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Abstract

The discrimination of English vowel contrasts in real and novel words by 112 bilingual Spanish/English- and native English-speaking adults and children was examined. Bilingual-speaking adults and children had significant difficulty with certain English vowel contrasts, while native English participants had none. The vowels that affected discrimination accuracy were those absent from Spanish and those more similar to one another due to their adjacency in the F1-F2 acoustic space. The main non-linguistic factors that affected bilingual-speaking adult and children’s discrimination accuracy were the age of acquisition of English and the overall percentage of time devoted to communication in English. While production tends to be the focus of most practitioners working with second language learners, these results suggest that practitioners should consider discrimination and vowel quality when working with second language learners with speech or language disorders.
The Discrimination of English Vowels by Bilingual Spanish/English Adults and Children


The ability to discriminate sounds in a second language (L2) is essential in the acquisition of a new language, given that sounds in a learner’s first language (L1) may be absent from the new language. Another factor that may affect discrimination is the variation among native L2 speakers in their production of sounds. Vowels are affected by dialect variation more often than consonants (MacKay, 1997), evidenced in the variability in the production of these sounds by native L2 speakers (Hillenbrand, Getty, Clark, & Wheeler, 1995). Vowels more similar to one another also may present difficulty, such as the vowels /(/ and /—/, found in the words pod and pawed. These vowel contrasts present discrimination difficulty to both children (Levey & Schwartz, 2002) and adults (Flege, 1991; Hillenbrand & Gayvert, 1993; Hillenbrand et al., 1995; Levey, 2004; Levey & Cruz, 2004; Lieberman & Blumstein, 1988). In contrast, the more dissimilar vowels /i/ and /u/, found in the words beat and boot, are discriminated with greater accuracy (Bond & Robey, 1983; Levey, 2004; Levey & Schwartz; Polka, Jusczyk, & Rvachew, 1995). 

The ability to discriminate vowels derives from their acoustic cues. These cues allow listeners to identify and/or discriminate vowels based on their formant frequencies (Borden, Harris, & Raphael, 2003). A formant is defined as a peak of resonance in the vocal tract. The first (F1) and second (F2) formants of the vowel produced by a speaker, and the relationship between these formants, play an important role in vowel identification. While there is variabiality in the production of vowels, the vowel /i/ is always produced with a low frequency first formant and a high frequency second formant. In contrast, the vowel /u/ is always produced with a lower first and second formant than the vowel /i/, with a smaller frequency gap between these formants. These differences result in a listener’s ability to discriminate these vowel contrasts. The difficulty in discriminating certain vowel contrasts, such as /–/ and /—/, is based on their closer proximity or adjacency to one another in the F1-F2 acoustic space (Bond & Robey, 1983; Hillenbrand & Gayvert, 1993). The greater distance between vowels in this acoustic space, such as /i/ and /u/, allows a listener to discriminate these vowel contrasts with greater accuracy (Bond & Robey, 1983). 


There are also non-linguistic factors that may affect discrimination, such as more experience with and earlier age of acquisition of L2. Experience with L2 may provide more opportunities to interact with native L2 speakers, thus leading to more accurate discrimination and production of sounds in L2 (Best & Strange, 1992; Flege, Bohn, & Jang, 1997; Flege, 1993; Flege & Liu, 2001; Kuhl & Iverson, 1995). There is a consensus among investigators that earlier age of acquisition provides an advantage, given early exposure to L2 (Flege, 1992; Singleton, 1995). Other factors may all, to one degree or another, correlate with skills in discrimination and/or the production , such as the motivation to learn a new language. However, discrimination has been found to be a significant factor in learning a new language L2 (Flege, 1987, 1992, 1995; Flege & Liu, 2001). In spite of this finding, production continues to be the focus of most practitioners who provide services to L2 learners (Rochet, 1995), ignoring the possibility of difficulty in the perception of the differences of sounds. 
Research Questions


The following research questions were used to determine whether there was a difference in the discrimination of English vowel contrasts between bilingual and native English speakers in terms of linguistic and non-linguistic factors.
1. Is there a difference in discrimination accuracy between the English- and bilingual Spanish/English-speaking children and adults?

