus, they 
have acquired intelligibility. If these proficient signers are excluded from dialect intelligibility analysis, the 
variability is so high that no conclusions can be drawn. Thus surveying only Deaf people who have not had 
exposure to signs from other survey sites is not possible.  

• Sign languages in rapid rates of transition and development have higher variability and lower RTT scores 
than more static, developed sign languages. Therefore, fixed thresholds for dialect intelligibility cannot be 
used for language assessment. This paper proposes new methods of assessing RTT data with such high 
variability and yet yields reliable results. Methods include using t-tests, paired t-tests, and ANOVA 
confidence intervals to assess RTT data as they accommodate for high variation and low scores. Several 
statistical methods rather than one should be employed to get a better overall assessment. Levels of 
confidence can then be used to establish thresholds for dialect intelligibility assessment rather than using 
fixed thresholds. 

• Adjustment to RTT scores may be needed in order to reliably compare home scores and other test scores 
with t-tests. 

4.3.3 Demographic Survey 

Data collection should include the following: 
• Years of participation in Christian clubs, associations and other domains if applicable (significant in 

assessing impact of domains on sign language acquisition) 
• Age when education started and ended (significant in assessing testing ability and confirming years of 

education) 
• Grandparents’ level of deafness (significant in “Deaf family domain”). 

 
Three manuals, “SPSS survey tips, a handy guide to help you save time and money as you plan develop and 

execute your surveys”, “How to get more value from your survey data” and “Complete analysis with SPSS” by 
SPSS give excellent guidance for an entire survey project from the planning stage to the data analysis stage. The 
manuals can be downloaded for free off the Internet at: www.spss.com. Appropriate statistical analysis is explained 
in a logical, easy-to-follow format. A fourteen-day trial version of the SPSS software can also be downloaded but 
the file is 106 MB and can take hours to download (at least in India). The software is stand-alone in that it does not 
work within another program such as EXCEL spreadsheets, but it can do anything you want done. Other statistical 
software programs that do work within EXCEL as add-ins are faster to download and do not require as much disk 
space. They can be downloaded for free or as a trial version from the following Internet sites: 

 
• Essential Regression. http://www.geocities.com/SiliconValley/Network/1900/. (This is excellent for regression 

analysis of variables.) 
• Analyse-it. http://www.analyse-it.com/. (This has many statistical analysis tools.) 
• Other EXCEL add-ins and Statistical packages can be found at http://members.aol.com/johnp71/javasta2.html. 
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Appendix A. Email Questionnaire 

Personal Information: 

  1. Name (optional; all names will remain confidential and will be used only to re-contact you or send you survey 
results if you so desire): 

  2. Address (optional): 

  3. E-mail address (optional): 

  4. Gender: 

  5. Occupation: 

  6. Age: 

  7. Highest level of education: 

  8. City and province in India born in (or other): 

  9. Name of spoken language used by your family: 

10. Most common spoken language(s) used in your area: 

11. Sign language Information: 
a. Sign language(s) you sign (give the names): 

b. Are you deaf _____ or hearing _____? 

c. Where sign language(s) was/were learned (place a check by the appropriate answer): 

� Home ___ 

� School ___ School name and address: 

� Tutor ___ 

� Other (please list): 

d. Other people in your family that sign (please list): 

12. Languages you read and write: 

13. Other members of family who are Deaf: Mother ____ Father ______ Other (Please list): 

Deaf Group Interaction: 

14. Do/did you interact with other Deaf people in India? Yes ___No ____ 

a. Number of people in that group: 

b. City and province: 

c. Contact person’s name and address:  
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15. Do you know of other Deaf groups in India? Yes ___ No ___ 

a. City and province: 

b. Contact person’s name and address: 

Schools for the Deaf and Vocational Programs: 

16. Do you know schools/vocational programs with the Deaf in India (other than mentioned on number 11.c.)?  
Yes ___ No ____ 

a. Number of people in that program: 

b. City and province: 

c. Contact person’s name and address: 

Sign Language Resource Information: 

17. Do know of other sign languages used in India? Yes ___ (please answer a – c below) No ___    

a. What is/are the sign language name(s)? 

1.: 

2.: 

b. Where is/are the sign language(s) signed? 

1.: 

2.: 

c. If you have not learned this/these other sign language(s), how well do you understand this/these other sign  

language(s)? 

1.____ very well ____ well _____ fair ____ poor ____ none 

2.____ very well ____ well _____ fair ____ poor ____ none 

18. Other resources (please list other sources of information and addresses if known):  

19. Would you like to receive a copy of the results of this survey? Yes ___ No ___ 

20. Comments/Suggestions:  
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Appendix B. Demographic and Language Attitude Survey 

1. Surveyor(s): __________________________  2. Date: ____________ 
 
3. Survey Site: City: ___________________ 4. Pradesh: _____________________ 
   (State) 
5. Organizational Contact: _____________________  
 

PART A (Demographic) 
 

6. Name: 
  

_______________________________ 

 

7. Gender: 
  

Male: ____       Female: ____ 
 

8. Age: 
   

_____   
 

9. I am: 
   

Deaf: ___   Can hear a little: ___ 
 

10.  
 

Age became deaf: ___ 
 

11. Education: 
   

None: ___ 1: ___ 2: ___ 3: ___ 4: ___ 5: ___ 6: ___ 7: ___ 8: ___ 9: ___ 10: ___ 11: ___ 12: ___ 
College: ___ (degree: ________________)  Post Graduate:___ (degree: ________________) 
  

School Name: ____________________________ 
   

Vocational training: ___ (What field: ________________________) 
 

12. Read1: 
 

English: ___ Hindi: ___ Other: ___________________ None: ___ 
 

13. Write1: 
 

English: ___ Hindi: ___ Other: ___________________ None: ___ 

 

14. Job: 
 

 Now:______________   Before: _________________  Now a student: Yes ____ No ____ 
 

15. Father’s 
 Job: 

 

Now:______________    Before: __________________ 
 

 

16. Where  
    born: 

 
City: _____________,  Pradesh: ______________, Number of years in this city: ____ 

 

17. Current  
   residence: 

 
City: _____________,  Pradesh: ______________,  Number of years in this city: ____ 

 

18. Previous  
   residence: 

 

City: _____________,  Pradesh: ______________, Number of years in this city: ____ 
City: _____________,  Pradesh: ______________, Number of years in this city: ____ 

 

19. Deaf friends in other cities? 
 

  Yes ____  No _____ 
  City: _______________________  Pradesh: ____________________________ 
  City: _______________________  Pradesh: ____________________________ 
  City: _______________________  Pradesh: ____________________________ 
  City: _______________________  Pradesh: ____________________________ 

 

20. Age of sign language acquisition onset: ____ 
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21. Where sign  
was learned:1 

 

School:         ___  (name and city: ____________________________________________) 
Deaf Friend: ___  (name and city: ____________________________________________) 
Deaf Club:    ___  (name and city: ____________________________________________) 
Other:           ___  (please list: _______________________________________________) 

 

22. Problem 
communicating  
with1: 

 

 

None: ___ Traffic Police: ___ Hospital: ___ Medical Practitioner: ___ Shop Keeper: ___ Boss: ___ 
Teacher: ___ Banker: ___ Tax Officer: ___ Co-worker: ___ Family: ___ Other: ___ 

 

23. Problems communicating  
when1: 

 
Shopping: ___ Traveling: ___ No problem: ___ 

 

24. TV in my home1: 
 
Yes: ___ No: ___ 

 
PART B (Language Attitudes) 

 
 

25. Watch Sunday Signed  
News: 

   

  Yes: ___ No: ___     Do you like it: Yes: ___ No: ___ 
  Do you understand it: All: ___ Half/Some: ___ Little/No: ___ 
  Comments: _________________________________________________________ 
 ___________________________________________________________________ 

 

26. Like teachers to use1:  
  Sign: ___ Hindi: ___ English: ___ Other (list): ____________________ 
 

 

27. If you had a deaf child,  
what would you teach  
him? 1 

 

  Sign: ___ Hindi: ___ English: ___ Other (list): _____________________ 

 

28. Desire to learn foreign  
signs1: 

 

  None: ___ American Sign Language: ___ British Signed Language: ___  
  Other (list): _______________________________________________ 
 

 

29. Desire other cities’ signs? 
 

No: _____ Kolkata: ____ Chennai: ___ Delhi: ___ Hyderabad: ___ Mumbai: ___  
Other: _______________________________ 
 

 

30. Different Signs: 
 

Do deaf in this city sign differently? Some difference: ___ Little difference:____ 
No:____ 
 

 

31. Do you think the signs  
across India are… 

 

Same: ____ Different: ____ 

 

32. If different, is that a  
problem for the deaf in  
India? 

 
Yes: ____  No: ____ Why: ______________________________________________ 
 
______________________________________________________________________ 

 
33. Do you want to see the  

same sign throughout 
India? 

 
Yes: ____  No: ____ Why: ______________________________________________ 
______________________________________________________________________ 

 

34. Other deaf family: 
 
 

   

None: ___  Father: ___  Mother: ___  Brother: ___  Sister: ___  Children: ___  Wife: ___  
Husband: ___ Other: ___ 
   (CONFIRM IF NUMBER OF DEAF INCLUDES THEM AND IF DEAF RELATIVE  
     ALSO AT SCHOOL/CLUB; I.E., DON’T DOUBLE RECORD) 
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35. Family members who  
    sign1: 

 

None: ___ All: ___ Father: ___ Mother: ___ Brother: ___ Sister: ___ Children: ___ 
Husband: ___ Wife: ___ Other: ___ 

 

36. If any member of your  
      family does not sign, do  
      you wish he/she did?1 

 

  Yes: ___  No: ___ 

 

37. Ranking of the sign you  
      like2: 

 

____ Kolkata ____ Chennai ____ Delhi ____ Hyderabad ____ Mumbai  

 

38. Best city for deaf people1: 
 

__________________________________________________________________________ 
 

39. Clubs you attend: 
 

______________________________________________________________________  
 

Leadership Positions: _______________________________ How Long?____________ 
 

40. Comments: 
 

_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 

1 Included only in second stage of survey  
2 Included in Kolkata, Delhi, Mumbai, and Chennai only during the third stage of survey  
 
 

Appendix C. Story Collection Procedures for RTTs 

1. Criteria for appropriate person 
• born and raised in the city 
• proficient in the local sign 
• held in respect by other signers (i.e., deaf, had deaf parents, no home sign) 
• capable of signing a two- to five-minute story 

 
2. Criteria for story 

• two to five minutes 
• about a personal experience that is not predictable 

 
3. Procedures for collecting the story 

• select a deaf person after conducting the demographic survey 
• explain to them type of story we want 
• have them practice the story a few times 
• ask them to use little fingerspelling and only local signs 

 
4. Recording procedures 

• setup video camera using a tripod to reduce recording blur 
• record with sufficient lighting 
• record in location with no distractions or interruptions 
• fill viewing frame from hips up with sufficient room above head and to the sides 
• verbalize onto the tape location, date, signer’s name, and story number 
• Have stories simultaneously voice interpreted onto tape if proficient interpreter is available at the same 

time. This reduces later transcription time with a third party informant. Note: Encourage the voice 
interpreter to speak loudly, especially if only built-in microphone on camera is being used.  
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Appendix D. Criteria for Selecting Subjects for Wordlist Elicitation, Story 
 Collection, Question Recording, and RTTs (listed in order of 
 significance) 

1. Born and raised in that city 
2. No exposure to sign varieties from other cities surveyed (Rationale: can’t distinguish inherent intelligibility 

from acquired intelligibility) 
3. Prefer higher education (more often better signer and will pass home test) 
4. Prefer person with other deaf family members (more often better signer and will pass home test)*** 
5. Age became deaf (pre-lingual deaf preferred) 
6. Deaf or hard of hearing (Deaf preferred) 
7. Age of sign language acquisition onset (Earlier age preferred) 
 
*** Number 4 should be moved to number 1 due to such a person’s sign language proficiency and “native” signer status. 
 
 

Appendix E. RTT Procedures 

1. Determine whom to survey from previous demographic survey list and locate person. If no previous 
demographic survey has been conducted, ask the head administrator who was born and raised in the city and has 
good sign. 

2. Explain who we are. 
3. Confirm data previously collected. 
4. Complete attitude survey part B (appendix B). If the person is new, complete parts A (demographic) and B. 
5. Show photos of each storyteller and ask subject if he/she knows any storyteller. Record results on the top of the 

score sheet (appendix F). 
6. Complete the remaining header information on the score sheet. 
7. Play locally signed instructions for RTT, and confirm subject understands. 
8. Conduct practice story test. Play the practice test as often as necessary to ensure subject understands the 

procedures. 
9. Play home test story once. 
10. Explain we will play again one section at a time with a question following each section. 
11. Play the first section and question. Do not play the section or question over again. 
12. Record answers verbatim on score sheet. If able to score the answer, check the appropriate box: “I” for 

incorrect, “P” for partially correct, “K” correct, and “M” for maybe. 
13. Continue playing sections and questions until test is complete. 
14. Complete part C of RTT score sheet (appendix F). 
15. Score home test. If he or she scored six or more correctly, then continue with testing other cities’ stories. 
16. If he or she scored less than six, stop surveying this person. 
17. Rotate order of tapes administered to eliminate poor testing procedure comprehension bias and fatigue bias. 
18. After testing all 5 stories and completing part C of the RTT score sheet for each, complete part D of the RTT 

score sheet (appendix F). 
 
Notes: 
 
• Does school have boarding? 
• Label tapes with codes. 
• Each subject will be tested on all tapes with sufficient breaks in between. 
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Appendix F. RTT Score Sheet and Accompanying Questions 

Part A 

Person Asking RTT Q: ________________________  Person Recording RTT A: ___________________ 
City: ________________  Test story: _____________ Date: ____________   
Subject name: _______________________________  Gender: _______  Age: _______   
 
Organization: ___________________________  Do you know the storyteller? Yes: ___ No: ___ 
Part B 

        I   P  K  M  (“I”: incorrect, “P”: partially correct, “K”1: correct, and “M”: maybe) Comments 
1. �  � �-  � _____________________________________________________________ 
 
2. �  � �-  � _____________________________________________________________ 
 
3. �  � �-  � _____________________________________________________________ 
 
4. �  � �-  � _____________________________________________________________ 
 
5. �  � �-  � _____________________________________________________________ 
 
6. �  � �-  � _____________________________________________________________ 
 
7. �  � �-  � _____________________________________________________________ 
 
8. �  � �-  � _____________________________________________________________ 
 
9. �  � �-  � _____________________________________________________________ 
 
10. �  � �-  � ____________________________________________________________ 
 
11. �  � �-  � ____________________________________________________________ 
 
12. �  � �-  � ____________________________________________________________ 
 
13. �  � �-  � ____________________________________________________________ 
 
14. �  � �-  � ____________________________________________________________ 
 
15. �  � �-  � ____________________________________________________________ 
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Part C 

Questions after administering this recorded text test: 
 

A. How much of the sign did you understand? All: ___ Half/some: ___ Little: ___ None: ___  

B. Is the storyteller’s sign ___ from your sign? Same: ___ Little different: ___ V. Different: ___ 

C1. Would you like to see the storyteller’s sign on TV? Yes: ___ No: ___  

C2. If “no,” why not? _________________________________________________________ 

D. Where do you think the story signer is from? City: _________________ Pradesh (State): _______________ 

Part D 

Questions administered after all recorded text tests: 
 

A1. Which test did you find easiest: ____________ A2. Hardest: _____________ 

B1. Which city’s sign did you like the  
       best? (Not favorite story) 

 
__________________________  

 
B2. Why? 

 
__________________________________________________ 
__________________________________________ 

 
C1. Did anyone sign too fast? ______________   

 
C2.  Too slowly? _____________ 

 
D. Which of the signers would be good teachers? 

 

 
E. Which one has really good “proper” sign? 

 

 
F. Did you enjoy seeing signing on videotape? 

 

 
G. Which signer would you like to meet and have  
    over for tea? 

 

 
H. Is there any signer you would not want to meet?… 
     Or would not invite to your house? 

 

 
I. Comments 

 

1 “K” was used to disguise what was being recorded in case the subject should look at the score sheet and influence his or her 
ability to perform on the test. 
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Appendix G. Lexical Similarity Scores for Each Word for All Cities’ Comparisons 
 
Word Delhi 

versus 
Chennai 

Delhi 
versus 

Kolkata 

Delhi 
versus 

Mumbai 

Delhi 
versus 

Hyderabad

Kolkata 
versus 

Chennai 

Kolkata 
versus 

Mumbai 

Kolkata 
versus 

Hyderabad

Chennai 
versus 

Mumbai 

Chennai 
versus 

Hyderabad

Mumbai 
versus 

Hyderabad

Mean

black1 1 1 1 1 1 1 1 1 1 1 1.00
green1 0.25 0 0 0 0 0 1 0 0 0 0.13
red1 0.25 0.25 0.5 0.5 1 0.5 0.5 1 1 1 0.65
white 1 0 0.5 1 0 0 0 1 1 1 0.55
yellow1 0.75 0 0.25 0.75 0 0.25 0 0 1 0 0.30
1000 1 0.5 0.5 1 1 1 1 1 1 0.5 0.85
eight2 0.75 0.75 1 0.5 1 0.75 1 0.5 0.75 0.75 0.78
four2 1 1 1 1 1 1 1 1 1 1 1.00
one lakh 1 1 1 1 1 1 1 1 1 1 1.00
six2 1 1 1 0.5 1 1 0.5 0.75 0.75 0.75 0.83
sixteen 1 0.5 1 1 0.5 0.25 0.25 0.75 1 0.75 0.70
ten2 1 0 1 1 0.5 1 0 0.75 0.75 1 0.70
twelve2 1 0 1 1 0.5 0.75 0 1 1 1 0.73
twenty2 1 1 0.75 1 1 0.75 1 1 1 1 0.95
apple1,2 0.5 0.5 1 0.75 1 0.75 0.75 1 0.75 1 0.80
banana1,2 1 0.75 1 1 0.75 0.75 0.75 1 1 1 0.90
melon1,2   1 1 1 0.5  1 0.90
cabbage1 1 0.5 0.25 0.25 0.75 1 0.25 0 0.5 0.25 0.48
cauliflower1 1 0.5 0.5 0.5 0.5 0.75 0.5 0.5 1 0.5 0.63
chili (red) 1 1 0.6 1 1 1 1 1 1 1 1 0.96
corn1,2 0 1 1 0 0 0.5 0 0 0.5 0 0.30
eggplant1 0 0 0 0 0 0.75 0 0 0 0 0.08
onion1 0 0.25 1 1 0.75 0.5 0.5 0 1 1 0.60
rice1 0 0 1 0.5 0.25 0.25 0 0 0 1 0.30
tomato1 0.5 0.5 0.75 0.75 1 0.75 0.75 0.5 1 1 0.75
curds/yogurt 1 1 0.75 1 0 0.75 1 0 1 0.75 0.73
egg1 0.5 1 1 0.5 1 1 1 1 1 1 0.90
milk1,2 1 1 1 0.5 1 1 1 1 1 1 0.95
garlic1 0.5 0 0.75 0.75 1 0.5 1 0.5 1 0.5 0.65
salt1 1 1 1 1 0.25 0.5 0.5 0.5 0.5 1 0.73
turmeric1 0.25 0.5 0.5 1 0.25 0.75 0.5 0.25 1 0.5 0.55
tea1 1 1 0.75 1 1 1 1 1 1 1 0.98
water1 1 1 1 1 1 0.5 0.75 1 0.75 1 0.90
flower1 0.75 1 1 1 1 1 1 1 1 1 0.98
leaf1,2 0.75 1 0.75 1 0.25 0.5 0.75 0.75 0.75 0.5 0.70
tree1 1 1 1 0.75 0.75 1 1 1 1 0.75 0.93
bird1,2 1 1 1 1 1 1 1 1 1 1 1.00
cat1,2 0.75 1 0.5 0.5 1 1 0.5 1 0.75 1 0.80
chick1,2 1 1 1 1 1 1 1 1 1 1 1.00
chicken1,2 1 1 1 1 1 1 1 1 1 1 1.00
cow1,2 1 1 1 1 1 1 1 0.75 1 1 0.98
dog1 1 0.75 0 1 0.25 0 0.75 0 1 0 0.48
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Appendix G, Continued 
 