2. Are there differences between the vowel contrasts that affect discrimination accuracy?

3. Is there a difference in discrimination between real words and novel words?

4. What non-linguistic factors play a role in discrimination accuracy?
Method

Participants


The discrimination of 112 adults and children was investigated in this study: 40 bilingual Spanish/English-speaking and 40 native English-speaking adults, 23-36 years of age (M = 25.3; Mdn = 25.0) and 20 bilingual Spanish/English-speaking and 12 monolingual children, 8-12 years of age. Children ranged in age from 8; 02 to 12;10 (M = 10;11; Mdn = 10; 9) and adults ranged in age from 23; 02 to 36;04 (years; months). Participants were recruited through posters within the New York City metropolitan area, and were financially compensated for participation. All participants reported unremarkable medical histories, with normal hearing abilities determined by audiological screening. All bilingual-speaking children attended English-speaking schools, while bilingual-speaking adults attended either English or bilingual schools. The bilingual Spanish/English-speaking participants were presented with and completed a questionnaire that examined their language backgrounds relative to the acquisition of English (Appendix A). The bilingual participants’ productions of a short Spanish language paragraph were analyzed by a native Spanish-speaking speaker to determine the accuracy of their productions in Spanish. This non-standardized test was used to determine if there were problems in communication in Spanish, given that the reports of problems in communication in English were chosen as a variable in the current study. The English-speaking participants were chosen based on being native English speakers with no history of learning or speaking Spanish. No bilingual participant spoke any language other than Spanish and English. All children’s English language abilities were assessed with the Comprehensive Assessment of Spoken Language (Carrow-Woolfolk, 1999). The Syntax Construction Test portion of this assessment device was selected to assess the ability to generate sentences using morphosyntactic rules through various means: imitation; sentence completion by using prepositional phrases; providing answers to questions; formulating sentences to tell a story; and using a model to generate a novel sentence. These results were reviewed to determine that all children fell within normal limits for syntactic skills in English, but results were not used in the current analysis.

Bilingual Spanish/English-speaking participants were drawn from a variety of Spanish-speaking backgrounds: 21 adult participants reported birth in the United States; 17 reported that parents born in Puerto Rico; and 4 reported parents born in the Dominican Republic. There were 11 adult participants who reported birth in Puerto Rico, 4 in the Dominican Republic, 2 in Peru, and 2 in Honduras. The 20 bilingual Spanish/English-speaking children reported birth in an English- or a Spanish-speaking country: 14 in the United States and 6 in Puerto Rico. All bilingual-speaking participants reported speaking both English and Spanish.

Procedures


A categorial discrimination task was used to determine whether participants were able to discriminate English vowel contrasts in target words. Stimuli were presented within triads in an ABX discrimination paradigm, in which A (the first word in the sequence) and B (the second word in the sequence) were different stimuli, and X (the third word in the sequence) was identical to either A or to B. For example, a triad may have consisted of the word pod (A) followed by the word pawed (B). The third word would have consisted of either word (A) or (B). Each listener was presented with two blocks, with 36 trials in each block (Appendix A). Each trial consisted of the presentation of the target words preceded by the carrier phrase (“Say ___”), with stimuli produced by one of three different speakers. Each trial contained three tokens in which each listener heard all three speakers in six possible orders of presentation: 1-2-3; 1-3-2; 2-1-3; 2-3-1; 3-1-2; 3-2-1. In these ABX trials, participants were presented with either the order ABA or ABB, and “X” was either “A” or “B” in an equal number of cases. Trials were self-paced. All participants’ responses were automatically recorded on Excel sheets for later analysis.