Word Delhi 

versus 
Chennai 

Delhi 
versus 

Kolkata 

Delhi 
versus 

Mumbai 

Delhi 
versus 

Hyderabad

Kolkata 
versus 

Chennai 

Kolkata 
versus 

Mumbai 

Kolkata 
versus 

Hyderabad

Chennai 
versus 

Mumbai 

Chennai 
versus 

Hyderabad

Mumbai 
versus 

Hyderabad

Mean

feather1 1 1 1 0 1 0.5 0.75 1 1 0 0.73
fish1,2 0 1 1 0.25 0.5 1 1 0.5 1 0.75 0.70
monkey1,2 1 1 1 1 1 1 1 1 1 1 1.00
mosquito1,2 1 1 1 1 1 1 1 0.5 1 1 0.95
rabbit1,2 0.5 1 1 0.5 0.8 1 1 0.8 0.8 1 0.84
snake1,2 1 1 1 1 1 1 1 1 1 1 1.00
spider1,2 1 1 1 1 0.75 0.5 0.5 1 1 1 0.88
water buffalo1,2 0.25 0.25 0.25 0.5 0.25 0.5 0 1 0.5 0.5 0.40
worm1,2 1 1 1 1 1 1 1 1 1 1 1.00
tail1,2 0.5 0.75 1 1 1 0.75 0.75 1 1 1 0.88
clouds (white) 1 1 0.75 1 0.75 1 0.75 0.75 1 1 1 0.90
rain1,2 0.75 1 1 0.75 0.75 1 1 0.75 1 1 0.90
snow1 1 0.5 0.75 1 0 0 0 0.5 1 0.5 0.53
rainbow1,2 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 0.5 0.5 0.55
lightning1,2 1 1 1 1 1 1 1 1 1 1 1.00
wind1,2 1 1 1 1 1 1 1 1 1 1 1.00
earth1 0.25 0.25 0 0 0.25 0.25 0.25 1 1 1 0.43
wood1 0.5 0.25 0.25 0.25 1 0.5 1 1 1 1 0.68
fire1,2 1 1 1 1 1 1 1 1 1 1 1.00
gold (metal) 1 0.5 0.5 0.5 0.5 0 0.5 0.5 1 1 1 0.60
ice1 0.75 1 1 0.5 0.75 1 1 1 1 0.5 0.85
moon1 1 0 1 1 0.25 0 0 1 1 1 0.63
mountain1,2 0.75 1 1 1 0.75 1 0.75 0.75 1 1 0.90
river1,2 1 1 0.5 0.5 1 0.5 0.5 0.5 0.5 1 0.70
road1,2 0.75 1 1 1 1 1 1 1 1 1 0.98
sea1 1 1 0.5 0.5 0.5 0.5 0.5 1 1 1 0.75
sky1 0.75 0.75 0.75 1 1 1 1 1 1 1 0.93
star1 1 1 0.5 1 1 1 1 0.5 1 0.5 0.85
stone1 0.25 0.5 0.25 1 0.5 0.5 1 0.5 1 0 0.55
sun1 1 1 1 1 1 1 1 1 1 1 1.00
birth2 1  1 0 0.75 1 0 0.63
blood1 0.5 1 1 1 0.75 0.75 0.75 0.75 1 1 0.85
heart1,2 0.25 0.5 1 0.25 1 0.5 1 0.75 1 1 0.73
morning 1 0.75 0.5 0 0.25 0 0 1 0.75 1 0.53
evening 0 0.25 0 0.5 0.25 0.25 0.5 0.25 0 0 0.20
night1 0 0 0 0.25 0 1 0 0 0 0 0.13
tomorrow1 1 1 1 1 1 1 0.5 1 1 1 0.95
yesterday 1 1 1 1 1 1 0.75 0.75 1 1 0.75 0.93
day1 0.5 0 0 0.25 0.5 0 0.5 0.75 1 0 0.35
week1 0.25 0 0 0 0.75 0.75 0.75 1 1 0.75 0.53
month1 0.5 0 0 0 0 0 0 1 1 1 0.35
year 1 1 1 1 1 1 1 1 1 1 1.00
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Appendix G, Continued 
 
Word Delhi 

versus 
Chennai 

Delhi 
versus 

Kolkata 

Delhi 
versus 

Mumbai 

Delhi 
versus 

Hyderabad

Kolkata 
versus 

Chennai 

Kolkata 
versus 

Mumbai 

Kolkata 
versus 

Hyderabad

Chennai 
versus 

Mumbai 

Chennai 
versus 

Hyderabad

Mumbai 
versus 

Hyderabad

Mean

beggar1,2 0.75 1 1 1 1 1 1 0.5 1 1 0.93
boss 1 0.5 0.5 1 0.75 0.5 1 0.5 1 0.5 0.73
doctor1,2 1 1 1 1 1 1 1 1 1 1 1.00
friend 1 1 1 1 1 1 1 1 1 1 1.00
enemy 0.75 1 0.75 0.75 0.5 0.5 0 0.25 0 0 0.45
king1 1 1 0.5 1 1 1 0.5 1 1 0.75 0.88
man1 0.5 0.5 1 1 0.5 0.5 0.5 1 1 0.75 0.73
woman1 0 0.5 1 1 0 0 0 0.5 0.5 1 0.45
student1,2 1 0.5 1 0.5 0.5 0.5 0 1 0.5 0.5 0.60
teacher1 0.5 0 0.75 0.75 0.75 1 0.75 1 1 0.75 0.73
brother (elder) 1 0 1 1 0.5 0.5 0.5 0.5 0.75 0.5 1 0.63
family1 0.5 1 1 1 0.5 1 1 1 1 1 0.90
father1 0.5 0.5 0.5 0.5 0.75 1 1 1 0.5 0.5 0.68
mother1 0.25 1 0.75 0.5 0 0.5 0.5 0.25 1 0.5 0.53
sister (younger) 1 0.25 1 1 0.5 0.75 1 0.5 1 1 0.5 0.75
husband1 0.5 0 1 1 0 0 0 0.5 1 1 0.50
wife1 0.75 0 1 1 0 0 0 1 1 1 0.58
Buddhist2 0 0 0.75 0.5 0 1 0.5 1 1 0.5 0.53
Christian2 0.5 1 1 1 1 1 1 1 1 1 0.95
Hindu1,2 0 0 1 1 0 0 0 0 0.25 1 0.33
Muslem1 0.5 1 1 1 1 1 1 1 1 1 0.95
Sikh 1,2 1 1 1 1 1 1 1 1 0.75 1 0.98
wedding1 0 1 1 0 0.5 0.5 0.5 0.5 1 1 0.60
name 0.75 1 0.75 0.25 0.75 0.75 0.5 1 0.5 0.25 0.65
cricket1,2 1 1 1 1 1 1 1 1 1 1 1.00
book1,2 1 1 1 1 1 1 1 1 1 1 1.00
broom1,2 1 1 1 1 1 1 1 1 1 1 1.00
bus1 1 1 1 1 0.5 0.5 0.5 0.5 1 0.5 0.75
candle1,2 1 1 1 1 1 1 1 1 1 1 1.00
chair1 0.5 1 0.5 1 0.5 1 1 1 1 1 0.85
computer1,2 0.5 0.5 1 1 0.25 0.5 0.5 1 1 1 0.73
door1,2 1 1 1 1 1 1 1 1 1 1 1.00
email 1 1 0.5 1 1 1 1 0.5 1 0.5 0.85
fork1,2 1 1 1 1 1 1 1 1 1 1 1.00
house1,2 1 1 1 1 1 1 1 1 1 1 1.00
movie1 1 0.25 0.5 0.5 1 0.5 0.5 1 1 1 0.73
ring (on finger) 1,2 1 1 1 1 1 1 1 1 1 1 1.00
roof1,2 0.5 0.5 1 1 0.5 0 1 1 1 1 0.75
rope1,2 1 0.5 1 1 0.5 1 0.5 1 1 1 0.85
sandal1,2 0.5 0.5 1 0.25 0.25 1 0.75 0.5 1 1 0.68
sari1,2 1 1 1 1 1 1 1 1 1 1 1.00
school 1 1 1 0.75 1 1 0.75 1 0.75 1 0.93
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Appendix G, Continued 
 
Word Delhi 

versus 
Chennai 

Delhi 
versus 

Kolkata 

Delhi 
versus 

Mumbai 

Delhi 
versus 

Hyderabad

Kolkata 
versus 

Chennai 

Kolkata 
versus 

Mumbai 

Kolkata 
versus 

Hyderabad

Chennai 
versus 

Mumbai 

Chennai 
versus 

Hyderabad

Mumbai 
versus 

Hyderabad

Mean

spoon1,2 0.75 1 1 1 1 1 1 1 1 1 0.98
telephone1,2 1 1 1 1 1 1 1 1 1 1 1.00
television1,2 1 1 1 1 0.5 0.75 0.25 1 0.5 1 0.80
train1 1 1 1 1 1 1 1 1 1 1 1.00
umbrella1,2 1 1 1 1 1 1 1 1 1 1 1.00
wheel1,2 0 1 1 1 0.75 0.75 1 0.79
love1 1 0 1 1 0 1 0.5 0.75 1 1 0.73
hate 0 0.75 0.75 1 0 0.5 1 0 0 0.75 0.48
change (verb) 1  0.75 1 1 1 1 1 1 0.75 0.94
chat1 0.75 1 0 0.75 0.75 0.25 0 0 1 1 0.55
count 1 1 1 1 1 1 1 1 1 1 1.00
dance1,2 1 1 1 1 1 1 1 1 1 1 1.00
fly (bird) 1,2 0.5 1 1 0.5 0.5 1 1 0.5 1 0.5 0.75
gossip1 0.75 0 1 0.5 0 0 0.25 1 1 0.5 0.50
grief 0 0 0 0 0 0.5 0.75 0.75 0.75 0.75 0.35
laugh1,2 0.6 1 0.5 1 0.5 0.75 1 0.25 0.25 1 0.69
true 0.5 0 1 0.5 0 0 0.5 1 1 1 0.55
lie (untruthful) 0.25 0 0 1 0 0 0.25 0 0 1 0.25
to lose 1 1 1 1 1 - - 1 - 1 1.00
bathe1,2 0.25 1 1 1 0 0 0 0.75 1 0.75 0.58
catch1,2 1 1 1 1 1 1 1 1 1 1 1.00
climb1,2 1 1 1 1 1 1 1 1 1 1 1.00
dig1,2 1 1 1 1 1 1 1 1 1 1 1.00
fight1,2 1 1 1 1 0.5 1 1 1 1 1 0.95
kick1,2 0.5 1 1 1 0 1 1 0.5 1 1 0.80
melt1 1 1 1 1 1 1 1 1 1 1 1.00
open1,2 1 1 1 1 1 1 1 1 1 1 1.00
read 1,2 1 1 1 0.5 1 1 0.5 1 0.5 1 0.85
sleep1,2 1 1 1 1 1 1 1 0.5 1 1 0.95
stir1,2 1 1 1 1 1 1 1 1 1 1 1.00
swim1,2 1 1 1 0.75 1 1 1 1 1 1 0.98
swing1,2 0.75 1 1 1 1 1 1 1 1 1 0.98
throw1,2 1 1 1 1 1 1 1 1 1 1 1.00
weigh1,2 1 1 1 1 0.5 1 1 1 1 1 0.95
write1,2 1 1 1 1 1 1 1 1 1 1 1.00
play1 0.5 0.75 1 0.5 0.25 0.75 0.25 0.5 0.25 1 0.58
run1,2 1 1 1 1 1 1 1 1 1 1 1.00
sell1 1 1 1 1 1 1 1 1 1 1 1.00
sing1,2 0.75 1 1 1 1 1 1 1 1 1 0.98
sit1,2 1 1 1 1 1 1 1 1 1 1 1.00
stand1,2 1 0.75 1 1 1 0 0 1 1 1 0.78
think2 1 1 1 1 0.5 0.5 0.25 1 1 1 0.83
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Appendix G, Continued 
 
Word Delhi 

versus 
Chennai 

Delhi 
versus 

Kolkata 

Delhi 
versus 

Mumbai 

Delhi 
versus 

Hyderabad

Kolkata 
versus 

Chennai 

Kolkata 
versus 

Mumbai 

Kolkata 
versus 

Hyderabad

Chennai 
versus 

Mumbai 

Chennai 
versus 

Hyderabad

Mumbai 
versus 

Hyderabad

Mean

wait1 1 0 1 0 0.5 1 0.75 1 1 0 0.63
walk1,2 1 1 1 1 1 1 1 1 1 1 1.00
wash clothes2 1 1 1 1 1 1 1 1 1 1 1.00
jump1,2 1 0.75 1 1 1 0.75 0.75 1 0.75 1 0.90
stop1,2 1 1 1 1 1 1 1 1 1 1 1.00
start 1 0.75 1 1 0.5 0.75 0.75 1 1 1 0.88
visit 1 0 0.75 1 0 0 1 0 0.25 0 0.40
celebrate 0.5 1 0 0 0 0 0 0 0.5 0.5 0.25
success 1 0.75 0 0.5 0.75 0.75 0.75 1 0.75 1 0.73
fail 1 1 0.5 1 1 1 1 1 1 1 0.95
forgetful 1 1 1 1 1 0.75 1 1 1 1 0.98
remember 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 0.5 0.5 0.55
afraid2 1 0.75 1 1 0.75 1 1 1 1 1 0.95
easy 0.25 1 1 0 0.5 0.75 0.5 1 1 1 0.70
difficult 0 1 0.5 0.5 0 1 0 0 0 1 0.40
all 0 0 1 0 0.5 1 0 1 1 0 0.45
angry1 0 1 0.5 1 0 0.5 1 0 1 1 0.60
bad  1 1 0.5 0.5 1 1 1 1 1 1 0.90
good 1 1 1 1 1 1 1 1 1 1 1.00
hungry1 1 1 1 1 1 1 1 1 1 1 1.00
thirsty1,2 1 1 1 1 1 1 1 1 1 1 1.00
beautiful2 1 1 1 1 1 1 1 1 1 1 1.00
ugly2 1 1 1 1 0.75 1 0.5 1 1 1 0.93
big1,2 1 1 1 1 1 1 1 1 1 1 1.00
small1,2 1 1 1 1 1 1 1 1 1 1 1.00
broken (pot) 1,2 1 1 1 1 1 1 1 1 1 1 1.00
different1 1 1 1 1 0.75 0.75 0.75 1 1 1 0.93
same1 - 0.5 1 0.5 0.75 0.25 0.25 1 1 1 0.69
dry (adj.) 1 1 1 1 1 1 1 1 1 1 1 1.00
wet1 0 0 0 0 0.25 0.75 1 0.5 1 0.5 0.40
fat1,2 1 1 1 1 1 1 1 1 1 1 1.00
thin1,2 1 1 1 1 1 1 1 0.75 1 1 0.98
few1,2 1 0.75 1 0.5 0 0.25 1 0.5 0.5 0.75 0.63
many1,2 0.75 1 0.5 1 0.75 1 1 1 1 1 0.90
full (cup) 1,2 0.75 0.75 0 0 0.5 0.5 0.75 1 1 0.5 0.58
empty1 0 1 1 0 0 1 0 0 1 0 0.40
happy1 1 1 1 1 1 1 1 1 1 1 1.00
sad1 1 1 0.75 1 1 0.75 1 0.75 1 0.75 0.90
heavy (weight) 1,2 1 1 1 1 1 1 1 1 1 1 1.00
light (weight) 1 1 - 1 0.75 1 1 0.75 1 1 1 0.94
hot1 1 - 1 - - 1 1 1 1 1 1.00
jealous 1 - 1 0 0 0 - 1 1 0 0.50
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Appendix G, Continued 
 
Word Delhi 

versus 
Chennai 

Delhi 
versus 

Kolkata 

Delhi 
versus 

Mumbai 

Delhi 
versus 

Hyderabad

Kolkata 
versus 

Chennai

Kolkata 
versus 

Mumbai

Kolkata 
versus 

Hyderabad

Chennai 
versus 

Mumbai 

Chennai 
versus 

Hyderabad

Mumbai 
versus 

Hyderabad

Mean

lazy 0 0 0 - 0 0.25 - 0.5 - - 0.13
less2 1 1 0.75 1 1 0.5 1 1 1 0.75 0.90
more2 0.25 0 0.75 0.5 0 1 0 0.25 1 0 0.38
long1,2 1 1 1 0 1 1 0.5 1 0.75 0.75 0.80
short1,2 0.75 1 1 1 1 1 0.75 1 1 0.75 0.93
new1 1 0.25 1 1 0 0.75 0.5 1 1 1 0.75
old1 1 1 0.5 0 1 0.5 0 0.75 0 0 0.48
poor1 1 1 1 1 1 1 1 1 1 1 1.00
rich1 1 1 1 0.5 1 1 1 1 1 1 0.95
right (correct) 1 0.5 1 1 1 0.25 1 1 1 1 0.88
wrong 0 0.25 1 1 0.5 0 0 0 0 1 0.38
sharp1,2 1 1 1 0.75 0.5 0.5 0.5 1 1 1 0.83
sick1 1 1 1 1 1 1 1 1 1 1 1.00
healthy 1 0 1 1 0.5 0 0 1 1 1 0.65
above1 0.75 1 1 1 1 0.75 1 1 1 0.75 0.93
behind1 1 1 1 - 1 0.75 1 1 - 0 0.84
under1 0.75 1 0.5 0.75 1 1 1 1 1 1 0.90
far1 0.75 1 1 1 0.75 1 1 1 1 1 0.95
near1 1 1 1 1 1 0.75 0.5 1 1 1 0.93
through 0 - 0 0 - - - 0.5 1 0.75 0.38
with (along) 0.5 0 1 0.5 0 0 0 0.75 1 0.25 0.40
among (midst) 0.25 0 0 0 0 0 0.25 0.5 0.75 0.75 0.25
how 0.75 1 1 1 0.5 1 1 1 1 1 0.93
how many? 1 1 1 1 0.5 0 0 1 1 1 0.75
what 0.5 1 1 1 0 1 1 0 0.5 1 0.70
when 1 0.75 0 1 0.5 0 0.75 1 0.75 0 0.58
where - 0.5 0.5 0.5 0 0.5 0.5 - 1 0.5 0.50
who 0 0.5 0.5 0 0 0.5 0 1 1 1 0.45
why 0.5 0 0 0.5 0 0 0 0 1 0 0.20
none  1 1 1 0.25 0.5 0.75 0.5 1 0.6 0 0.66
not 1 1 0.5 0.5 1 1 1 1 1 1 0.90
quick 1 0 1 1 0 1 0 1 1 1 0.70
slow 1 0.75 0.75 0.75 0.25 0.75 0 0 0 0 0.43
because 0.5 1 1 0 0 0.5 0.5 0 1 0.5 0.50
if 0.5 - 0.5 0.5 - - - 1 1 1 0.75

    
% Lexical Similarity 75.56 75.25 81.53 77.17 67.42 73.54 70.38 79.96 88.24 81.56
Count 242 237 245 242 240 239 238 243 241 244
1 Picture accompanying word on flip chart facing signer 
2 Words that were iconic 
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Appendix H. Jobs To Do in Each City for RTT Testing 

Task 
No. 

Time Job 

Pre-dubbing setup 
1. ½–1 hr/city (all team) Meet as team to discuss pre-dubbing plans and distribution of the work 
2. ¼–1 hr/city (1 person) Set up time to tape questions 
3. ½–2 hr/city (1 person) Write out questions for practice story 
4. 5 min /city (1 person) Charge camcorder batteries 
5. 5 min/city (1 person) Label question tape and all RTT #1 (replace labels on RTT #2 tapes 

from previous city) and #2 tapes (new tapes) and cartridges 
6. 5 min/city (1 person) Store RTT #1 tapes from previous city 
7. 1 min/city (1 person) Clean camcorder heads 
8. 1½–8 hr/city (2 

persons) 
Tape questions and move tape to “save” 

Dubbing 
9. 6–10 hr/city (2 persons) Dub stories and questions on RTT #1 tapes 
10. 2 hr/city (1 person) Copy RTT #1 tapes to RTT #2 tapes 
Pre-testing 
11. 1½ hr/city (all team) Meet as team to discuss pre-testing distribution of work 
12. ½–1 hr/city (1 person) Photocopy ~ 70 Demographic/Attitude Survey forms (front and back) 
13. ½–1 hr/city (1 person) Photocopy ~ 100 RTT score sheets and RTT attitudes forms 
14. ¼–½ hr/city (1 person) Photocopy last city’s contact list 
15. 1 hr/city (1 person) Update contact list on computer file and proof 
16. ¾ hr/city (1 person) Buy interviewee gifts (60–100 Rs. 5 chocolate bars and 20–30 pens) 
17. ½ hr/city (1 person) Buy another city map 
18. 10 min/city (1 person) List test order for tester(s) 
19. 10 min/city (1 person) Chart past Demographic/Attitude surveys conducted and assess needs 
20. 15 min/city (1 person) Make chart by male and female and group categories 
21. ¾ hr/city (1 person) List contacts by category and prioritize phone calls to make 

appointments according to meeting times and RTT passing potential  
22. 3–10 hr/city (1 person) Call contacts and set up appointments 
Conducting RTTs 
23. 1 hr/day (all team) Meet as team to discuss current status of data collected in city and the 

needs, contacts scheduled, and distribution of work 
24. 8–15 days/city (3 

persons) 
Administer Demographic/Attitude surveys and RTTs 

25. 2 min/city (1 person) Clean camcorder heads regularly 
26. ¾ hr/city (1 person) Keep record of progress on RTTs and Demographic/Attitude surveys by 

category and assess needs daily 
27. 1 hr/day (2 persons) Score RTTs and proof data collected daily 
28. 10 min/day (1 person) Organize the data, write record numbers on Demographic/Attitude data 

sheet, and file the data daily 
29. ½ hr/day (2 persons) Record daily notes 
Data entry and analysis 
30. 32 hrs/city (1 person) Enter RTT scores and accompanying questions and 

Demographic/Attitude surveys 
31. 8–10 hrs/city (1 person) Proof all data entered 
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Appendix H, Continued 
 
Task 
No. 

Time Job 

Data entry and analysis, continued 
32. 5 hrs/city (1 person) Conduct tentative data analysis to confirm data collection consistency, 

assess other problems with data collection, determine other data needed, 
and make tentative conclusions that may direct further attention 

33. 5 hrs/city (all team) Discuss the above as a group  
34. ½ hr/city (1 person) Backup all data entered 
Literature search and report writing 
35. As time allows Collect and read literature 
36. As time allows Compile notes 
37. As time allows Write segments of report 
Other activities 
38. ½ hr/day (all team) Plan as a team, etc 
39. ¼ hr/day (each person) Record expenses daily 
40. 5 days/city (1 person) Enter finances and complete monthly finance report 
41. 1 hr/week (1 person) Periodically get money 
42. 2–3 hrs/city (1 person) Write thank you letters to contacts from previous city surveyed 
43. 3 hrs/city Arrange transportation to next city 
44. 1 day Pack and travel to next city 
Sum = 11 to 16 work days + 2 to 3 days off + 1 day travel with a team of five per city 
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ADDENDUM 
 

SOCIOLINGUISTIC FACTORS OF SIGN LANGUAGE 
PROFICIENCY AMONG INDIA’S DEAF 

 
 

Patrick and Metzger in their final sentence state “identifying the extent to which particular sociolinguistic 
factors have been considered relevant, and how systematically they have been incorporated, in a large sample of 
speech community studies might be a useful comparative and self-critical measure of speech researchers” (Patrick 
and Metzger 1996:239). India has one of the most diverse sociolinguistic compositions in the world with over 415 
spoken languages in daily use (Gordon 2005), five major religions, and about 850 educational institutions for the 
Deaf with diverse modes/mediums of education (Johnson and Johnson 2004). This has resulted in a non-uniform 
identity profile of the Indian Deaf and highly variable sign language acquisition and proficiency among the Deaf. In 
spite of this varied input, most, if not all, of the sign language varieties remain as one language (main report, 
Johnson and Johnson 2007).  

Much of the past research on variables affecting language acquisition among the Deaf has focused on 
spoken language acquisition. Most of these studies were of spoken language achievements in academic 
environments. Some studies included the impact of the use of signed language on the ability to perform spoken 
language skills. This report flips the analysis to a degree by examining the effect of general education as well as 
other factors on sign language proficiency. Only recently have studies focused on sociolinguistic variables that 
impact sign language phonology, vocabulary, and grammar (Schembri and Johnston 2004). This study examines 
sociolinguistic variation in sign language acquisition and proficiency. It delves into great depth of sociolinguistic 
factors based on demographic data of Deaf in India and recorded text tests (RTTs) in five locations in India. 

This study analyzes the variability (both artificial and natural) associated with dialect intelligibility testing 
with RTTs and standardizes the data to account for inconsistencies from artificial variability. Language attitudes are 
also assessed. This document has been pulled out from the main report to make the main report more streamlined 
and concise. Much of the information in this addendum goes into detail of the analysis that produces many of the 
results in the main report. The methods for data collection and analysis are discussed in the main report. Many 
interesting facts and observations of the Indian Deaf and inter-sign language relationships are brought out. This 
report expounds on the relationships between variables that impact the level of sign language proficiency based on 
data from the demographic and RTT surveys in five to seven cities across India from 2000 to 2002. 
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I. Assessment of Variability in RTT Scores and Adjustments for Sampling 
Bias 

 
The purpose of collecting RTT data was to assess dialect intelligibility among the five cities surveyed. RTT 

scores were highly variable, as mentioned in the methods. Variability resulted from artificial factors (sampling errors 
and inconsistencies) that are external to the test subjects and natural factors that are internal to the test subjects in the 
signing community. In order to best represent the dialect intelligibility of each city, the data must be standardized or 
adjusted where appropriate to accommodate for artificial sampling errors and inconsistencies. See section 3.2 page 
28 in main report for validation of adjustments. 

The following sections will describe the influence sampling error/inconsistencies and natural variation may 
have had on RTT scores (figure 1). Solutions to resolving sampling error and inconsistencies that hinder assessment 
of dialect/language groupings will be discussed. Because of the inter-relatedness of these variation factors, 
discussion will often make reference between sections. 

 

 

 
Figure 1. Overview of variables affecting RTT scores. 

 
The first section (A) discusses the impact of artificial variation and sampling bias on RTT scores and how 

appropriate adjustments were made to account for sampling bias. Correlations between self reported data, lexical 
data, and geographic distance data with RTT scores were monitored to validate adjustments (see section 3.2 page 28 
in main report).  

Section B will discuss the variability in RTT scores as a result of natural variation. Regression analysis and 
Ward’s Cluster method are used to assess the relationship between RTT scores and natural variables and inter-
variable relationships. A more in-depth analysis of variable relationships and impacts on RTT scores is organized by 
sign language acquisition domains. In some analysis the adjusted RTT scores are used, as they resulted in a stronger 
relationship. 

A. Variance as a result of sampling error or inconsistencies (artificial variability) in RTT 
scores and appropriate RTT score adjustments 

The following sections discuss the artificial variables, their impact on RTT scores, and appropriate 
adjustments. All artificial variables are basically independent of one another. Discussion is ordered according to the 
flow chart below (figure 2). 

Natural Variation (variability within test 
subject) 
• Due to external influences within and 

between individual test subjects 
• Due to internal influences within and 

between individual test subjects 
 

Artificial Variation (variability external to 
subject) 
• Due to variability in tape contents 
• Due to variability in testing environment 
• Due to variability within and between 

testers 
• Due to inconsistent scoring 

Recorded Text Test Scores 
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Figure 2. Artificial sampling errors and inconsistencies (external to test subjects) that result in variability of 

RTT scores between subjects, test sites, and cities. 
 

A.1. Consistency in scoring and selection of final test questions 
 
As mentioned in section 2.5.3 of the methods section in the main report, consistency in scoring was 

controlled by having one tester score all of the results; however, the surveyor may have had some slight 
inconsistences from city to city .  

Once all questions were scored for all cities, poor or inadequate questions were assessed for exclusion from 
further analysis according to the criteria in the methods (section 2.5.4 page 16 in main report). Comprehension 
questions for the RTTs were often hard to elicit out of context. The signer did not view the story before eliciting the 
questions to safeguard the signer from implying answers in signing the question. As a result, some questions were 
not very contextual and sometimes confused the subject when being tested. Some questions were more difficult to 
elicit because of the complexity of the sign needed to ask the question. Questions that highly biased the results were 
among those removed. Questions with less bias remained among the selected questions but added to the tape 
contents’ variability discussed below. Close attention was given to which questions should be removed as the 
removal of any one question could significantly change the resulting scores. One to five questions were removed per 
story test for a total of sixteen questions being removed. On the average, the removal of “questions” changed scores 
by 6.9 percent  

 
A.2. Variation associated with test tape contents  

 
Test tapes for each city contained the test story and test questions. In addition, each city’s hometown test 

tape contained initial photos of the five different story signers to assess if they were personally known. Hometown 
test tapes also included locally signed instructions of the testing process and a practice test. All of these parts except 
photos of the story signers had variables that were not necessarily consistent from tape to tape between test cities. 
These inconsistencies could bias the RTT data and mislead interpretations to some degree.  

Some subjects scored lower on hometown tests than on other tests. This suggests that the practice test was 
too short for the subject to comprehend the testing procedures well and/or that the storyteller did not have 
representative regional sign. Criteria for selecting story signers and question signers was mostly influenced by the 
level of proficiency in the regional sign variety. Sign language proficiency was based mostly on the number of deaf 
parents the signer/informant had. The informants’ proficiency may have been lower than expected as deaf parents’ 
sign ability may have been poor. Boyes Braem, et al. (2003) also noted that a researcher cannot always rely on deaf 
children of deaf parents as “native” signers.  

Hurlbut (2000) noted that it often took up to three or four of the tests before the subjects understood the 
procedure well in a survey in Malaysia. If it appeared that the subject did not understand the practice test, the 
practice test was played again until the subject seemed to grasp the procedures; however, some subjects apparently 
did not fully comprehend the procedures until later in the testing.  

Of the sixteen poor or inadequate questions removed from the tests (mentioned in section A.1), nine were 
among the first five questions asked on the home tests. This increased home scores by 6.0 percent, correcting for the 
majority of low home scores. Thirteen subjects still had low home scores after removing poor questions. If these 

Tape Contents 
• Practice test 
• Story & question content 
• Story & question signer 
• Non-sign factors 
• Tape content adjustments 

Testing Environ-
ment 
• Lighting 
• Interruptions 
• Tape quality 

Tester’s Variability 
Internal 
• Disposition  
• Ability 
External 
• Differences between 

testers 

Scoring Consistency 
And Selection of 
Final Test Questions 

Recorded Text Test Scores 
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subjects scored lower than expected on the first three questions, adjustments were made to the first three questions 
as follows: adjusted question score = (individual home score/mean city home score) x (mean city question score). 
These adjustments improved the thirteen subjects’ home scores by another 6.8 percent. Removal of poor questions 
and the adjustments resulted in increasing the home scores by an overall average of 7.6 percent (see section A.5). 
These results suggest that the practice test should be lengthened by five questions. Since the practice test had two to 
four questions, it is recommended that the practice test be expanded to seven to nine questions to increase the testing 
procedure comprehension prior to the hometown story test. 

Some stories had more complex discourse than others and thus were more difficult to understand. This also 
attributed to some of the differences in scores between stories. Fischer (1980) advises researchers not to rely on only 
one sign language consultant’s sign as their sign could contain variations not well understood by the Deaf 
community at large. Story signers may have also changed their sign slightly to accommodate the researcher. All 
efforts were made to avoid this problem, but it may still have occurred to some degree, tainting the natural sign. The 
analysis in this report uses other language components to compensate for potential error in using only one storyteller 
per city and researcher-accommodated sign for assessing dialect intelligibility. 

Several factors associated with the story and question signers could have impacted the RTT results. In 
several of the cities, subjects commented that older and younger Deaf sign differently. This fact was also noted 
among the Mexican Deaf (Faurot et al. 1999) and the Kuala Lumpur signers in Malaysia (Hurlbut 2000). Thus, older 
signers tested on a younger signer’s story, or vice versa, may have resulted in lower scores. To test this hypothesis, 
the story signers and the subjects were each categorized into one of two groups: over 25 years old and 25 or under. 
Then the mean RTT scores (adjusted) for each were compared. Older subjects scored slightly higher on stories 
signed by older signers than on stories signed by younger signers (62.1% versus 57.8%). However, the two means 
are not significantly different (p = 0.34). Younger subjects scored equally well on all stories (66.4% versus 66.1%). 

Another possible factor was the story signer’s and question signer’s degree of proficiency in signing. Good 
signers may use more complex sign not easily understood. To assess this, subjects were asked which story signers 
had good or proper sign and which signers were the hardest, easiest, fastest, and slowest. The results were then 
compared to the level of language proficiency results, based on the number of Deaf family members of the story 
signer. No relationship was found (p < 0.05). Thus the story signers appeared to have the same level of language 
proficiency. 

Differences in mean scores, by story, over all the cities combined suggest that some stories were more 
difficult than others were. At the end of the RTT testing, subjects were asked which story was the hardest and which 
story was the easiest (appendix F, main report). Subjects were also asked which stories were fastest and which were 
slowest. The results are shown in Table 1. The correlation between ranked raw mean RTT score per story and the 
ranking of hardest stories was 0.87 (figure 3, one tailed t-test p-value on the slope = 0.03). This supports the theory 
that some stories were more difficult than other stories and supports adjustment for those differences. Thus, it is 
appropriate to adjust scores so that the average score for each story is near equal as described at the end of this 
section. 
 
Table 1. Test subjects’ opinions associated with raw RTT scores from five cities across India. 
Stories Ranked mean 

RTT score 
Stories ranked 
from easiest to 

hardest 

Stories ranked 
from slowest to 

fastest 

Ranked percent 
understood from 

most (1) to least (5) 

Ranked difference 
in signs from most 

(1) to least (5) 
Kolkata 1.5 1 1 2 3 
Hyderabad 5 4 4 3 2 
Delhi 3 3 2 1 4 
Mumbai 1.5 2 3 4 1 
Chennai 4 5 5 5 5 



 70

Figure 3. RTT subjects’ ranking of story difficulty per story and the corresponding ranking of raw RTT scores  
(“K” is Kolkata, “M” is Mumbai, “D” is Delhi, “H” is Hyderabad, and “C” is Chennai). 

 
The ranking of raw mean RTT scores and fastest to slowest stories were also similar (r = 0.72, figure 4, one tailed t-
test p-value on the slope = 0.09) but not significant at the 95 percent confidence level. 

Figure 4. RTT subjects’ ranking of fastest to slowest stories and the corresponding ranking of raw RTT scores  
(“K” is Kolkata, “M” is Mumbai, “D” is Delhi, “H” is Hyderabad, and “C” is Chennai). 

 
The ranked mean RTT score was not related to subjects’ self-reported comprehension (r = 0.2, n = 83). 

When comparing the mean RTT per story per city with the mean self-reported understanding per city per story, a 
higher correlation of 0.47 was obtained, but it is still not significant. Looking at individual cities, Kolkata and 
Chennai judged their own understanding well (r = 0.78 and 0.75, respectively) while Hyderabad, Delhi, and Mumbai 
showed no correlation at all (r = 0.11, -0.19, and 0.12). This shows that the subjects were not too good at judging 
their own comprehension. 

The subjects’ assessment of whether the story sign variety was different from their own was highly 
variable. In Kolkata, Chennai, and Hyderabad, their raw RTT scores correlated with their assessment of the level of 
difference between their sign variety and the story sign variety (r = 0.88, 0.77, and 0.97, respectively). In Delhi and 
Mumbai the correlations were much lower (r = -0.34 and 0.20 respectively). The overall ranked comparison yielded 
an r = 0.32. Other factors that may influence the subject’s attitude and thus performance on the test could include the 
story signers’ posture, attitude, demeanor, etc.  

Table 2 shows the results of questions accompanying the RTTs by city and by story. Self-reported RTT 
data were merged for comparison to RTT scores. Results of the questions for slowest and fastest stories and the 
guessing where the storyteller was from showed no relationship with RTT data and were not included in further 
RTT assessment of score adjustments in table 3. SPSS manual (2003) gives validity for merging questionnaire data 
in this manner. Overall, the merged self-reported data correlated well with mean adjusted RTT scores (r = 0.75,  
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table 3), and the slope of the regression curve was very significant (p = 0.0003). Metz, et al (1997) also found self-
reporting to be a very reliable source of sociolinguistic data. 

 
Table 2. Responses (by percent) to questions asked during and after RTTs from five cities across India.  

Test Site Story Site How much 
is the 

storyteller’s 
sign 

different 
from your 

own?1 

(#1) 

How much 
sign did you 
understand?2 

 

 

 
 

(#2) 

Mean 
response to 
hardest and 

easiest 
stories3 

 
 

(#3) 

Mean 
response to 
slowest and 

fastest 
stories4 

 
 

(#4) 

Percent of the 
subjects who 

correctly 
guessed where 
the storyteller 

was from 
 

(#5) 

Mean 
% 
 
 
 
 

(#1–
#5) 

Mean 
without 
fast/slow 

and 
where 
from 

 
(#1–#5) 

Sample 
Size 

Kolkata 63 76 64 67 80 70 68 15 
Hyderabad 43 57 29 37 25 38 43 15 
Delhi 57 76 50 50 25 52 61 15 
Mumbai 63 69 61 60 27 56 64 15 
Chennai 37 62 50 33 25 41 50 15 

 
 
Kolkata 

Mean 53 68 51 49 36 51 57  
Kolkata 66 73 44 69 40 58 61 16 
Hyderabad 88 94 63 63 100 82 82 16 
Delhi 56 75 38 53 25 49 56 16 
Mumbai 72 77 63 47 19 56 71 16 
Chennai 59 73 44 22 19 43 59 16 

 
 
Hyderabad 

Mean 68 78 50 51 41 58 65  
Kolkata 68 82 62 68 47 65 71 17 
Hyderabad 71 84 56 59 13 57 70 17 
Delhi 68 74 62 56 59 64 68 17 
Mumbai 50 67 53 56 12 48 57 17 
Chennai 50 61 35 15 35 39 49 17 

 
 
Delhi 

Mean 61 74 54 51 33 55 63  
Kolkata 38 60 50 63 44 51 49 16 
Hyderabad 50 69 50 44 13 45 56 16 
Delhi 50 69 59 72 25 55 59 16 
Mumbai 75 79 66 50 57 65 73 16 
Chennai 34 56 31 19 24 33 40 16 

 
 
Mumbai 

Mean 49 67 51 50 33 50 56  
Kolkata 34 69 47 69 38 51 50 16 
Hyderabad 69 90 59 38 56 62 73 16 
Delhi 47 85 56 72 31 58 63 16 
Mumbai 47 79 41 47 25 48 56 16 
Chennai 67 94 66 22 50 60 76 16 

 
 
Chennai 

Mean 53 83 54 50 40 56 63  
 
1 Percent is the average of subjects’ responses to the question per story per city where “same,” “little different,” and “very 

different” have been converted to numeric values of 100%, 50%, and 0% respectively. 
2 Percent is the average of subjects’ responses to the question per story per city where “all,” “half/some,” “little,” and “none” 

have been converted to 100%, 66.6%, 33.3%, and 0%, respectively. 
3 Mean of individual average [individual average (easiest score + hardest score)] where question responses of “yes” for easiest 

story(ies) = 100 and “no” = 0, and question responses of “yes” for hardest story(ies) = 0 and “no” = 100. 
4 Mean of individual average [individual average (slowest score + fastest score)] where question responses of “yes” for slowest 

story(ies) = 100 and “no” = 0, and question responses of “yes” for fastest story(ies) = 0 and “no” = 100. 
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Several other factors regarding tape contents could have impacted the test subjects’ performance. These 
factors include video background, lighting, and focus during taping and were not consistent from story to story. 

Difficulties in test story and question comprehension as a result of the complexity of the story, the ability 
and sign choice of the storyteller and question signers, and non-sign factors skewed results on assessing inherent 
intelligibility and multilingualism. Differences in tape contents resulted in an average of 2.3 percent difference 
between test scores by story and are corrected for by adding or subtracting the correction factor by story in section 
A.5. 

 
A.3. Variation associated with the test subjects and testing environment  

 
Several other variables played some role in the subjects’ ability to perform on the tests. These included 

equipment failure, distractions, lighting, and interruptions. An attempt was made to prevent such problems, but they 
could not always be avoided. No adjustments were made for this variability in RTT scores. 