Participants were given directions on screen in English, also read to them in English (all participants) or in Spanish and English (bilingual participants). Participants were informed that they would hear three words and that the first word and the second word would be different. They were told that the third word might be the same as the first word or the second word. They were further instructed to click on “same as the first word” with the computer mouse if the third word was the same as the first word, or to click on “same as the second word” with the computer mouse if the third word was the same as the second. They were instructed not to verbally repeat the experimental words, so as not to confound the results with their own productions. Prior to the experimental task, participants were given a familiarization task that contained 48 word contrasts (24 real English words and 24 novel words that contained the vowel contrasts /i/-/o/, /o/-/e/, and /e/-/i/), based on the same procedure described in the experimental task. In this phase, participants were asked to discriminate real and novel words that contained vowel contrasts used as foils in the experimental phase. Participants were given feedback until it was clear that they understood the task (i.e., selecting “same as the first word” or “same as the second word” with 80-100% accuracy). Stimuli were produced by three speakers, different from those in the experimental phase. The familiarization phase and the experimental phase together took an average of 30 minutes. 

Stimuli


Seventy-two monosyllabic words were presented to each participant: 36 real English words and 36 novel words, with 16 of these words consisting of foils (Appendix B). Stimuli were designed to provide vowel contrasts in both real (e.g., pa vs. paw) and in novel words (e.g., /b–)/ vs. /b—)/), taking the form of consonant-vowel-consonant (CVC) monosyllabic words. Words contained the consonants /p, b, t, d, k, g/, chosen from early speech sounds typically produced by Spanish-speaking children (Bedore, 1999). Final analysis consisted of the examination of the 28 word pairs that were not foils. English vowels were drawn from the results of previous research (Brito & Levey, 2001; Flege, 1988, 1991, 1995; Flege, Bohn, & Jang, 1997; Flege, Munro, & Fox, 1994; Hillenbrand & Gayvert, 1993; Levey & Schwartz) and were based on the following criteria: (a) absence from the inventory of Spanish vowels (i.e., /–/, /—/, /”/, /Ÿ /, /¤/, /¦/, and /æ/); (b) similarity to one another in English (i.e., /–/-/—/); (c) discrimination difficulty for both native and non-native English participants (i.e., /–/-/Ÿ /, /¦/-/u/,/”/-/¤/,/”/-/æ/, and/æ/-/–/); and (d) production difficulty for Spanish participants (i.e., the English vowel /”/ realized as the Spanish vowel /e/ and the English vowels /æ/ and/or /–/ realized as the Spanish vowel /a/). The vowel contrast /i/-/u/ was used, based on the previous finding that this contrast presents listeners with the least discrimination difficulty (Hillenbrand & Gayvert, 1995).

Recording of Stimuli


Stimuli were recorded by three native English speakers (two females and one male) in a soundproof booth, using a Shure SM58-LC unidirectional microphone. Recordings were digitized into a SONY computer using Sound Forge software (1991-1998), 22.05 KHz sampling rate, 16-bit resolution, and a mono channel. Calibration was performed such that the DC offset was adjusted and autosnap to zero was selected. The signal level was set such that levels varied from –18 dB to approximately –6 dB, with no clipping. Root mean squared (RMS) power and DC offset were periodically monitored by means of the Sound Forge statistic function to guarantee appropriate levels during speech and silent periods. 

Recorded files were presented to three native English speakers, experienced in phonetic transcription, who recorded the identity of the vowels in the target words. The stimuli that were chosen for the experiment were those judged to be produced in the expected manner. These vowels were again presented to the same three native English speakers, who were asked to identify the best examples of these vowels chosen to represent the target vowel. For example, the best example of the vowel /i/ was chosen from a sample of those vowels judged to be the vowel /i/. In this way, it was determined that the vowels were produced in a standard manner. Recordings of speakers and trials were randomly presented to participants through headphones in a sound-proofed booth using the Paradigm-ID RCL program (Tagliaferri, 2001). The goal was to present the three-word sequence in a more natural manner, similar to a conversation consisting of various speakers. The goal was also to control for the finding that participants are better able to identify similar vowels when produced by a single speaker (Lieberman and Blumstein, 1988), a condition that rarely, if ever, exists in natural communicative contexts. 