 
A.4. Variability within and between testers 

 
Another source of artificial variation occurred within and between the two testers. It would have been better 

to have only one tester for consistency; however, the survey would have taken much longer and the probability of 
test subjects communicating answers to other test subjects would have increased. This also would have required 
more time in any one Deaf group, which would have stretched their patience and cooperation. Variability included 
the testers’ day-to-day disposition and natural ability to accurately and effectively administer the test and understand 
the subjects’ answers to test questions. Testers’ abilities improved to varying degrees throughout the survey, and the 
mean variance in RTT scores generally decreased over time.  

A second factor that could have contributed to differences in data obtained by the two surveyors may relate 
to the level of hearing of each surveyor. Patrick and Metzger (1996) reviewed many sociolinguistic studies on sign 
language and found Deaf/hearing status as the most often noted factor for interviewers. In this study, one surveyor 
was hard-of-hearing and the other was hearing. Lucas and Valli (1992) stated, however, that the signing ability of 
the researchers was a more significant factor in the “Observer Paradox” than Deaf/hearing status. 

The effect of variability between surveyors from city to city was not consistent, resulting in 3.4 percent 
sampling error variability in RTT scores on the average. In order to reduce this bias, the amount of error that could 
be attributed to the surveyors is assessed and adjusted for by adding or subtracting the correction factor by surveyor 
and by test site in the section below. 

Other variability in demographic and RTT data may also have occurred as a result of the “Observer 
Paradox” as termed by Lucas and Valli (1992). They describe this as the interviewer’s influence on sign patterns 
where the Deaf subjects may alter their sign to accommodate the researcher. The greatest interviewer-induced sign 
accommodation may have occurred with the stories or questions elicited for RTTs, which in turn may have affected 
RTT results. This was discussed in more detail in section A.2. 

 
A.5. Adjustment of RTT scores for sampling bias 

 
The number of adjustments (correction factors) were first estimated by the difference between expected and 

actual home scores based on the regression of natural variables on home RTT scores (see section B.1 for more 
details). Adjustments were made only to the extent that they did not decrease mutual intelligibility. For example, the 
difference between the mean scores of the Delhi Deaf on the Hyderabad story and the Hyderabad Deaf on the Delhi 
story did not increase with adjustments. After adjustments were made, the new home scores were again regressed 
with the natural variables, and the R2 and F statistic of the regression model were monitored for improvements over 
the previous model. Adjustments were also monitored and validated with the correlations between home scores and 
other language component data sets including non-iconic lexical similarity data, self-reported RTT data, and 
geographic distance between test sites. The non-iconic lexical similarity data set came from the values in figure 6 in 
the main report. Geographic distance between test sites was standardized to help monitor for data inconsistency 
and/or illogical results. The self-reported RTT data came from the next to last column in table 2. Adjustments to 
RTT scores to reduce sampling error are shown in table 3. 
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Table 3. Hometown test scores before and after removal of poor or inadequate questions and adjustments and  
 the correlations of home score data with other language components.1 
City Teste

r 
Subject Raw Scores After 

Removal of 
Poor 

Questions 

After 
Additional 
Adjustment
s for Poor 

Home 
Scores 

After 
Adjustment 

for 
Differences 

in Tape 
Contents 

After 
Adjustment 

for 
Differences 
in Testers 

 1 1 57.1 50.0 54.7 56.3 67.1 
 1 2 46.4 55.0 65.4 66.7 76.9 
 1 3 53.6 65.0 69.9 71.1 80.6 
 1 4 42.9 50.0 59.5 60.9 71.6 
 1 5 67.9 55.0 55.0 56.5 67.4 
 1 6 57.1 70.0 75.5 76.5 85.1 
 1 7 46.4 45.0 45.0 46.6 57.4 
Kolkata 1 8 89.3 90.0 90.0 90.3 95.4 
 1 9 42.9 60.0 62.5 63.9 74.3 
 1 10 53.6 45.0 45.0 46.6 57.4 

 

 2 11 75.0 80.0 85.9 86.4 85.2 
 2 12 67.9 65.0 71.3 72.5 69.3 

 2 13 71.4 80.0 80.0 80.8 78.7 
 2 14 75.0 75.0 80.4 81.2 79.2 
 2 15 64.3 75.0 82.3 83.0 81.2 
 2 16 78.6 75.0 75.0 76.0 73.3 
 2 17 71.4 80.0 80.0 80.8 88.6 
 1 1 30.0 45.0 45.0 53.5 64.7 
 1 2 56.7 75.0 75.0 81.3 90.1 
 1 3 46.7 60.0 60.0 68.2 79.2 
 1 4 60.0 80.0 80.0 85.4 92.9 
 1 5 66.7 66.7 66.7 74.3 84.5 
 2 6 56.7 65.0 65.0 72.8 68.3 
Hyderabad 2 7 40.0 60.0 60.0 68.2 63.5 
 2 8 60.0 70.0 70.0 77.1 73.1 
 2 9 50.0 75.0 75.0 81.3 77.7 
 2 10 100 100 100 99.7 99.9 
 2 11 70.0 75.0 75.0 81.3 77.7 
 2 12 43.3 60.0 60.0 68.2 63.5 
 2 13 50.0 75.0 75.0 81.3 77.7 
 2 14 70.0 85.0 85.0 89.2 86.8 
 2 15 80.0 80.0 80.0 85.4 82.3 
 2 16 73.3 80.0 80.0 85.4 82.3 
 1 1 70.0 85.0 85.0 85.0 85.0 
 1 2 80.0 81.8 81.8 81.8 81.8 
 1 3 93.3 100 100 100 100 
 1 4 83.3 86.4 86.4 86.4 86.4 
 1 5 46.7 50.0 50.0 50.0 50.0 
 1 6 73.3 72.7 72.7 72.7 72.7 
Delhi 1 7 76.7 68.2 68.2 68.2 68.2 
 1 8 86.7 100 100 100 100 
 2 9 70.0 77.3 77.3 77.3 77.3 
 2 10 46.7 63.6 63.6 63.6 63.6 
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City Teste
r 

Subject Raw Scores After 
Removal of 

Poor 
Questions 

After 
Additional 
Adjustment
s for Poor 

Home 
Scores 

After 
Adjustment 

for 
Differences 

in Tape 
Contents 

After 
Adjustment 

for 
Differences 
in Testers 

 2 11 73.3 72.7 72.7 72.7 72.7 
 2 12 73.3 81.8 81.8 81.8 81.8 
Delhi 2 13 75.0 77.3 77.3 77.3 77.3 
 2 14 50.0 59.1 59.1 59.1 59.1 
 2 15 80.0 81.8 81.8 81.8 81.8 
 2 16 66.7 68.2 68.2 68.2 68.2 
 2 17 53.3 72.7 72.7 72.7 72.7 
 1 1 57.7 68.2 77.3 73.9 76.5 
 1 2 76.9 81.8 81.8 78.9 81.3 
 1 3 53.8 63.6 63.6 59.2 62.2 
Mumbai 1 4 53.8 54.5 61.8 57.3 60.4 
 1 5 54.5 54.5 54.5 49.8 52.9 
 1 6 61.5 72.7 72.7 68.9 71.7 
 1 7 65.4 72.7 72.7 68.9 71.7 
 2 8 73.1 77.3 77.3 73.9 70.8 

 

 2 9 84.6 90.9 90.9 89.2 88.5 
 2 10 84.6 90.9 90.9 89.2 88.5 

 2 11 84.6 90.9 90.9 89.2 88.5 
 2 12 69.2 72.7 82.5 79.6 77.3 
 2 13 61.5 72.7 72.7 68.9 65.2 
 2 14 80.8 86.4 86.4 84.0 82.4 
 2 15 76.9 81.8 81.8 78.9 76.5 
 2 16 50.0 50.0 50.0 45.2 40.2 
 2 17 53.8 63.6 63.6 59.2 54.6 
 1 1 76.9 83.3 83.3 82.5 77.7 
 1 2 69.2 75.0 75.0 73.8 67.7 
 1 3 76.9 83.3 83.3 82.5 77.7 
 1 4 92.3 100 100 100 99.1 
 1 5 100 100 100 100 99.1 
 2 6 100 100 100 100 99.5 
Chennai 2 7 53.8 58.3 58.3 56.7 54.2 
 2 8 69.2 75.0 75.0 73.8 71.7 
 2 9 84.6 91.7 91.7 91.3 90.0 
 2 10 84.6 83.3 83.3 82.5 80.8 
 2 11 57.7 70.8 70.8 69.5 67.2 
 2 12 50.0 54.2 54.2 52.5 49.9 
 2 13 80.8 87.5 87.5 86.9 85.4 
 2 14 92.3 100 100 100 99.5 
 2 15 92.3 100 100 100 99.5 
 2 16 50.0 54.2 54.2 52.5 49.9 
Mean   67.3 73.8 74.9 75.5 76.3 
Mean % change/city   6.6 1.0 2.3 3.4 
Minimum % 
change/city 

  5.4 0.0 -3.4 -3.5 

Maximum %   12.8 3.7 6.3 9.8 
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change/city 
Correlations with 
RTT Scores 

 Raw Scores Poor question removal and poor 
home score adjustment 

Tape contents and 
testers adjustments 

RTT regression 
variables 

 0.66 0.75 0.80 

Non-iconic lexical 
similarity 

 0.30 0.61 0.71 

Self reported RTT 
data 

 0.54 0.63 0.75 

Geographic 
distance 

 -0.09 0.07 0.35 

 
1 adjusted poor home scores are bolded 

 
Sampling error bias as shown in the table was quite significant in that it lowered scores by nine percent on 

the average. Removing poor or inadequate questions had the greatest impact followed by inconsistencies between 
surveyors, particularly in the first two cities. 

Blair (1990:33–34) recommends not adding to scores for a particular story as a way of compensating for 
low home scores (as a result of differences in tape contents (in particular, story difficulty) as it is invalid. Part of the 
error lies in the fact that points added to scores can often result in some scores greater than 100 percent, which 
increases the error factor when a subject cannot normally score over 100 percent. A solution to this problem is to 
calculate the amount of adjustment by quadratic formula of the relationship between the amount of adjustment and 
RTT scores. Using this formula prevents scores near one hundred or zero from exceeding one hundred or going 
below zero after adjustments have been applied. The data in the table and figure below demonstrate how home 
scores were adjusted for the Kolkata home score data set for one of the surveyors. 

 
Table 4. Data used to form the quadratic equation to calculate individual home scores adjustments for  

surveyor 1 in Kolkata. 
Home Scores Amount of adjustment 

0.0 0.0 
63.5 9.8 

100.0 0.0 
 

The home score of 63.5 was the mean home score of surveyor 1 in Kolkata. The 9.8 is the mean amount of 
adjustment estimated from the regression equation. The data points were then plotted with EXCEL and curve-fitted 
with the “format trendline” and the “2nd order polynomial” type with the “equation” option selected (see figure 5). 

Figure 5. Curve-fitted adjustments for surveyor 1 Kolkata home scores. 
 

Each home score for surveyor 1 was then plugged into the equation to obtain the amount of individual score 
adjustment. RTT results for data adjusted without curve fitting the adjustment amounts yielded lower correlations 
with other language components and less conclusive results than data with curve-fitted adjustments. Curve-fitted 
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adjustments actually improved correlations with other language components as shown in table 3. Comparing the 
correlations (Woods et al. 1996) of RTT data before and after adjustments for RTT regression variables and self-
reported data yielded statistics of 1.93 and 2.33, respectively. Both of the these statistics are greater than the critical 
value of 1.66 at the 95 percent confidence level (n = 83). The other language components lacked sufficient sample 
size for this statistical test. Thus, we are 95 percent confident that the adjustments are valid and are highly 
recommended on this RTT data set. Table 3 only shows the adjustments to home scores. Test scores other than the 
home tests were also adjusted in the same manner as the home scores for tester and story variance once the poor or 
inadequate questions had been removed. 

B. Natural variation between subjects as a result of internal factors 
The following section will discuss how the regression model was formed, what natural variables and 

variable interactions are included in the model, and the significance of variable/variable interactions of inclusion in 
the model. A more in-depth analysis of variable relationships and impacts on RTT scores organized by sign 
language acquisition domains is discussed in section B.2. 

 
B.1. Regression of natural variables on RTT scores 

 
As stated in section A.5. above, regression analysis of natural variables on home RTT scores was used to 

assess the amount of score adjustment to correct for sampling bias. Regression analysis also yielded the strength of 
variable relationships with RTT home scores. The Essential Regression software package by Steppan, Werner, and 
Yeat (2001) was used for regression analysis. The “auto fit” procedure with 0.1 significance level for inclusion of 
variables on all variables and variable interactions yielded the best-fit model. Variable interactions (i.e., the 
interaction between natural variables) were included because they had a significant impact on RTT scores. These 
interactions are discussed extensively in section B.2. Once adjustments were made for sampling bias (as described in 
section A.5. above), the new adjusted home scores were again regressed with natural variables and variable 
interactions yielding the best-fit regression equation below: 

 
y = 61.77 - 40.93(x1x2) + 0.75(x3x4) + 2.14(x5x6) + 18.18(x1x7) + 19.02(x8x9) + 5.36(x8x10) -   
      0.44(x3x7) - 1.49(x1x8) + 1.70(x2x3) + 1.38(x5x11) - 13.63(x10x11) + 11.74(x2x7) - 1.50(x4x5) -  
      13.02(x6x10), 
 

where “y” is the RTT score, “xi” are the independent variables and 61.77 is the y-intercept (table 5). 
The model R2 and F-statistic of the model are 0.64 and 8.5, respectively. The F-statistic p-value was <0.05; 

thus the model is adequate for predicting RTT scores. T-tests on the slopes of each variable in the model are listed in 
table 5. The level of significance (p-value) yields the relative influence of a variable and variable interactions within 
the model. 

 
Table 5. Natural variables included in the multiple-regression model, variable slopes, and statistical  

significance of variable inclusion. 
Independent Variables Slopes T-test 

Statistics 
P-values 

Y-intercept  61.77 15.99 <0.0005 
Exposure to other sign varieties * School student (x1x2) -40.93 -5.83 <0.0005 
Years of signing * Association for the Deaf (x3x4) 0.75 5.80 <0.0005 
Years of education * Christian club participation (x5x6) 2.14 5.00 <0.0005 
Exposure to other sign varieties * Watched the Delhi 
news program 

(x1x7) 18.18 4.74 <0.0005 

Deaf family * Independent (x8x9) 19.02 3.71 <0.0005 
Deaf family * Level of deafness (x8x10) 5.36 3.61 0.0006 
Years of signing * Watched the Delhi news program (x3x7) -0.44 -3.55 0.0007 
Exposure to other sign varieties * Deaf family (x1x8) -1.49 3.34 0.0014 
School student * Years of signing  (x2x3) 1.70 3.23 0.0019 
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Years of education * VTC student (x5x11) 1.38 3.20 0.0021 
Level of deafness * VTC student (x10x11) -13.63 -2.97 0.0041 
School student * Watched the Delhi news program (x2x7) 11.74 2.91 0.0049 
Association for the Deaf * Years of education (x4x5) -1.50 -2.54 0.0133 
Christian club participation * Level of deafness (x6x10) -13.02 -2.24 0.0283 

 
Note that variable interactions had more influence on RTT scores than a single variable by itself. However, 

it is still important to understand each individual variable’s impact on RTT scores as this helps evaluate what 
demographic data is significant in collecting for selecting RTT subjects and conducting RTT analysis. Thus each 
individual natural variable is regressed on RTT scores to assess its value. The overall net impact of adjustments did 
not weaken variable relationships with RTT scores as shown in table 6. Note that the variable impacts are not 
additive because of interactions between variables.  

 
Table 6. Relative net impacts of variables on RTT scores before and after adjustment for sampling error bias.  

Variables are ordered by level of impact on RTT scores. Bolded p-values are significant. 
 Before Adjustments After Adjustments 

Independent Variables Relative Net 
Variable Impact 

on RTTs 

T-test p-values on 
Regression Line 

Slopes 

Relative Net 
Variable Impact 

on RTTs 

T-test p-values on 
Regression Line 

Slopes 

Years since Deaf education  -6.1 0.200 -4.2 0.294 
Watch Delhi news program 5.5 0.014 4.7 0.018 
Years of education 4.2 0.022 3.5 0.054 
Age of sign language acquisition onset -3.4 0.001 -3.1 0.001 
VTCs -3.3 0.007 -2.5 0.018 
Gender 2.6 0.117 -1.5 0.189 
Age 2.5 0.225 -3.4 0.250 
Primary and secondary school 2.4 0.035 1.7 0.071 
Deaf relatives 2.4 0.331 2.8 0.136 
Years of signing -1.7 0.170 -0.8 0.213 
Economic class 1.6 0.358 1.0 0.332 
Christian clubs 1.4 0.081 1.5 0.045 
Exposure to other test cities’ sign varieties 1.2 0.226 1.5 0.142 
Lived in other test cities 0.9 0.299 0.6 0.349 
Hard-of-hearing 0.7 0.241 0.6 0.247 
Independent -0.7 0.069 -0.5 0.125 
Association for the Deaf 0.1 0.439 -0.3 0.357 
Mean 2.4 0.153 2.0 0.150 

 
Future signed language surveyors using RTTs should note that it is most important to use one surveyor if 

possible and to control for the natural factors. Attention should be paid to variables with greater significant impact 
on RTTs, but with caution. The overlap of some variables may be so high that it artificially lifts the net impact of 
that variable on RTT scores. For example, the Delhi news program had the most overlap with other variables (see 
table 9 in section B.2), resulting in a high net impact on RTTs (4.7%, table 6), but the Delhi news program was not 
significant by itself in the regression model (table 5). Also note that the Delhi news program showed only a 2.2 
percent increase in the Delhi RTT scores among subjects who watched the news program versus subjects who did 
not (see figure 33 in section B.2). Exposure to sign varieties from other test sites was also a variable that overlapped 
with other variables, but to a lesser degree as we tried to survey more individuals without exposure. 

Factors that are time/age related (i.e., years of education, years since education, age of sign language acquisition 
onset, and subsequent years of signing) were very significant (mean impact on RTT scores of 2.9 percent, table 6) and 
involved many variable interactions. The difference between sign language acquisition domains (including Deaf parents and 
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siblings) suggests that domains could differ by 5.3 percent or more in RTT scores (2.8 for Deaf relatives to -2.5 for VTCs, 
table 6).  
B.2. In-depth analysis of natural variable relationships and RTT scores organized by sign language acquisition 

domains 
 
One of the problems with analyzing sign language RTT data is a high level of variability in the signing 

community as explained in the first paragraph of this addendum. Varying degrees of sign language proficiency 
among the Deaf in the community is mainly responsible. This wide range of proficiency results from where and 
when the Deaf learn the regional sign varieties, the quality of that learning, and how much exposure they have to the 
regional signs. Table 7 shows sign language acquisition domains (home, primary and secondary schools, VTCs and 
colleges, Christian clubs and associations, and informal gatherings). Note how small the percentage of the total Deaf 
population actually participate (and acquire the regional sign language in greater or lesser degree) in these domains 
(range: ~0.004% to ~6%, column 7). Based on the estimates, families with one or more Deaf parents and/or two or 
more Deaf siblings appear to have the greatest impact on sign language acquisition among the Deaf community 
(~58,900 Deaf, ~26%, 143 relative impact score). The relative impact score was computed by multiplying years in a 
domain by the percent of the Deaf population in a domain. Past studies have verified that the first five years since 
birth are the most important for verbal language development (Furth 1964, 1966; McNeill 1966). Brasel and Quigley 
(1977) have suggested the same development period is also crucial for sign language acquisition. Schools 
(preschool–10th grade) had the second largest number of the signing community participating (~49,500) and the 
second highest relative impact on sign language acquisition in the Deaf community (68, table 7, column 9). 
Associations had the second longest mean years of participation, but one of the lower impacts on sign language 
acquisition in the Deaf community as a whole. It appears that the combined effect of acquiring signs in the home and 
in school had nearly 54 times the impact of VTCs, colleges, Christian clubs, and associations combined. The impact 
of informal gatherings should be high but no data were collected to assess this. In order to validate this assumption, 
the strength of the relationships between domains and RTT needs to be assessed as well.  

 
Table 7. Estimated numbers and percents of the Deaf who acquire sign language in different domains throughout India. 
Sign 
Language 
Acquisition 
Domain 

1. Ages1  2.  
Range of 
Length of 
Time in 
Domain1 

3. 
No. of 
Deaf /Age 
Group2 

4. 
No. of 
Signers / 
Age 
Group3 

5. 
No. of 
Meeting 
Places4 

6. 
No. of 
the 
Signing 
Deaf who 
Attend4 

7. 
% of the 
Deaf 
Population 
Within age 
Group 
that 
Attend5 

8. 
% of 
Signers 
That 
Attend6 

9. 
Relative 
Impact of 
Domain 
(years in 
domain x 
% of 
signers in 
domain) 

Home 
  (Deaf   
  Parents) 

Greatest 
impact 
in first 4 
years 

5 to 6 years ~944,000 ~226,000 ~13,600 ~13,600 ~1.0% ~6.0% 
 

33 

  (Parents  
  and/or  
  Deaf  
  siblings) 

    ~58,900 ~58,900 ~6.0% ~26.1% 143 

School 
  (primary– 
  12th) 

~5–19 7.6 year 
average 

~2,816,000 ~549,000 ~801 ~49,500 1.8% 9.0% 68 

Vocational 
School/ 
Colleges 

~20–34 0.5 year 
average 

~2,410,000 ~703,000 ~77 ~5,400 0.2% 0.8% 0.4 

Christian 
Clubs 

>19 1 to 5 years 
as of survey 
(Christian 
clubs are 
recent) 

~5,640,000 ~1,646,000 ~60 ~2,100 0.04% 0.1% 0.3 

Associations 
and Sports 
Clubs 

>19 1 to 15 years ~5,640,000 ~1,646,000 ~75 ~7000 0.1% 0.4% 3.2 
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Informal 
Gatherings 

>10 Most of 
their life for 
those who 
live in the 
Deaf 
community 

~7,523,000 ~2,195,000   -   -   -   -   - 

Total   ~9,400,000 ~2,250,000      
 
1 based on this study’s survey data and school, club, and association information packets and personal interviews 
2 based on this study’s estimated total number of Deaf in India (Johnson and Johnson 2004) and census data on the percent of 

people by age group (Malaiya 1997) 
3 based on the percent of the people that sign (Johnson and Johnson 2004) 
4 based on this study’s data gathered for survey and several other sources and Johnson and Johnson (2004) 
5 column #6 / column #3 
6 column #6 / column #4 
 
The frequency distribution of subjects surveyed in four of the six domains is shown in figure 6. Younger Deaf 
children in schools were not surveyed because subjects more proficient in the regional sign variety were needed. 
Thus the data did not accurately represent the frequency distribution in schools. Note the overlap of domains as the 
Deaf become older. Christian clubs more often ministered to college age/young adult groups and singles. Many of 
them also provided computer courses and other job training that appealed to this age group. 
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Figure 6. Percent frequency distribution of Deaf in four sign language domains from the demographic 
survey in seven cities across India. 
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In the demographic study, only 2.3 percent of the Deaf were born to Deaf parents and may be called “native 
signers” (table 8). Five and a half percent have at least one Deaf parent. Behares and Massone (1996) reported four 
percent of the Deaf had Deaf parents in Uruguay and Argentina. Among the Auslan signers in Austraila, Schembri 
and Johnston (2004) reported five percent of the deaf have Deaf parents. In the demographic study twenty percent 
had only Deaf siblings and would have learned their sign at a later age with a mix of home sign and sign acquired 
outside the home. These Deaf would have had varying degrees of proficiency. The other 75 percent of the Deaf 
acquired their sign outside of the home and at much later ages; thus their proficiency would have been the lowest.  

Twelve percent of the RTT subjects had one or more Deaf parents (table 8). The RTT subjects had a higher 
percent of deaf parents than the demographic subjects did because RTT testing requires fluent subjects, and the most 
fluent subjects had one or more Deaf parents.  

 
Table 8. Number of Deaf relatives for subjects in the demographic survey from seven cities and in the RTT survey 

from five cities across India. 
Number of Deaf Relatives Demographic Subjects RTT Subjects 
 sample 

size 
percent sample size percent 

none 338 74.8 55 66.3 
1 sibling 52 11.5 13 15.7 
>2 siblings 37 8.2 5 6.0 
1 parent, no siblings 6 1.3 4 4.8 
1 parent, 1 sibling 9 2.0 2 2.4 
1 parent, >2 siblings 0 0.0 0 0.0 
2 parent, no siblings 3 0.7 1 1.2 
2 parent, 1 siblings 4 0.9 2 2.4 
2 parent, >2 siblings 3 0.7 1 1.2 
Total 452 100 83 100 

 
The first exposure most Deaf have with signing outside the home occurs in schools for the Deaf. 

Approximately two percent of all Deaf children ages three to nineteen attend such schools. Only nine percent of the 
“signing community” ages three to nineteen attend schools for the Deaf.  

Later many of the Deaf attend VTCs and Christian clubs where their sign ability is further refined and 
enriched. After surveying in seventeen schools, twenty-one VTCs, twenty-one associations, and eleven Christian 
clubs, it appeared that most of the final refining of sign occurred in the clubs and associations. In particular, in the 
Deaf associations home signs and school signs were replaced with more community based “acceptable sign.”  Based 
on this logic, one would assume there to be greater variability among the younger signers in the schools. However, 
this was not true as the school age Deaf scored higher on RTTs and had lower variance. This may have occurred 
partly because the school-age children were more accustomed to tests, and a higher proportion of Deaf there was 
hard-of-hearing. The hard-of-hearing tended to score higher on RTTs (see section B.2.f). Observing these factors of 
varying sign language acquisition domains, one can see why the proficiency was extremely variable within Deaf 
communities and resulted in highly variable RTT scores.  

The chart below (figure 7) shows the RTT subjects’ internal factors, which result in natural variation of 
sign language acquisition, level of proficiency, and ultimately, RTT scores. Pink boxes are sign language acquisition 
domains. Blue boxes are other variables that interact within and between domains and sign language acquisition. 
Olive boxes directly impact RTT scores. Connecting arrows in the flow chart show the relationships between 
independent and dependent variables. 
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1 Factors affected by age of test subject 
2 Factors affected by gender of test subject 
3 Delhi signed news program  

Figure 7. Natural variables internal to test subjects, resulting in variability in RTT scores among subjects, 
test sites, and cities. Color groupings reflect level of impact on RTT scores. 

 
Figure 8 below shows the strength of variables’ relationships by Ward’s Cluster method. The percent 

overlap of most two-variable pairs is also displayed in table 9. Even though some variables had a high percent 
overlap their interaction and influence on RTT scores were not always significant. For example, seventy-five percent 
of the RTT subjects participated in Deaf associations and claimed to have exposure to sign varieties from other test 
sites, while the influence of these two variable interactions on RTT scores was not significant enough to be included 
in the regression model (table 5). 
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Table 9. Percent overlap of subjects by variable, showing the relative strength of interaction between  
variables for RTT subjects. 

Variable 1 Variable 2 Percent of subjects with both variables 
Years of signing Association participation 88 
Age of sign language acquisition onset Years since Deaf education 76 
Exposure to other test cities’ sign varieties Years of signing 76 
Exposure to other test cities’ sign varieties Association participation 75 
Watch Delhi news program Association participation 74 
Deaf relatives Association participation 72 
Years since Deaf education Watch Delhi news program 69 
Years since Deaf education Years of education 68 
Christian club participation Watch Delhi news program 67 
Age of sign language acquisition onset Watch Delhi news program 65 
Years of education Watch Delhi news program 65 
Watch Delhi news program Hard-of-hearing 65 
Watch Delhi news program Years of signing 65 
Deaf relatives Years of signing 65 
Deaf relatives Economic class 65 
Age of sign language acquisition onset Years of signing 63 
Years since Deaf education Christian club participation 62 
Years of signing Christian club participation 62 
Age of sign language acquisition onset Christian club participation 61 
Economic status Association participation 61 
Watch Delhi news program Exposure to other test cities’ sign varieties 61 
Years since Deaf education  Years of signing 61 
Years of education Years of signing 61 
Age of sign language acquisition onset Economic class 61 
Years of education Exposure to other test cities’ sign varieties 59 
Years of education Christian club participation 59 

Dendrogram

Lived in Other Test Sites
Exposure to Other Test Cities

Christian Club Particiation
Level of Deafness

Independent
Association Participation

Primary and Secondary

Gender
Watch Delhi New s Program
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Index

Figure 8. Ward’s Cluster method of RTT scores and natural RTT variables based on eighty-one subjects.
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Watch Delhi news program School student 57 
Years since Deaf education  Association participation 56 
Deaf relatives Exposure to other test cities’ sign varieties 55 

 
The following sections focus on the strength of variables (Deaf family members and relatives, years of 

education and signing, Deaf clubs and associations, exposure to sign varieties from other test sites, Delhi signed 
news, and subjects’ physical abilities) that impact sign language acquisition and level of proficiency (figure 7). The 
years since deaf education, along with several other variables, impact the subject’s physical testing ability. Sign 
language acquisition and level of proficiency as well as the subject’s physical testing ability directly affected RTT 
scores.  

Within each section the discussion is organized according to dependent and independent variable 
relationships. Factors “affecting” (independent variables) the main variable (dependent) in the section are discussed 
first. Factors affected (dependent variables) by the main variable (independent) in the section are discussed second. 
Often the relationship between a variable and home scores was not as significant as the relationship between the 
variable and the mean of all five tests per subject. This occurred because the increased sample size reduced the 
effect of variation. Thus the means scores are often used in the analysis.  

 
B.2.a. Deaf family members and relatives 

 
As stated above, only six percent of the Deaf acquired sign at an early age at home from one or more Deaf 

parents. Twenty percent more may have acquired sign to varying degrees from Deaf siblings at home. Thus the 
impact of the home domain of sign language acquisition varied from six percent to twenty-six percent. 

Deafness among relatives is an independent variable in that no other variables in this study impacted their 
deafness. The impact of relatives’ deafness on RTT scores was directly and indirectly significant through dependent 
variables.  

 
B.2.a.i. Deaf relatives’ impact on RTT scores 

 
Past research has shown children of Deaf parents and children with Deaf siblings to have more fluent sign 

language. In this study, the number of Deaf relatives was weakly correlated with the unadjusted mean RTT scores (r 
= 0.2). Adjusting RTT scores (section A.5) and averaging the RTT scores (ten-point moving average of 83 adjusted 
test score means) significantly improved the correlation (r = 0.72, figure 9). Siblings were given a score of “1,” 
while each parent was given a score of 5.8. The scores yielded the best-fit linear curve (McClave and Dietrick 
1979). Based on the curve, one parent had about six times more influence on sign language proficiency than one 
Deaf sibling. A t-test that the slope is greater than zero yielded a p < 0.05. Thus we are 95 percent confident that 
subjects with Deaf relatives had significantly higher RTT scores than subjects who did not have Deaf relatives.  

 

Figure 9. Influence of Deaf relatives on mean adjusted RTT scores in five cities across India. 
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Deaf relatives also affected a subject’s RTT scores indirectly through the age the subject became deaf, started 
learning the regional sign variety, and started Deaf education; through the subject’s participation in Deaf clubs and 
associations; through economic class; and through long-term physical conditions. The relationships between Deaf 
relatives and all of these variables except exposure to other sign varieties are discussed below. The impact of Deaf 
relatives on exposure to sign varieties from other cities will be discussed in section B.2.d.i. 
 
B.2.a.ii. Parents’ impact on age became deaf 

 
Those who were born deaf (n = 312) had 11 percent more Deaf relatives than those who became deaf after 

birth (n = 83; 32.7% versus 21.7%). Also those born deaf had twice the percentage of Deaf parents (6.4%; n = 312) 
than those who became deaf after birth (3.6%; n = 83). Among those who had no Deaf parents, the mean age they 
started to learn the regional sign variety was not significantly different between those born deaf (10.2 years of age; n 
= 210) and those who became deaf after birth (10.0 years of age; n = 65). 
 
B.2.a.iii. Parents’ impact on age of sign language acquisition onset 

 
Deaf parents and Deaf siblings had significant influence on the age Deaf children learned to sign (r =  -

0.98, table 10 and figure 10). The slope of the line in figure 10 was significantly greater than zero at the 95 percent 
confidence level (p < 0.05). As shown in the table below, Deaf children who had both Deaf parents learned to sign 
six and a half years earlier (3.7 years of age) than Deaf children with hearing parents (10.2 years of age). As with 
RTT scores, the parents had nearly 5.8 times more impact than one Deaf sibling on the age a Deaf child learned to 
sign. Deaf siblings also had an impact on lowering the age a Deaf child started learning the regional sign variety. 
The probability of having a Deaf sibling doubled when the Deaf child had one Deaf parent and nearly doubled again 
with having both parents Deaf (table 11).  

 
Table 10. Number of Deaf parents and Deaf siblings, score, and sample size (n) from the demographic data  

from seven cities across India. 
No. of Deaf Parents  
and Deaf Siblings 

Deaf Relative Score Age of Sign Language 
Acquisition Onset 

n 

none 0 10.2 300 
1 sibling 1 9.7 41 
2 siblings 2 8.8 20 
3 siblings 3 9.7 8 
4 siblings 4 8.5 2 
1 parent, no siblings 5.8 6.8 5 
1 parent, >2 siblings 6.8 5.6 10 
2 parents, no siblings 11.6 3.7 3 
2 parents, 1 sibling 12.6 3.7 3 
2 parents, >2 siblings 13.93 3.3 3 
Total  9.9 395 
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Figure 10. Influence of number of Deaf parents (score of 5.8 per parent) and Deaf siblings (score of 1.0 per 
sibling) on age of sign language acquisition onset (averaged per Deaf parent and sibling scores) from 

the demographic data from seven cities across India. 
 

Table 11. Mean number of Deaf siblings a Deaf person has per number of Deaf parents based on data from  
seven cities across India (n = 126). 
 

Parents’ Hearing Ability Mean Number of Deaf Siblings 
Both parents hearing 0.32 
One parent Deaf 0.64 
Both parents Deaf 1.11 

 
B.2.a.vi. Age became deaf’s impact on age of sign language acquisition onset 

 
The age a person became deaf also significantly impacts the age he/she started learning the regional sign variety 

(figure 11, R = 0.8, t-test p-value on the slope of the curve < 0.05). The first three points on the graph are actual averages 
per age, while the remaining points are 10-point moving averages in order to reduce variance and enhance visual 
interpretation. Subjects with Deaf and hearing parents are included. Those who were born deaf started to learn the 
regional sign variety at an age of 9.8 on the average. This group is by far the majority of the Deaf (82%).  

Figure 11. Influence of age became deaf on age of sign language acquisition onset based on demographic data 
(n = 379) from seven cities across India. 
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For school-age students the age they became deaf on the average had no influence on the age they started 
learning the regional sign variety. This occurred because the majority did not start school until they were 8.2 years 
of age, and most students did not have other influences on their sign language acquisition (r = 0.15, n = 91, subjects 
with Deaf relatives included).  

 
B.2.a.v. Age of sign language acquisition onset impact on RTT scores 

 
The age a deaf child started learning the regional sign variety and mean RTT scores were closely related as 

shown below in figure 12 (r = 0.76, t-test on the slope yielded a p-value < 0.05). Obviously the earlier the age Deaf 
started learning the regional sign variety, the more years of signing they had and the more fluent they would 
become, leading to better RTT scores. 
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Figure 12. Influence of age of sign language acquisition onset on mean adjusted RTT scores from five cities 

across India (n = 83). 
 

B.2.a.vi. Deaf relatives’ impact on the age the Deaf children started education for the Deaf 
 
Deaf relatives had a very significant impact on the age Deaf children started deaf education (table 12). 

Students with Deaf relatives started deaf education at a significantly younger age (7.5, n = 21) than students without 
Deaf relatives (8.4, n = 73, p = 0.04). Hearing parents may have a lag time of discovering and resigning to deafness 
before starting a child in a school for the Deaf. Having Deaf siblings may have greater impact on the age a Deaf 
child started deaf education (7.3, n = 10) than having only Deaf parents (8.0, n = 5).  

 
Table 12. Influence of Deaf parents and Deaf siblings on the age a Deaf child starts deaf education based on  

data from school age children from six cities across India. 

Number of Deaf Parents  
and Siblings 

Mean Age Started 
Deaf Education 

Sample Size 
(n) 

2 parents, no siblings 8.5 2 
1 parent, no siblings 7.7 3 
1 or 2 parents, no siblings 8.0 5 
>1 sibling, no parents 7.3 10 
>1 parent and/or sibling 7.5 21 
None 8.4 73 
All combined 8.2 94 
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B.2.a.vii. Impact of age a person became deaf on age that the deaf person started deaf education 
 
The age a person became deaf really did not affect the age that the Deaf person started deaf education 

among those surveyed. In this survey of 396 Deaf, only ten became deaf after age five, and these ten still averaged 
the same amount of education (8.9 years) as the rest of the population surveyed. Therefore, for those who are part of 
the Deaf community and are active in signing, the age they became deaf appears to have no bearing on the age they 
started education and ultimately the total years of education. Most people who became deaf after age five to ten are 
still a part of the hearing community and never became part of the Deaf community. 

 
B.2.a.viii. Impact of age a Deaf person started deaf education on age of sign language acquisition onset 

 
Also the age a Deaf person started deaf education did not relate to the age they started learning the regional 

sign variety, even when looking at only students without Deaf relatives (r = -0.2, figure 13).  

Figure 13. Relationship between age started deaf education and age of sign language acquisition onset based on 
data from seven cities across India (n = 99). 

 
B.2.a.ix. Influence of Deaf family and parents on the Deaf attending Christian clubs and associations 

 
Deaf relatives also had an influence on the subjects’ participation in Deaf clubs and associations (tables 13–

15). Deaf subjects in associations had a significantly higher number of Deaf relatives per subject than each of the 
other three categories (Christian clubs, schools, VTCs; p < 0.05), while the other three categories did not 
significantly differ from each other (table 14). Most of the Deaf relatives of subjects in associations were siblings. 
RTT subjects followed the same pattern (table 13) but had significantly higher numbers of Deaf relatives in the 
sample (p = 0.03). These RTT subjects were selected because they were considered more “proficient” than subjects 
without Deaf relatives were. RTT methodology assumes all RTT subjects to be “fluent” in one of the languages 
being assessed. Hearing parents and siblings would care less than Deaf parents and siblings whether a Deaf family 
member participates in a Deaf club or association. On the other hand, both hearing parents and Deaf parents do care 
if a deaf family member gets an education. It is expected that participation in associations and clubs is voluntary 
while participation in schools is involuntary and participation in VTCs is semi-voluntary. Other variable interactions 
with clubs and associations will be discussed in more detail in section B.2.c.  
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Table 13. Influence of Deaf relatives on the participation/attendance in educational and social/religious 
activities based on demographic data in seven cities across India. 

Demographic 
data 

No. of Subjects No. with >1 
Deaf relative 

(%) 

Sum of Deaf 
Relative/Subject 

Sum of Deaf 
Parents/Subject 

Mean No. Of 
Deaf 

Relatives/RTT 
Subject 

Associations 85 29 (34) 0.88 0.10 2.15 
Christian Clubs 116 35 (30) 0.48 0.09 0.75 
Schools 94 22 (23) 0.41 0.07 0.29 
VTCs 176 40 (23) 0.37 0.05 0.50 
Independent - - - - 1.50 
Total or mean 471 126 (27) 0.50 0.07 0.80 

 
Table 14 compares the proportions in the fourth row of table 15. Bolded values are significantly different at 

the 95 percent confidence level. Data are based on 471 subjects interviewed in the demographic survey. 
 

Table 14. P-values of t-tests on sample means for sum of Deaf parents and Deaf siblings divided by the sample  
size (n). 

Sign Language Acquisition 
Domains 

Associations Christian 
Clubs 

VTCs 

Christian Clubs 0.03 - - 
VTCs 0.00 0.28 - 
Schools 0.02 0.54 0.75 

 
Table 15. P-values of t-tests between sample means of number of Deaf relatives and sign language acquisition  

domains. Data are based on eighty-three subjects in the RTT survey. Bolded values are significantly  
 different at the 95 percent confidence level. 
Sign Language Acquisition 
Domains 

Association
s 

Christian 
Clubs 

VTCs Schools 

Christian Clubs 0.05    
VTCs 0.00 0.42   
Schools <0.01 0.11 0.30  
Independent 0.62 0.26 0.03 <0.01 

 
B.2.a.x. Impact of parents’ level of hearing on economic class of Deaf surveyed 

 
The economic class of the Deaf was based on the job the subject’s father held and the amount of income 

typically earned in that job. Economic classes were divided into four categories: manual labor, skilled labor/trade, 
technical, and professional. Tables 16 and 17 and figure 14 show the economic class of subjects with and without 
Deaf parents. There is no significant difference between the mean economic class of one or more Deaf parents and 
no Deaf parents (all p > 0.05; table 16). However, the data in table 17 and resulting graph in figure 14 yielded a high 
correlation (-0.88). This suggests a trend in Deaf parents having a lower economic class than non-Deaf parents do. 
The curve’s slope, however, was not significantly different from zero (p = 0.59).   