Statistical Analysis

A Multivariate Analysis of Variance (MANOVA) was conducted to analyze the effects of the independent variables on discrimination accuracy. All analyses were completed using the Statistica statistical software package (Statistica, 2001). For significant task effects, Scheffé post-hoc tests were applied. Planned comparisons (p < .05) were used to test differences among mean scores. Results were also analyzed to determine if frequency of occurrence played a role in discrimination accuracy (MRC Psycholinguistic Database, 1987). Analysis showed no difference for frequency of occurrence. The mean number of accurate responses that occurred in both the first and second blocks represented the dependant variable (see Appendix B). The consistency of accurate responses was examined, focusing on the words that were discriminated accurately in both blocks (e.g., pod-pawed in the first block and pod-pawed in the second block). Responses were tallied over trials for each vowel pair. An accurate response was defined as responding “same as the first word” when the trial was ABA or “same as the second word” when the trial was ABB. Consistent accuracy was the focus of analysis, based on the hypothesis that an error with a particular contrast on one block may have constituted a random error, while consistent accuracy for the same contrast in both blocks indicated a more valid sign of accurate discrimination abilities. The linguistic independent variables consisted of (a) BILINGUALISM ( native English- versus bilingual Spanish/English-speaking participants; (b) contrast (vowel contrasts); and (c) word (real vs. novel) The non-linguistic independent variables were based on the information obtained from the questionnaires shown in Appendix A. Linguistic factors of BILINGUALISM, CONTRAST, and WORD were analyzed for all children and adults, while non-linguistic factors (e.g., AGE of acquisition of English) were analyzed only for bilingual-speaking children and adults. 

Results
Linguistic Factors

Adult Participants


There was a main effect for bilingualism, with greater discrimination accuracy for English-speaking (M = .98, SD = .12) than for bilingual Spanish/English-speaking adults (M = .89, SD = .25), F (1, 2184) = 128.75, p < .01 (Table 1). There was a main effect for CONTRAST, with the vowel contrasts /b-—/ (M = .81, SD = .32) and /æ-e/ (M = .85) presenting the greatest difficulty, F (13, 2184) = 14.84, p < .01. There was an interaction between BILINGUALISM and CONTRAST, with greater accuracy for English- than for bilingual Spanish/English-speaking adults when presented with the vowel contrasts /b-—/ (M = .86, SD = .29 vs. M = .76, SD = .35), /æ-e/ (M = .96, SD = .18 vs. M = .74, SD = .38), /¿-i/ (M = 1.00, SD = .00 vs. M = .79, SD = .34), and /u-¦/ (M = .98, SD = .10 vs. M = .79, SD = .33 ), F (13, 2184) = 5.95, p < .01 (Table 2). 


There was also an interaction between bilingualism and word (see Table 2). While there was no significant difference between the English-speaking adults’ discrimination of vowel contrasts in real (M = .98, SD = .12) or novel words (M = .98, SD = .13), there was a significant difference between the bilingual Spanish/English-speaking adults’ discrimination of vowel contrasts in real (M = .90, SD = .22) and novel words (M = .87, SD = .27), F (1, 2184) = 4.94, p < .05. There was a three-way interaction between bilingualism, contrast, and word (Table 1). This interaction revealed a significant difference for bilingual Spanish/English-speaking adults between real and novel words that contained the vowel contrasts /b-—/ (M = .65, SD = .36 vs. M = .88, SD = .29), /”-¿/ (M = .95, SD = .15 vs. M = .79, SD = .30), and /æ-e/ (M = .95, SD = .15 vs. M = .53, SD = .42), while there was no significant difference between these vowel contrasts in real or novel words for the English-speaking adults, F (1, 2184) = 4.94, p < .05).
Table 1

Multivariate Analyses of Variance for Discrimination Accuracy: Adults

_____________________________________________________________

Source


df 

F

p
_____________________________________________________________

Bilingual (B)

1

128.75**
.0001

Contrast (C)
          13

  14.84**
.0001

Word (N)

1

    2.68

.10

B X C

          13

    5.95**
.0001

B X W

 
1

    4.94*
.03

C X W

          13

  11.49**
.0001

B X C X W
          13

    3.05**
.0002

_____________________________________________________________

*p < .05, ** p < .01
Table 2

Adults: Mean and Standard Deviation of Discrimination Accuracy for Vowel Contrasts in Real and Novel Words for Bilingual Spanish/English and English Speakers
_______________________________________________________________________