Logically, lower income families would have more difficulty paying for deaf education for their children 
and would not have traveled to other cities as much. Thus it is expected that some Deaf children with Deaf parents 
may have had less education and/or less exposure to Deaf in other cities. The demographic data showed that subjects 
with one or more Deaf parents and subjects with both hearing parents had nearly the same amount of education (9.7 
versus 9.6 years; n = 433). Thus this theory appears to be incorrect. RTT subjects with Deaf parents had slightly less 
education (9.6 years) than subjects with hearing parents (10.0 years), but the difference was not significant (p = 0.7). 
It appears that, even though subjects with Deaf parents may come from lower income families, the subjects still 
received the same amount of education as subjects with hearing parents. 
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Table 16. Average economic class rank per number of Deaf parents, sample size (n), and p-value results of t- 
test between the mean ranked wages of one or more Deaf parents and no Deaf parents based on data  
from the demographic survey in seven cities across India. 

Deaf Parents Mean Economic Class 
Rank per Number of 

Deaf Parents 

n T-test p-values 
(one-tailed t-test) 

Deaf father 2.00 14 0.31 
Deaf mother 2.07 14 0.41 
Deaf father and mother 2.00 8 0.20 
Deaf father and/or 
mother 

2.05 20 0.16 

No Deaf parents 2.24 399  
Total  419  

 
Table 17. The percent of subjects with and without Deaf parents by economic class and rank based on data from  

419 individuals in the demographic survey in seven cities across India. 
Economic Class Economic Class 

Rank 
Percent with 

Hearing Parents 
Percent with Both 

Parents Deaf 
n 

Manual labor 1 92.0 2.3 87 
Skilled labor 
/trade 

2 96.2 2.2 184 

Technician 3 93.8 1.8 112 
Professional 4 100.0 0.0 36 
Total/average  95.5 1.6 419 
r  0.80 -0.88  

Figure 14. Relationship between the percent of the demographic survey subjects with both Deaf parents and 
their parents’ economic class rank (n = 419). 

 
Subjects selected for RTTs, however, were generally from a higher economic status (2.46) than the 

population as a whole (2.23, based on demographic data). Also, the economic class of Deaf parents of RTT subjects 
was slightly higher (2.57) than the economic class of RTT subjects with hearing parents (2.45); however, the 
difference was not significant (p = 0.6). 

 
B.2.a.xi. Economic class’ impact on RTT scores 

 
RTT scores significantly increased with higher economic classes as shown in table 18 and figure 15  

(r = 0.96).  
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Table 18. Relationship between mean economic class levels and adjusted home RTT scores in five cities across India. 
Economic Class Rank Adjusted Home 

RTT Scores 
n 

4 77.2 8 
3 76.9 27 
2 75.2 39 
1 74.7 9 

Figure 15. Relationship between adjusted home RTT scores and economic class rank (1 = low class and 4 = 
high class) from five cities in India. 

 
B.2.a.xii. Impact of parents’ hearing ability on children’s hearing ability 

 
The percent of the demographic subjects who were hard-of-hearing did not significantly differ between 

subjects with one or more Deaf parents (16.0%) and subjects who had hearing parents (18.8%; p = 0.72; n = 466). 
The percent of subjects who are completely deaf did not significantly differ between subjects with hearing parents 
and subjects with Deaf parents (81.2% and 84.0%, respectively).  

 
B.2.b. Total years of deaf education  

 
The second tier of sign language acquisition and improvement on proficiency occurs at schools for the Deaf 

(preschool–12th grade). In India there are approximately eight hundred schools for the Deaf (varying class ranges), 
both government and non-government run (Johnson and Johnson 2004). The class composition of schools for the 
Deaf is shown in table 19. Based on the survey conducted with 365 schools by Ali Yavar Jung National Institute for 
the Hearing Handicapped (2000), schools with preschool admitted students at the age of 4 on the average while 
schools with 1st grade admitted children at age 5 on the average. Each test city had 8–25 schools for primary up to 
12th grade. Each school often developed its own signs for some words. This is probably one of the most influential 
sign language acquisition domains (table 7) even though less than two percent of the Deaf ever attend a school for 
the Deaf. Logically, most Deaf first start learning sign in the schools. Section B.2.a.viii showed no relationship 
between when subjects started school and when they started learning the regional sign variety. It is also one of the 
most variable in levels of sign language acquisition because many schools for the Deaf prohibited the use of sign in 
the classroom (personal communication with teachers and students). 
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Table 19. Class composition of schools for the Deaf across India (Ali Yavar Jung National Institute for the  
Hearing Handicapped 2000). Note that not all schools for the Deaf are included in the survey. 

School Class Composition: Grades Count Percent 
Primary school only (with or without pre-school) 1–6 214 58.3 

Primary school (with or without pre-school) through middle school 1–8 121 33.0 
Primary school (with or without pre-school) through secondary school 1–12 32 8.7 
(Total)  (367) (100) 
 

As shown in table 20, 29.1 percent of the schools for the Deaf surveyed by Ali Yavar Jung National 
Institute for the Hearing Handicapped (2000) used the oral communication method while only 1.5 percent used 
mainly signed language. The majority of the schools (69.4%) used the total communication method (multiple 
communication methods). The oral medium of education varied among fifteen major languages with Marathi (119 
schools), Hindi (118 schools), and English (69 schools) being the most common based on data from 422 schools for 
the Deaf across India (Ali Yavar Jung National Institute for the Hearing Handicapped 2000). This diversity of oral 
language input most likely exceeds any other country in the world. 

Thus many students learn sign from other students outside the classroom. Sixty-five percent of the schools 
had boarding only or boarding and non-boarding students (Table 21). Children in boarding schools would have 
substantially more signing interaction during non-school hours than children in day schools. For more information 
on schools for the Deaf, see the people profile (Johnson and Johnson 2004). 

 
Table 20. Mode of communication in 422 schools for the Deaf across India (Ali Yavar Jung National Institute  

for the Hearing Handicapped 2000). 
Mode of Communication Count Percent 
Total Communication 293 69.4 
Oral 123 29.1 
Sign Language 9 1.5 
Total 422 100 

 
Table 21. Residential and non-residential schools for the Deaf across India (Ali Yavar Jung National Institute  

for the Hearing Handicapped 2000). 
School Status Count Percent 
Residential Only 83 26.1 
Residential and Non-residential 124 39.0 
Residential with or without Non-residential 207 65.1 
Non-residential Only 111 34.9 
Total 318 100 

 
In 2003 the government of India passed legislation to require teachers of schools for the Deaf to attend an 

interpreter training program. This could significantly improve the use of sign in the classrooms; however, attitudes 
and perspectives are hard to change. It could take years before any significant change in the use of sign in the 
classrooms is noted, depending upon attitudes and beliefs of teachers and administrators. This change in educational 
policy could significantly increase the difference in sign between the older and younger generations as noted by 
Hoopes et al. (2000). 

Many Deaf students will go on to VTCs once they have completed 10th grade. In these schools, the use of 
sign is rarely prohibited and often teachers are Deaf themselves. Some students will pursue a college education at a 
hearing college or Gallaudet. In vocational schools students interact with students from other cities within the region 
and acquire sign from those cities. In addition, some of the Deaf in VTCs also participate in Deaf associations and 
Christian clubs, so their sign language acquisition and improvements come from a mix of domains. The chart below 
(figure 16) shows the percent distribution of the Deaf by levels of education attained. As the chart shows, few of the 
Deaf ever start school and fewer still go past 10th grade. 



 93

Figure 16. Level of education completed by the Deaf population as a whole, the signing Deaf, the demographic 
survey subjects, and the RTT survey subjects. 

 
Only 9 percent of the “signing community,” ages three to nineteen attend schools for the Deaf. Among 

those interviewed in the demographic survey, 98 percent had some level of education and 18 percent had twelve or 
more years of education. Obviously many uneducated Deaf were not surveyed! 

The section below will discuss the factors that influence the total years of education and the total years of 
education’s influence on RTT scores, age of sign language acquisition onset, and years of signing. The impact of 
education on exposure to sign varieties from other cities will be discussed in section B.2.d.ii. 

 
B.2.b.i. Long-term physical condition of impact on total years of education 

 
It was hypothesized that the hard-of-hearing might have more years of deaf education than the total Deaf 

because, being able to hear some, they have a slight advantage in their education. A t-test for difference on the two 
sample means yielded a p-value of 0.98 (table 22). Thus, the hard-of-hearing do not attend school significantly 
longer than the total Deaf. Perhaps many of them go to hearing schools and/or become a part of the hearing 
community and were not surveyed. Judgement of hard-of-hearing or deaf was subjective self-reporting. Thus, the 
number per category may not be accurate. 

 
Table 22. Level of deafness and the mean years of deaf education completed among the Deaf surveyed in  

seven cities across India. 
Level of Deafness Mean Years of Deaf 

Education 
n 

Hard-of-hearing 9.56 346 
Deaf 9.55 85 
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B.2.b.ii. Economic class’s and gender’s impact on total amount of deaf education received 
 
It was hypothesized that the upper class Deaf would have more education than those in the lower classes. 

Table 23 and figure 17 show a consistent increase in years of education with increase in economic class (r = 0.94). A 
t-test showed that the slope of the line in figure 17 is significantly greater than zero at the 95 percent confidence 
level (p = 0.03). A t-test for significant difference between the mean years of education of the manual labor class 
and the professional class yielded a p-value of 0.06. Thus, the difference is significant at the 94 percent confidence 
level. These findings are expected within the Indian context because any education is paid for by individuals, not a 
public or government system. 

 
Table 23. Comparison of years of education completed between males and females by economic class based on  

390 subjects from the demographic survey. T-test p-values are given comparing mean years of  
education between males and females. Bolded p-values are significant. 

 Years of Education Completed 
Economic 
Class1 Males              (n) Females           (n) Males and Females (n) p-value 

1 8.74 42 9.17 37 8.94 79 0.27 
2 10.13 104 9.18 65 9.76 169 0.01 
3 9.92 73 9.83 34 9.89 107 0.44 
4 9.50 24 11.37 11 10.09 35 0.03 
all 9.76 243 9.51 147 9.67 390 0.19 

 
1 1: Manual labor, 2: Skilled labor/trade, 3: Technician, 4: Professional 

Figure 17. Relationship between economic class and years of deaf education completed based on 419 Deaf 
surveyed in seven cities across India. 

 
Males also had slightly higher education on the average, but the difference was not significant (table 23;  

p = 0.19). Normally it would be expected that parents send more Deaf males than Deaf females to school because 
females are needed for home chores, and it is more important that the man has a good education to get a good job. 
Of 256 schools that responded to a survey by Ali Yavar Jung National Institute for the Hearing Handicapped (2000), 
the males outnumbered the females 1.24:1. That is for every 124 males there are 100 females. It would be expected 
that the higher the economic class of the parents, the less this would be the case (i.e. the richer parents would not 
discriminate by gender). Females were of a slightly higher economic class than males (2.1 versus 1.9), which may 
explain some of the reason the years of education of females was so close to that of males’. The difference, however, 
was not significant (p = 0.18). Even though the boys are more highly regarded, the parents may try more solutions to 
“fix” the deafness with boys than girls and may cling longer to boys than girls before they send them to schools for 
the Deaf. This would explain the 7.8 years of age of starting school for Deaf girls versus the 8.5 years of age for 
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starting school for boys (school age only). It was then hypothesized that Deaf men would have higher scores on the 
average than females. The mean scores per gender per test site are compared in table 24. 
 
Table 24. RTT score means by city and gender, and the mean differences for home scores, other test scores, and  

all five test scores combined. 
City Home Test 

Scores 
Other Test 

Scores Average 
All Scores 
Average 

Mean Difference Between Males  
and Females 

 Male
s 

Female
s 

Males Femal
es 

Males Female
s 

Home 
Test 

Scores 

Other Test 
Scores 

Average 

All Scores 
Average 

Kolkata 72.3 76.3 63.0 44.9 64.8 51.2 -4.0 18.1 13.6 
Hyderabad 80.3 77.4 67.5 63.9 70.1 66.6 2.9 3.6 3.5 
Delhi 80.2 72.2 60.1 63.1 64.1 64.9 8.0 -3.0 -0.8 
Mumbai 74.2 68.4 56.6 62.4 60.2 63.6 5.8 -5.8 -3.4 
Chennai 77.3 81.3 67.6 64.9 69.6 68.2 -4.0 2.7 1.4 
Mean 76.9 75.1 63.0 59.8 65.8 62.9 1.8 3.2 2.9 

 
In three of the cities (Kolkata, Hyderabad, and Chennai) the males outscored the females for the average of all 
scores, while in the other two cities (Delhi and Mumbai) the females outscored the males. Overall, there was no 
significant difference between male RTT scores and female RTT scores (paired t-test, p = 0.34). Thus, the 
hypothesis that males would score higher appears to be incorrect. The result may, however, be that the males and 
females who were sampled had equal exposure to learning the regional sign variety and that in the Deaf population 
as a whole, much higher scores among the males would be found. Males in the RTT samples averaged 10.5 years of 
education while the females averaged 9.7 years of education. The two sample means were not statistically different 
(p = 0.2). 

The results in table 24 may also suggest that males had slightly greater exposure to sign varieties from 
other test sites than the females as the males scored 3.2 percent higher than the females on other tests. The amount of 
exposure to other sign varieties claimed by the subjects was the same, however, between males and females (34.9% 
and 35.0%, respectively). 

 
B.2.b.iii. Age and age started deaf education 

 
The age the Deaf started deaf education was highly correlated with total years of education as expected 

(figure 18; r = -0.83; t-test on the slope: p < 0.05). As stated earlier, the age one started deaf education was not 
affected by the age one became deaf because the majority became deaf before starting school. 

Figure 18. Relationship between age the Deaf started deaf education and the years of education they completed 
based on the demographic data collected in seven cities across India (n = 230). “Y” values are 

averaged for each “x” value. 
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The correlation between age of the Deaf individual and years of education while they were students (ages 
10 to 26) was as expected (figure 19; r = 0.94). The slope was significantly greater than zero at the 95 percent 
confidence level (p < 0.05). Once the Deaf completed all their schooling, the relationship diminished as expected. 

Figure 19. Relationship of age and years of education completed based on 433 Deaf in seven cities across India. 
The regression line is computed for only school- and vocational-aged students. 

 
The age Deaf started deaf education did not impact the age they started learning the regional sign variety as 

stated in section B.2.a.viii., even though a positive relationship was expected.  
 

B.2.b.iv. Years of education’s impact on RTT scores  
 
When each subject’s education level was correlated with their unadjusted home RTT score, no relationship 

was found (r = 0.19; n = 83). However, the high variability of other factors affecting RTT scores masked the 
relationship between amount of education and RTT scores. By averaging the RTT scores per year of total education, 
the variability was significantly reduced and the correlation improved to r = 0.67.  

Subjects who were not students at the time of the survey and who had not attended school within six years 
of being tested (34 subjects) scored lower on their home test than other test participants, on the average (73.8 versus 
77.9; p = 0.17 for significant difference). This occurred because they were not used to tests and because they 
averaged a little less education (9.0 versus 10.5 years). However, the subjects of this group had greater variation in 
amount of education (standard deviation = 2.9 versus 2.4) and years of signing (standard deviation = 15.0 versus 
5.0) than test participants with more than twice the number of years of signing (28 versus 12 years). As a result, the 
variability in RTT scores of this set of subjects was higher than in other subjects who were students or had recently 
been students (14.0 versus 12.9). By removing subjects who had not attended school for the past six years from the 
analysis (34 subjects), the correlation increased to 0.70 between years of deaf education and RTT scores. The 
relationship between amount of education and mean home RTT scores is shown in figure 20 (n = 51). The slope of 
the line is significant with a p = 0.01. 
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y = 1.69x + 64.15

r2 = 0.49
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Figure 20. Relationship between education completed and adjusted home RTT scores per years of education 

based on fifty-one subjects who are students or have not been out of school for more 
than six years, based on data from five cities across India. 

 
Figure 20 is a little misleading, however, because the more years of education a subject had, the more years 

of signing experience they often had (n = 37 students from RTT study; r = 0.88; t-test on slope yielded p = 0.0003; 
figure 21). Also, of course, the older the subjects were, the more years of signing they had (figure 22).  
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Figure 21. Relationship between years of education and years of signing experience of subjects who are 

students (n = 37) based on demographic data of RTT subjects from five cities across India. 
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Figure 22. Relationship between age and years of signing (n = 387) based on demographic data from seven 

cities across India. 
 
Figure 23 examines the relationship between years of signing and adjusted home scores. Because the 

subjects who had not been to school within six years of being tested showed no relationship between amount of 
education and RTT scores as displayed in figure 24 (r = -0.02), these subjects yield a relationship between years of 
signing and RTT scores without the influence of education (figure 23; lower data points and curve; r = 0.70). The 
curve for these subjects suggests that for every year of learning sign the subjects improved their RTT scores by 0.35 
percent on the average with the greatest increases in the first few years. The upper data points and regression line are 
from subjects who are students or have been students within six years of taking the tests. The slope of this line and 
the “non-student” line are not significantly different (0.4 versus 0.35), while the y-intercepts differ by 8.5%. This 
suggests that current education plays a significant role in the subjects’ ability to perform on RTTs. The slope (1.69) 
in figure 20 is a combination of years of education, test taking ability, and years of signing. 

Figure 23. Relationship between years of signing and adjusted home RTT scores for subjects who were students or  
had been students in the past six years (n = 51) and subjects who were not students within six years 

of being tested (n =34), based on RTT data in five cities across India. 

y = 0.35x + 64.11

r2 = 0.50

y = 10.58Ln(x) + 40.385

r2 = 0.70

y = 0.40x + 72.59

r2 = 0.06

50

55

60

65

70

75

80

85

90

95

100

0 20 40 60 80

Years of Signing

M
e

a
n

 A
d

ju
st

e
d

 R
T

T
 S

co
re

s 
p

e
r 

Y
e

a
r 

o
f 

S
ig

n
in

g

Non-students

Student Within
Past 6 Years

y = 0.92x - 7.74

r2 = 0.91

0

10

20

30

40

50

60

70

0 20 40 60 80

Age of Subject

M
e

a
n

 Y
e

a
rs

 o
f 

S
ig

n
in

g
 p

e
r 

Y
e

a
r 

o
f 

A
g

e



 99

Figure 24. Relationship between years of education and adjusted home RTT scores among thirty-four subjects who  
had not attended school within six years, based on RTT data from five cities across India. 
 

B.2.c. Deaf clubs and associations 
 
The third level of sign language acquisition and proficiency improvements occurs in clubs and associations. 

These include Christian clubs, Deaf sports clubs, and Deaf associations. Most of these clubs and associations have a 
minimum age of 19; however, some of the Christian clubs often include high school students. Also, as stated earlier, 
some of the vocational students also participate in clubs and associations, thus mixing their sign language 
acquisition domains. Approximately 0.4 percent of the Deaf age 19 and older and 0.1 percent of the signing 
community participate in a club or association (table 7). The participation of the Deaf in clubs and associations is 
influenced by Deaf relatives (discussed in section B.2.a.ix.), economic class, age, and gender (discussed below). 
Participation in Deaf clubs and associations in turn have an impact on years of signing (discussed below) and 
exposure to sign varieties from other cities (discussed in section B.2.d.iii).  

 
B.2.c.i Economic class’s impact on Christian clubs and associations 

 
Lower and middle class Deaf dominated the schools (table 25), while Christian clubs and associations 

attracted relatively fewer lower class and more upper class Deaf. Among the Deaf whose parents were of the 
professional class, 73 percent participated in the Deaf associations or Christian clubs, and 27 percent were in 
schools. Among the other three economic classes, the highest percentage attended VTCs. 

 
Table 25. Economic class and club/association participation of 404 Deaf surveyed in seven cities across India. 
Economic Class Economic 

Class Rank 
Associations Christian 

Clubs 
Primary 

and 
Secondary 

Schools 

VTCs Total 

Number surveyed by economic class and sign language acquisition domains 

Manual labor 1 12 12 23 37 84 
Skilled labor /trade 2 21 37 44 77 179 
Technician 3 20 28 19 40 107 
Professional 4 13 12 5 4 34 
Total  66 89 91 158 404 
Mean Economic Rank  2.52 2.45 2.07 2.07 2.23 
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Percent surveyed by economic class within each domain 

Manual labor 1 18.2 13.5 25.3 23.4 20.8 
Skilled labor /trade 2 31.8 41.6 48.4 48.7 44.3 
Technician 3 30.3 31.5 20.9 25.3 26.5 
Professional 4 19.7 13.5 5.5 2.5 8.4 
Total  100 100 100 100 100 
       
Percent surveyed by sign language acquisition domain within each economic class 

Manual labor 1 14.3 14.3 27.4 44.0 100 
Skilled labor /trade 2 11.7 20.7 24.6 43.0 100 
Technician 3 18.7 26.2 17.8 37.4 100 
Professional 4 38.2 35.3 14.7 11.8 100 
Total  16.3 22.0 22.5 39.1 100 

 
 

B.2.c.ii. Age and gender’s impact on Christian clubs and associations 
 
One factor that could cause variation is the difference between males’ and females’ opportunity for sign 

language acquisition. During this survey, data on the number of males and females in the various meeting places 
(see table 26) were collected.  
 
Table 26. Male to female ratios in Deaf meeting places from surveyed locations across India. Ages represent  

the age ranges generally found in each group. Data are based on the demographic survey, personal  
communication, and club and association information leaflets. 

Schools/Meeting Place Total 
Number of 

Males 

Total 
Number of 

Females 

Total 
Number of 

Deaf 

Male to 
Female 
Ratio 

Number of 
Meeting 
Places 

Schools (~ages 3 to 21)1 - - 4765 - 33 
VTCs (~ages 19 to 33) 108 71 179 1.5 : 1 5 
Deaf Associations (~ages 20 to 80+) 542 221 763 2.5 : 1 8 
Christian Clubs (~ages 15 to 37) 211 140 351 1.5 : 1 7 
Overall  861 432 6058 2.0 : 1 53 
 
1 “-” is missing data 
 
Overall, the males outnumbered the females two to one in Deaf meeting places. The age distribution within sign 
language acquisition domains from demographic data and estimated for the Deaf population as a whole have 
previously been displayed and discussed in table 7 and figure 6. Further discussion continues in section B.2.d. on 
exposure to other sign varieties.  
 
B.2.c.iii. Christian clubs and associations’ impact on RTT scores 

 
An attempt was made to collect RTT data from each of the sign language acquisition domains. Table 27 

shows the mean RTT scores per domain. Four subjects were not associated with any of the domains but were friends 
of other Deaf and were labeled “Independent.” 
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Table 27. Mean adjusted RTT scores per domain category from eighty-three subjects from five cities across India. 
 Domain Categories  

  
Schools 

(n) 

 
VTCs 

(n) 

 
Deaf Associations 

(n) 
 

 
Christian Clubs 

(n) 
 

Independent  (n) 

Mean Adjusted Home 
RTT Scores  

78.0 (24) 70.7 (26) 73.2 (13) 81.7 (16) 66.7 (4) 
 

Mean (all 5) Adjusted 
RTT Scores 

69.0 (24) 58.6 (26) 62.2 (13) 70.9 (16) 55.6 (4) 

 
T-test results for differences in mean RTT scores are shown in table 28. Subjects in primary and secondary 

schools scored significantly higher than VTC subjects even though VTC subjects had more education, more 
exposure to sign varieties from other test sites, and more years of signing. The results may be attributed to a small 
sample size, or maybe the VTC subjects were not accustomed to taking tests. Subjects from the Christian clubs 
scored higher than VTC subjects but the results are explainable. The clubs’ subjects had more exposure to sign 
varieties from other test sites, more deaf family members, and more years of signing. Higher scores were expected 
from association subjects because they had the most years of signing, the most number of Deaf family members, and 
the most exposure to sign varieties from other test sites. However, they had the least amount of education and most 
years since they had attended school. Recall from figure 23 that students appeared to have a greater test taking 
ability. Independents had the lowest home RTT scores and overall scores. However, the means were not statistically 
different from the other groups because of a small sample size (4). 

 
Table 28. T-test p-values for significant difference between RTT score means for different sign language  

acquisition domains (from data in table 27). Bolded values are significant. 
 Schools VTCs Deaf Associations Christian Clubs 
Home Scores     

VTCs 0.04    
Deaf Associations 0.30 0.58   
Christian Clubs 0.37 0.01 0.12  
Independent 0.46 0.08 0.29 0.85 

     
All Scores Combined     
VTCs 0.02    
Deaf Associations 0.15 0.55   
Christian Clubs 0.68 0.03 0.15  
Independent 0.07 0.69 0.51 0.11 

 
B.2.c.iv. Sign language acquisition domain’s impact on years of signing 

 
As mentioned previously, Christian clubs and associations play a major role in sign language acquisition. 

Table 29 serves two purposes. First, it validates that the RTT sample represents the population as a whole, and 
second, it reiterates the age ranges of subjects’ participation in various sign language acquisition domains. The mean 
years of signing correlates well with the mean ages of domains from figure 6 as expected (figure 25; r2 = 0.99).  
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Table 29. Years of signing among the subjects in the surveyed domains based on data from the  
demographic survey in seven cities and the RTT survey in five cities across India. 

Mean Years of Signing Associations Christian 
Clubs 

Schools VTCs Independent n 

Demographic Data 30.0 18.8 7.8 13.7 - 469 
RTT Data 34.8 19.4 8.8 17.2 25.8 83 

Figure 25. Mean age and years of signing for sign language acquisition domains from 469 subjects in the  
  demographic survey in seven cities across India. 
 

B.2.d. Exposure to sign varieties from other test cities  
 
Exposure to sign varieties from other cities should impact the sign language acquisition from those cities and 

thus the Deaf’s bidialectical/bilingual ability. Other sign variety exposure comes from having Deaf parents and Deaf 
siblings, attending educational institutions, participating in Deaf clubs and associations, watching the Delhi sign 
interpreted news program, and traveling to and living in other cities. Also sign variety exposure is enhanced with more 
years of signing (table 30). The following will discuss the relationships of these variables and the dynamics/complexity 
of sign language proficiency and multilingualism overlap inherent in Deaf communities worldwide. This overlap helps 
explain the tendency to find one signed language with many regional dialects in a country where there are many spoken 
languages. That is, it is a unifying factor among the Deaf that does not occur among the hearing, as deafness transcends 
all ethnic groups. Bidialectalism is discussed in section 3.4 of the main report. 

 
Table 30. Percent overlap of subjects who have had exposure to sign varieties from other test sites and the sign 

language acquisition categories based on 425 demographic survey subjects and 81 RTT subjects. 
Sign Language Acquisition Domains Percent with exposure  

(425 demographic 
subjects) 

Percent with exposure  
(81 RTT subjects) 

Participated in Associations 48 82 
Lived in Other Cities 36 52 
Participated in Christian Clubs 49 50 
Independent 44 50 
Have One or More Deaf Relatives 43 47 
Watch Delhi News Program 35 45 
Currently Attending Vocational Training Centers 17 26 
Currently Attending Primary or Secondary 
     Schools 

13 9 
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Subjects in the RTT survey were generally representative of the proportion of the population with exposure to sign 
varieties from other test sites, except for subjects in associations. The RTT subjects in associations had nearly three 
times the number of deaf relatives than all of the subjects in associations (table 13). As explained previously in 
section 3.4.2 (main report), the more Deaf in the family, the higher the exposure to sign varieties from other test 
sites. The relative impact of sign language acquisition domains on the level of exposure to sign varieties from other 
test sites is given in the table below. 
 
Table 31. Net impact of each domain relative to the whole sample on exposure to sign varieties from other test  

sites. Z-statistic p-values are included for significant difference in proportions based on demographic  
data from the five test sites in India. Bolded p-values are significant at the 95 percent confidence level. 

 % with 
exposure to 
other sign 
varieties 

within the 
domain  

 
(#1) 

% with 
exposure 
to other 

sign 
varieties 

outside the 
domain 

(#2) 

No. with 
exposure to 
other sign 
varieties 

within the 
sample  

 
(#3) 

Sample 
size  

 
 
 
 
 

(#4) 

% difference 
between exposure 
levels inside the 

domain and 
outside the 

domain  
 

(#5) 

Net 
relative 
impact1  

Z-statistic
p-values

Domains:        
Deaf Family Members 42.6 23.1 129 424 19.6 6.0 0.000 
Lived in Other Cities 36.3 23.1 190 424 13.2 5.9 0.001 
Delhi News 35.2 23.6 127 326 11.6 3.4 0.013 
Christian Clubs 48.8 24.3 40 82 24.5 2.3 0.009 
Associations 48.1 24.8 37 77 23.3 2.0 0.015 
VTCs 17.3 35.8 27 156 -18.5 -1.2 0.014 
Primary and Secondary 
     Schools 

12.9 32.9 12 93 -20.0 -0.6 0.034 

Independent 43.8 28.4 7 16 15.3 0.3 0.262 
 
1 Net relative impact = (#3 x #5)/424, where  #3 and #5 are the column numbers 
 
The proportion of subjects with exposure to sign varieties from other test sites was significant in all domains except 
the “Independent” domain. Relative to the other sign language acquisition domains, subjects in VTCs had the lowest 
exposure to sign varieties from other test sites while subjects with one or more Deaf family members had the 
highest. Deaf family members had the highest impact on exposure to sign varieties from other test sites. The net 
relative impact of subjects who lived in other cities was high because this data was used in assessing exposure. 
Primary and secondary schools subjects’ exposure to sign varieties from other test sites was low as expected. 
Discussion of variable relationships to exposure to other sign varieties continues below. 

 
B.2.d.i. Deaf family’s impact on exposure to sign varieties from other test cities 

 
Subjects with Deaf family members had significantly greater exposure to sign varieties from other test sites 

(table 32; 43% versus 23%; p < 0.5). Deaf parents had the greatest impact on exposure to sign varieties from other 
test sites (70%). Men also had higher exposure to sign varieties from other test sites than women (50% versus 41%) 
did, but the difference was not significant (p = 0.24). As expected, the more Deaf relatives a subject had, the greater 
the exposure to sign varieties from other cities (figure 26). A t-test of the slope of the line yields a p < 0.05; 
therefore, the slope is significantly greater than zero.  

 



 104

Table 32. Influence of family members on exposure to sign varieties from other cities based on data from 
seven cities across India. 

Deaf Relative (listed from 
most significant to least 
significant) 

Average 
number of Deaf 

relatives 

Percent of subjects with 
exposure to sign varieties 

from other cities 

Percent of subjects with 
exposure to sign varieties 

from other test sites 

Sample size 
(demographic 

data) 
Father and Mother 2.0 100 70 10 
Father 1.0 89 56 18 
Child 2.3 83 67 6 
Other (ie., uncle, aunt…) 1.8 80 60 5 
Mother 1.0 71 53 17 
Wife 1.0 63 47 19 
Husband 1.0 56 50 18 
Brother 1.4 57 48 54 
Sister 1.4 54 36 56 
None 0.0 36 23 295 

One or more Deaf relatives 1.9 57 43 129 
All Male Relatives - 63 50 90 
All Female Relatives - 59 41 92 
All 0.6 42 29 424 
 

y = 5.02x + 44.95

r2 = 0.78
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Figure 26. Influence of the number of Deaf relatives a subject has on the percent of subjects with exposure to sign 

varieties from other cities based on data from seven cities across India. Y values are averaged per 
number of Deaf relatives. 

 
B.2.d.ii. Total education’s impact on exposure to other sign varieties 

 
Exposure to sign varieties from other test sites often occurs through educational institutions. Table 33 and 

figure 27 show the amount of exposure to other sign varieties among students. Subjects who were also in Christian 
clubs or associations or who had lived in another test site were excluded to give a better view of education’s 
exclusive impact on exposure to other sign varieties. As displayed in table 33, subjects from VTCs and colleges 
appeared to have slightly higher exposure to sign varieties from other test sites; however, the difference was not 
significant (z = 0.5; p = 0.21). Nevertheless, the figure shows a significant increase in exposure with increased years 
of education (r2 = 0.93). Note the lag in exposure until nine or ten years of school. 
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Table 33. Percent with exposure to other test site sign varieties in educational institutions in seven cities across  
India. Only students are included. 

Educational Institutions Percent with exposure to sign varieties of other test sites n 
Primary and Secondary Schools 13 86 
Colleges and VTCs 16 147 
Total 15 233 

y = 6.44x - 47.83
r2 = 0.93
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Figure 27. Percent exposure to other cities’ sign varieties averaged per year of total education for school age and 

college/vocational school age students (n = 233). Data were averaged per increment of exposure to 
sign varieties from other test sites. 

 
B.2.d.iii. Christian clubs’ and associations’ impact on amount of travel and exposure to other test site sign varieties 

 
Christian clubs and associations often have functions that involve Deaf from other cities, thus increasing 

their exposure to other sign varieties. Many of the associations have sports and drama clubs that compete with Deaf 
from other cities and sometimes internationally. Many of the Christian clubs have training camps and other 
gatherings which include Deaf from many areas. As expected, subjects from clubs and associations had higher 
exposure to other sign varieties than subjects from schools and VTCs (table 34). 

 
Table 34. Subjects’ exposure to other sign varieties by sign language acquisition domains based on demographic  

data from seven cities across India. 
 Associations Christian 

Clubs 
Schools VTCs All Domains 

Exposure to Sign Varieties from Other Cities   

Number with exposure 45 72 23 45 185 
Number without exposure 30 30 67 113 240 
Percent with exposure 60 71 26 28 44 

Exposure to Sign Varieties from Other Test Sites 
  

Number with exposure  36 40 11 27 114 
Number without any exposure  40 42 80 129 291 
Percent with exposure  47 49 12 17 28 

 
B.2.d.iv. Impact of gender on exposure to sign varieties from other cities by sign language acquisition domain 

 
Females had lower exposure to other sign varieties than males in all but one domain, Christian clubs (table 

35). Christian club inter-regional functions include both men and women whereas such functions from other 
domains usually involve only men. A z-test shows males have significantly more exposure to other sign varieties 
than females (z = 1.68; p < 0.05).  
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Table 35. Exposure to sign varieties from other test sites by sign language acquisition domain and gender based on  

408 subjects in the demographic survey from seven cities across India. 
Gender Sign Language Acquisition 

Domains 
Sample Size Percent with Exposure to Sign  

Varieties from Other Test Sites 

Associations 24 41.7 
Christian Clubs 26 50.0 
Primary and Secondary Schools 43 11.6 
VTCs 53 11.3 

 
 
Females 

Total 146 23.3 
Associations 53 50.9 
Christian Clubs 56 48.2 
Primary and Secondary Schools 50 16.0 
VTCs 103 20.4 

 
 
Males 

Total 262 31.7 
All Subjects  408 28.7 

 
B.2.d.v. Age and domains’ impact on exposure to sign varieties from other cities 

 
As expected, the older the subject, the higher the probability they had been exposed to sign varieties from 

other test sites. Figure 28 shows this relationship as well as the age ranges within domains. Note the overlap of 
exposure among domains between the ages of 20 and 28 and the corresponding increase in exposure to sign varieties 
from other test sites during that age period as seen with the moving average line. 
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Figure 28. Relationship between age and exposure to other test site sign varieties expressed as a percent of 

subjects per year of age, and the sign language acquisition domains age ranges and means, based on 
423 subjects from seven cities across India. The non-linear curve is a moving average of seven data points. 

 
B.2.d.vi. Impact years of signing on exposure to sign varieties from other cities 

 
Years of signing reflect the years of interaction with other Deaf in one or more of the sign language 

acquisition domains. The more years in these domains, the more exposure the Deaf will have with sign varieties 
from other cities.  
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B.2.d.vii. Economic class and age’s impact on travel and exposure to sign varieties from other cities 
 
Economic class and age have had an impact on exposure to sign varieties from other test cities through the 

amount of travel the Deaf have done. Table 36 and figure 29 show that parents’ income did impact the amount of 
exposure to sign varieties from other cities (r = 0.97; t-test on the slope of the line in figure 28 yielded a p = 0.014). 

 
Table 36. Percent of the Deaf with exposure to other sign varieties and sample size (n) by economic class from  

seven cities across India. 
Economic Class Ranked Wages Percent with Exposure to Sign  

Varieties from Other Cities 
n 

Manual labor 1 21.33 75 
Skilled labor /trade 2 23.93 163 
Technician 3 36.19 105 
Professional 4 47.06 34 

Figure 29. Impact of economic class on the percent of subjects exposed to sign varieties from other cities (n = 
377). The higher the rank, the higher the economic class. 

 
B.2.d.viii. Impact of exposure to other sign varieties and other places lived on RTT scores 

 
Figure 30 compares the adjusted mean RTT scores (all five cities) with the mean percent exposure to other 

sign varieties. There appears to be a weak relationship (r = 0.44, t-test on the slope yielded p = 0.08). 
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y = 36.57x + 51.87

r2 = 0.20
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Figure 30. Influence of exposure to other cities’ sign varieties by percent of mean adjusted RTT scores from 
 the five test sites across India. Data are averaged over ten data values from a sample of eighty-three subjects. 

 
The influence of exposure to sign varieties from other test sites on RTT scores (excluding home tests) is 

also examined by test site in the chart below. Subjects with exposure to sign varieties from other test sites scored 
higher (5% on the average) than subjects without exposure in all cities except Kolkata. The differences again were 
not significant (paired t-test p = 0.22). 

 
Figure 31. Influence of having exposure to sign varieties from other test sites on mean adjusted RTT scores 

(excluding home test) at the five test sites. Sample sizes are in parentheses. “K” is Kolkata, “M” is 
Mumbai, “D” is Delhi, “H” is Hyderabad , and “Ch” is Chennai. 

 
When the impact of exposure to other sign varieties on RTT scores by factors that affect exposure (i.e., 

other places lived and sign language acquisition domains) was examined, significant results were found. The length 
of time the Deaf have lived in other test cities would increase the amount of sign they have acquired from that city. 
However, only four subjects had lived in other test sites and, on the average, they did not improve on the test of the 
cities they had lived in. There was, however, a slightly higher score for other cities’ tests among those who had lived 
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somewhere other than the city where they were currently residing than among those who had never moved (table 
37). The increase was not significant, however (p = 0.63). 

 
Table 37. Mean adjusted RTT scores for tests other than home tests for subjects who have lived in other places and  

for subjects who have not lived in other places, based on data from five cities across India. 
 Lived in Cities Other Than 

Current Test Site 
% Difference t-test p-value 

 No Yes   
Mean RTT Scores without Home 
Test 

60.7 62.7 2.0 0.63 

No. of Subjects 52 31   
 
The relative influence of the sign language acquisition domains on the RTT scores for tests, excluding the home 

test, are compared below in table 38. As expected, those in Christian clubs and Deaf associations had much higher 
exposure to other sign varieties than those in schools and VTCs and thus had higher RTT scores for other cities. The 
higher scores were significant only for the Christian clubs (p = 0.03) at the 95 percent confidence level. Independent 
subjects with other cities’ sign variety exposure also yielded higher scores, but the small sample size resulted in an 
insignificant t-test statistic (p = 0.56). Those in VTCs were expected to have much higher RTT scores for those exposed 
to sign varieties from other cities. In looking at the affect of other variables on the RTT scores for these vocational school 
subjects, there is no explanation for this discrepancy other than random sampling and small sample size. 

 
Table 38. Mean adjusted RTT scores for other cities’ tests (not including home test) for subjects with and without  

exposure to sign varieties from other test sites by sign language acquisition domains based on data from  
five cities across India. 

 Without Exposure to 
Sign Varieties from 

Other Cities (n) 

With Exposure to 
Sign Varieties from 

Other Cities (n) 

% 
Difference 

t-test p-
values 

Primary and Secondary Schools 66.7 (20) 66.7 (4) 0.0 1.00 
VTCs and Colleges 55.6 (20) 55.1 (6) -0.5 0.96 
Christian Clubs 58.9 (8) 77.4 (8) 18.5 0.03 
Deaf Associations 51.3 (3) 61.8 (10) 10.5 0.39 
Independent 48.4 (2) 62.9 (2) 14.5 0.56 
All 59.5 (53) 65.0 (30) 5.5 0.20 

 
The home domain with Deaf relatives also greatly affected exposure to sign varieties from other test sites. 

Table 39 demonstrates the differences between the RTT scores by level of proficiency and exposure to sign varieties 
from other test sites. The mean RTT scores are then displayed in the chart, figure 32. In the chart “P” stands for 
proficient, “Y” for Deaf friends in other test sites, and “N” for no Deaf friends in other test sites and non-proficient. 
“Proficient” included subjects who had one or more Deaf siblings and/or parents. Sample sizes were not sufficient 
with data from only Deaf born of Deaf parents, so Deaf siblings were included when describing the impact on scores 
in the text associated with figure 9 on page 84. 
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Table 39. Mean RTT scores for other cities’ tests (not including home test) for subjects with and without exposure to  
sign varieties from other test sites by none or some Deaf parents or siblings based on data from five  
cities across India. 

  Exposure to Sign Varieties from Other Cities % Difference t-test p-values 

  None (n) Some (n)   
None 56.7 (36) 63.0 (13) 6.3 0.15 Deaf Parents or 

Siblings Some 65.3 (17) 66.5 (17) 1.2 0.84 
% Difference  8.6 3.5   
t-test p-values  0.12 0.59   

 

Figure 32. Mean adjusted RTT scores for other test sites by level of proficiency and exposure to sign varieties from 
other cities (sample sizes in parentheses). “P”: proficient, “Y”: exposure to sign varieties from other 

test cities, “N”: neither. 
 
The figure and table above show that “proficient” signers without exposure to sign varieties from other test 

sites (P) had 8.6 percent higher scores than non-proficient signers without exposure to sign varieties from other test 
sites (N). Non-proficient subjects with exposure to sign varieties from other test sites (Y) scored higher (6.3%) than 
non-proficient signers without exposure to sign varieties from other test sites (N). Subjects with both high 
proficiency and exposure to other sign varieties (P+Y) scored slightly higher then both “proficient non-exposed” and 
“non-proficient exposed.” None of the means are statistically different however (table 39).  

It is interesting to note that of the Deaf in the demographic survey that have one or more Deaf family 
members, 75 percent also claimed to have Deaf friends in other test sites while of the Deaf who did not have Deaf 
family members, only 32 percent had Deaf friends in other cities. This finding contributes to conclusions about the 
influence of “Deaf houses.” In the RTT sample, however, the percent of proficient subjects with Deaf friends was 
much lower (50%) while the percent of non-proficient subjects with Deaf friends was nearly the same (27%). This 
suggests that more of the RTT subjects may have had Deaf friends from the other test sites than they claimed. 
Personally, we have observed that Deaf congregating places are often in the homes of Deaf with more than one Deaf 
person and that visiting Deaf from other cities will often stay in “core Deaf” homes. Personal conversation with 
Parkhurst also confirmed this idea with the Deaf in Spain. The implication of these observations is that many Deaf 
who may be considered more proficient also have become more multilingual as a result of out-of-town Deaf visitors 
in their homes and vice versa. Thus, many of the Deaf who claim not to have Deaf friends from other cities may be 
more multidialectal than they know. When acquired intelligibility so strongly intertwines with the level of 
proficiency, it is difficult to delineate the effects of sign language proficiency and multidialectalism on RTT scores 
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and thus assess dialect intelligibility. Further discussion on this topic is in section 3.4 on multilingualism in the main 
report. 

 
B.2.e. Delhi signed news—direct effect on sign language acquisition and level of proficiency in the Delhi sign 
variety 

 
A factor that may have increased the raw RTT scores on the Delhi story tests is a sign-interpreted, televised 

10-minute news program shown weekly on the national channel. To test this assumption, the adjusted RTT scores of 
the Delhi story between subjects who watched the program and those who did not for each city (figure 33) were 
compared. Watching the Delhi signed news program one or more times significantly increased the Delhi story RTT 
scores by 6.6 percent on the average (two tailed t-test p = 0.05). The results would have been more significant if 
Mumbai subjects had not scored higher among those who had not watched the news program. 
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Figure 33. Impact of Delhi signed news program on adjusted Delhi story RTT scores (sample size in parentheses). 
“K” is Kolkata, “M” is Mumbai, “D” is Delhi, “H” is Hyderabad, and “Ch” is Chennai. 

 
The potential impact on sign language development of this weekly sign-interpreted television news 

broadcast is much greater than its current impact. As noted in the table below, 76 percent of the Deaf in the cities 
outside of Delhi watched the show. Within Delhi itself, 82 percent of the Deaf interviewed said they watched it. 
Early on in the third stage of survey, the surveyors notably asked subjects if they had “ever” watched the Delhi news 
program. Consequently, data for those who “watch the Delhi news” can include a range of those who have seen it 
once to those who watch it regularly. Although the program had a significant impact on understanding the Delhi 
story, the vast majority said they did not understand it (80%) and did not like it (72%). The two most common 
reasons people gave for not watching were that they did not understand it or that only one or two out of the six 
rotating interpreters had good enough signing skills to make it worth watching. They often stated the signing was too 
fast or had too much fingerspelling. Deaf who have not learned English would not understand the fingerspelling at 
all. Deaf in Mexico also noted fast signing and a high percentage of fingerspelled words in a five-minute news 
segment (Fauret et al. 1999). 

 



 112

Table 40. Responses to questions concerning the sign interpreted Delhi news program from the demographic  
survey in five cities across India. 

 Watched the Program Understood at Least Some of 
the Program 

Liked the Program Sample 
Size 

 % Yes % No % Yes % No % Yes % No  
Kolkata 69 31 18 82 18 83 39 
Chennai 80 20 23 77 20 80 49 
Delhi 82 18 34 66 51 49 49 
Hyderabad 71 29 12 88 16 84 70 
Mumbai 85 15 39 61 50 50 34 
Overall 77 23 20 80 28 72 241 

 
B.2.f. Subjects’ physical abilities 

 
Some physical abilities of test subjects, which naturally occur among the Deaf, also affected performance 

on the RTTs. Physical conditions can be classified as long- or short-term. Long-term factors include the level of 
deafness, test-taking skills, general testing ability, eyesight, etc. Poor eyesight was sometimes a problem with some 
subjects as the television screen was small (9” x 6”). The level of deafness and its affect on RTT scores is discussed 
below. 

This survey only assessed whether the subject considered him or herself deaf or hard-of-hearing. The 
surveyor doing the majority of demographic/attitude questionnaire interviews stated her doubts about the accuracy 
of the numbers claiming to be deaf versus hard-of-hearing. Since the survey gave only two subjective options, 
“Deaf” or “can hear a little,” she suspects that many who claimed to be able to “hear a little” would actually be 
found to be profoundly deaf. She suspects that, since oppression and ignorance of the Deaf is so prevalent in India, 
many claimed to have a little hearing to avoid an extreme stigma and/or to appease the researcher, thinking some 
hearing rather than full deafness would be favored. Since audiological testing was not part of the survey, there is no 
way to prove any miss-categorizations. An article by Taylor and Taylor regarding “Services for the Handicapped in 
India” (1970) gives hearing loss classifications of audiometer tested students in two Indian schools for the Deaf. 
According to their study, of eighty-three students tested at Delhi’s Lady Noyce School, 82 percent were found to be 
profoundly Deaf with hearing loss above eighty decibels. In Mumbai’s Clarke School, 70 percent tested Profoundly 
Deaf. These more objective numbers give credence to the hypothesis that more subjects interviewed in this study 
were Deaf or profoundly Deaf than reported.  

Among students the mean adjusted RTT score of the Deaf was 62.3 percent while the hard-of-hearing 
yielded 67.3 percent. Only students were assessed in order to limit the influence of other variables. These two 
sample means were not statistically different (paired t-test p = 0.08); however, figure 34 does show a trend in all five 
of the cities. This was the opposite of what was expected. It could be that the hard-of-hearing have a slightly better 
chance at test-taking as a result of learning better test-taking skills in schools and thus have higher RTT scores. The 
average difference between the Deaf and the hard-of-hearing was 5 percent. Karchmer and Mitchell (2003) 
documented a similar pattern of greater language achievement skills among deaf with less hearing loss; however, 
their study focused on spoken language achievement rather than sign language achievement. 
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Figure 34. Influence of partial hearing on mean adjusted RTT scores at each test site for students. Sample sizes 

are in parentheses. “K” is Kolkata, “M” is Mumbai, “D” is Delhi, “H” is Hyderabad, and “Ch” is Chennai. 
 
Short-term physical abilities that may have affected RTT scores include alertness, fatigue, stamina, and the 

number of years since they have taken tests regularly. Test-taking skills may be weak for subjects who have not 
taken tests for a long period of time. The number of years since they have been students did greatly impact RTT 
scores as discussed in section B.2.b.iv. 

In the section below the prestige of the regional sign language variety and the form of signed language 
media will be discussed. 

 
II. Sign Language Prestige 

Several questions were asked during the attitude survey (Appendix B, main report) and RTTs (appendix F, 
main report) with the goal of assessing regional sign prestige. Questions on the attitude survey were explicit with 
test site city names given. Questions administered during the RTTs were “blind” in that the test subject was not told 
where the storyteller originated. This was done in an attempt to obtain both conscious and subconscious attitudes 
towards different sign language varieties. The questions were as follows: 

 
Questions in attitude survey (conscious attitudes): 

• Do you desire to learn sign varieties from other cities? Which cities? 
• Rank the five test cities according to sign variety you like best. 
• Which city is the best city for Deaf people? 
 

Questions accompanying RTTs (subconscious attitudes): 
• Would you like to see the storyteller’s sign variety on television? If “no,” why not? 
• Which city’s sign did you like the best? (Not favorite story) 
• Which of the signers would be good teachers? 
• Which one has really good “proper” sign? 
• Which signer would you like to meet and have over for tea? 
• Is there any signer you would not want to meet?…Or would not invite to your house? 

 
In the second stage of survey, the Deaf were asked which city was the best city for the Deaf without giving any 
options. The majority (mean 81%; range 71–89%) replied their own city would be best. This data gave insufficient 
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information on the status of other cities in the survey. Thus, during the third stage of survey, this question was 
eliminated and a new question was added that asked the interviewees to rank the five test sites according to the sign 
variety they liked the most. This was conducted by asking the interviewees to arrange pieces of paper with the cities’ 
names on them in order of “liked best” to “liked least.” The results for this question and others are summarized in 
table 41. Hometown data were not included, as the data tended to skew the results because other factors were 
involved. These factors may include knowing the storyteller, choosing others over themselves, scoring poorly on the 
hometown test, etc. 
 
Table 41. Subject-ranked responses to questions relating to language prestige, with “1” being the most prestigious 

and “5” being the least prestigious based on demographic and RTT attitude data from five cities 
across India. 

 
 Kolkata Hyderabad Delhi Mumbai Chennai Sample Size 

Attitude Survey Questions     
#1 Desire other cities’ sign 5 3 1 2 4 256 
#2 Most liked sign variety 5 4 1 2 3 170 
Mean Rank 5.0 3.5 1.0 2.0 3.5  
     
Questions Accompanying RTTs       
#3 Desire sign on television 4 3 1 2 5 243 
#4 City’s sign liked best 5 1 4 2 3 58 
#5 Good teacher 5 1 3 2 4 54 
#6 Proper sign 5 1 2 3 4 60 
#7 Would like to meet storyteller 5 2 4 3 1 89 
#8 Would not like to meet story- 
      teller (inverse ranking) 

2 3 4 1 5 59 

Mean Rank 4.3 1.8 3.0 2.2 3.7  
Average of two mean ranks 4.7 2.7 2.0 2.1 3.6  
 

The percent response to each question is given in appendix A. Responses to “most liked sign variety” and 
“desire other cities’ sign” were similar with the Delhi sign variety ranking the highest and the Kolkata sign variety 
the lowest in both cases. Hyderabad and Chennai had similar ranks. This was not surprising since they are in close 
proximity (688 km), had the highest lexical similarity scores (88%, figure 6 in main report), and were the closest 
dialect pair (figure 22 in main report). 

Responses to questions accompanying the RTTs may have had some bias toward the person signing on the 
tape. Bias may include the person’s looks, manner, and character, whether or not the subjects knew the person, etc. 
Another influential factor could be individuals’ sign ability. Since sign language ability was found to be so variable 
within a language community, a signer with obviously more native abilities or, conversely, one with less native 
ability could have formed bias for some answers. All of these factors combined may have swayed Hyderabad to a 
higher ranking (table 41) over the other cities in the “blind” questions which accompanied the RTTs. 

Delhi may have ranked higher than other cities on #3 (table 41), “desire sign on television,” due to the fact 
that the only sign language seen on television is a weekly ten-minute news program produced in Delhi. “Most liked 
sign variety” (#2) and “city’s sign liked best” (#4) ranked the same in Kolkata, Mumbai, and Chennai and flipped in 
Delhi and Hyderabad. The flipped Delhi/Hyderabad data may have occurred because data for “most liked sign 
variety” was not collected in Hyderabad. Also, many subjects may have rated Hyderabad high because they liked the 
story or the good-looking signer instead of the sign itself. 

The mean rank order for attitude survey questions and questions accompanying RTTs were nearly the same 
(table 41). The main difference was that, for the attitude survey questions, Chennai and Hyderabad ranked the same 
(3.5), while the questions accompanying the RTTs ranked Hyderabad at 1.8 and Chennai at 3.7. Combining the 
rankings of the attitude questions and the questions accompanying RTTs yielded a higher rank for Hyderabad than 
Chennai. The combined data collected in these five cities yielded the following order of prestige: Delhi, Mumbai, 
Hyderabad, Chennai, and Kolkata. 
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III. Summary and Conclusions 

The high variability associated with the natural sign in the communities and RTT sampling error made it 
very difficult to assess dialect intelligibility. Twelve sampling variables and fourteen natural variables were found to 
impact RTT scores. Independent variable interactions added to the sociolinguistic complexity. A great amount of 
effort is needed to control these variables when sampling. In particular, samples should include as many proficient 
signers as possible, and the ratio of proficient to non-proficient signers should be consistent from test site to test site. 
The value of this variable was not realized during the survey and thus was not effectively controlled for. As a result, 
some test sites had fewer proficient signers than others. The higher the percent of non-proficient signers, the higher 
the standard deviation. Thus, it was next to impossible to separate standard deviation that resulted from low 
proficiency from standard deviation resulting from acquired intelligibility. A difficulty arises in finding proficient 
signers. The assumption is that if a Deaf person has Deaf parents, he would be considered a native signer and thus a 
“proficient” signer. This is not always the case in India, however. Some Deaf parents did not learn the regional sign 
variety themselves. In addition, the frequency of Deaf born to Deaf is approximately 2 percent, thus reducing the 
sampling pool and making it more difficult to find “proficient” signers. It is hypothesized that this percentage will 
grow in the future as more Deaf are marrying Deaf nowadays. Historically, hearing parents usually arranged 
marriages with a hearing spouse for their Deaf children; however, more recently among the Deaf in Christian clubs 
and associations, the organizations are assisting with arranging Deaf marriages. In the rural areas Deaf are still not 
marrying Deaf and most likely never marry. 

We found in this survey that Deaf women scored as well as men if they had the same amount of education 
and background. Therefore, it is not as crucial to have equal numbers of males and females as it is to have mostly 
proficient signers and equal ratios of non-proficient to proficient from test site to test site. Women were more 
difficult to find to survey, and a great deal of effort was expended in doing so. It turns out that it would have been 
better to find more proficient signers, regardless of gender.  

The impact of the variables on recorded text testing of the sign language varieties in India breaches 
assumptions associated with the conventions for defining separate languages. Therefore a new model using 
confidence levels as thresholds is recommended. The approach of using t-tests to compare intelligibility between 
two Deaf communities takes into account the high variability of a language system in a rapid state of change and 
may be an accurate tool to assess whether or not two sign varieties are separate languages or dialects. When this data 
is combined with language attitudes and lexical similarity, a good picture of the “relatedness” can be developed.  
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Appendix: Percent Responses to Attitude Questions 
 
#1. Percent of subjects who replied “yes” to the question “Do you want to learn other cities’ sign varieties?” 
 
Test Site Kolkata Hyderabad Delhi Mumbai Chennai No. of subjects 
Kolkata - 7.7 11.5 9.6 3.8 52 
Hyderabad 12.9 - 18.8 12.9 14.1 85 
Delhi 27.9 31.1 - 37.7 27.9 61 
Mumbai 2.4 0.0 4.9 - 0.0 41 
Chennai 21.9 26.6 31.3 25.0 - 64 
 
#2. Subjects’ ranking of regional sign language varieties. 
 
 Subjects’ Mean Rankings  
Test Site Kolkata Hyderabad Delhi Mumbai Chennai No. of subjects 
Kolkata 3.1 2.2 4.1 2.8 2.8 35 
Hyderabad1 - - - - - - 
Delhi 2 2.4 4.5 3.6 2.5 37 
Mumbai 2.1 2.3 3.8 4.6 2.4 41 
Chennai 1.8 2.4 3.7 2.8 4.2 60 
1 data not collected 
 
#3. Percent of subjects who said “yes” to the question, “Would like to see the storyteller’s sign on television?” 
 
Test Site Kolkat

a 
Hyderabad Delhi Mumbai Chennai No. of subjects 

Kolkata 87.5 50.0 86.7 78.6 50.0 16 
Hyderaba
d 

80.0 95.7 85.7 80.0 81.3 16 

Delhi 82.4 100.0 90.5 82.4 93.3 17 
Mumbai 81.3 75.0 81.3 100.0 58.8 16 
Chennai 53.3 93.8 68.8 87.5 89.5 16 
 
#4. Percent of subjects’ responses to the question, “Which city’s sign did you like the best?” 
 
Test Site Kolkata Hyderabad Delhi Mumbai Chennai No. of subjects 
Kolkata - 13.3 26.7 40.0 20.0 15 
Hyderabad 40.0 - 10.0 30.0 20.0 10 
Delhi 20.0 46.7 - 20.0 13.3 15 
Mumbai 0.0 37.5 37.5 - 25.0 8 
Chennai 0.0 60.0 0.0 40.0 - 10 
 
#5. Percent of the subjects’ responses to the question, “Which of the signers would be good teachers?” 
 
Test Site Kolkata Hyderabad Delhi Mumbai Chennai No. of subject 
Kolkata - 0.0 9.1 54.5 36.4 11 
Hyderabad 16.7 - 33.3 50.0 0.0 6 
Delhi 20.0 73.3 - 0.0 6.7 15 
Mumbai 12.5 37.5 25.0 - 25.0 8 
Chennai 7.1 78.6 14.3 0.0 - 14 
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#6. Percent of subjects’ responses to the question, “Which one has really good ‘proper’ sign?” 
 
Test Site Kolkat

a 
Hyderaba

d 
Delh

i 
Mumb

ai 
Chenna

i 
No. of 

subjects 
Kolkata - 18.2 18.2 36.4 27.3 11 

Hyderabad 16.7 - 33.3 16.7 33.3 6 
Delhi 18.2 50.0 - 22.7 9.1 22 
Mumbai 0.0 55.6 44.4 - 0.0 9 
Chennai 16.7 58.3 25.0 0.0 - 12 
 
#7. Percent of the subjects’ responses to the question, “Which signer would you like to meet?” 
 
Test Site Kolkata Hyderabad Delhi Mumbai Chennai No. of subjects 
Kolkata - 11.1 22.2 33.3 33.3 9 
Hyderabad 15.4 - 15.4 38.5 30.8 13 
Delhi 15.4 38.5 - 23.1 23.1 26 
Mumbai 15.4 30.8 15.4 - 38.5 13 
Chennai 14.3 42.9 21.4 21.4 - 28 
 
#8. Percent of the subjects’ responses to the question, “Is there any signer you would not want to meet?” 
 
Test Site Kolkata Hyderabad Delhi Mumbai Chennai No. of subjects 
Kolkata - 33.3 0.0 33.3 33.3 6 
Hyderabad 15.8 - 36.8 15.8 31.6 19 
Delhi 28.6 0.0 - 28.6 42.9 7 
Mumbai 8.3 41.7 8.3 - 41.7 12 
Chennai 40.0 13.3 33.3 13.3 - 15 
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