Vowel Contrasts

Spanish/English Speakers    English Speakers

_______________________________________________________________________






M
SD

 M
SD




b - —




.76**
.35

.86
.29

æ - “




.74*** .38

.96
.18
   
   

¿ - i




.79**
.34
          1.00
.00
   
   

b - ”




.96
.14
          1.00
.00
  


b - c




.88
.25

.99
.06
   



” - ¿




.87
.15

.93
.19
   



” - æ




.91
.19

.98
.10
   



æ - b




.93
.20

.98
.10
   



¿ - æ




.99
.12
          1.00
.00

   
   

™ - ¦




.79*
.33

.98
.10
   



¦ - c




.98
.11

.99
.10
   


“ - ¿




.96
.12

.99
.06

   


“ - ”




.94
.16
          1.00
.00   


i - u




.97
.12

.99
.06
   


________________________________________________________________________

*** p < .0001;   ** p < .01; * p < .05 

Child Participants

Similar to results found for adults, there was a main effect for BILINGUALISM. Discrimination accuracy for English-speaking children (M =.90, SD = .02) was significantly greater than that for bilingual Spanish/English-speaking children (M =.83, SD = .02), F (1, 1069) = 12.18, p < .001 (Table 3). There was a main effect for contrast, F (1, 1069) = 3.16, p < .0003, with greater difficulty for the vowel contrasts /(-—/ (M = .67, SD = .06) and /(-Ÿ/ (M = .70, SD = .06). There was also an interaction between bilingualism and CONTRAST, with significantly greater accuracy for the English- than for the Spanish/English-speaking children for the vowel contrasts /(-—/ (M = .79, SD = .08 vs. M = .60, SD = .08) and /(-Ÿ/ (M = .79, SD = .09 vs. M = .65, SD = .08), F (1, 1069) = 3.15, p < .0003 (Table 4). Similar to for bilingual-speaking adults, the vowel contrast /i-u/ presented no difficulty for English- or bilingual-speaking children. There was no significant effect for WORD for English- or bilingual-speaking children.
Table 3

Children: Multivariate Analyses of Variance for Discrimination Accuracy
_____________________________________________________________

Source


df 

F


p
_____________________________________________________________

Bilingualism (B)
1
         
 12.18*

.001

Contrast (C)
          16

  3.16**

.0001

Novel (N)

1

    .12


.73
B X C


1

   3.15*

.0003
_____________________________________________________________

* p < .001. ** p < .0001. 
Table 4

Children: Mean and Standard Deviation of Discrimination Accuracy for Vowel Contrasts in Real and Novel Words for Bilingual Spanish/English and English Speakers
_______________________________________________________________________

Vowel Contrasts
  English Speakers  


Spanish/English Speakers   

_______________________________________________________________________




  M
 
SD

 
M

SD
b - —


.79

.08


.60*

.08


b - c


.79

.08


.65*

.08

æ - “


.79

.08


.78

.07  

™ - ¦


.92

.06


.75

.07   



¿ - i


.92

.06


.80

.06   


æ – b


.92

.06


.83

.06   
¿ - æ


.92

.06


.83

.06
   
   

” - æ

           1.00

.00
            
.83

.06  



b - ”


.96

.04
          

.95

.05


 ” - ¿


.83

.08


.90

.05



“ - ”


.86

.08
          

.90

.07


i – u

     1.00

.00


.93

.04   


¦ - c


.92

.06


.93

.04
   


________________________________________________________________________

**p < .0001. 

Non-Linguistic Factors
Child Participants

There were three non-linguistic factors that played a role in children’s discrimination accuracy: earlier AGE of acquisition; greater percentage of time devoted to communicating in English; and birth in an English-speaking country (Table 5). The analysis of age of acquisition showed that children who learned English at 0-3 years of age (M = .86, SD =.02) or at 4-7 years of age (M =.90, SD =.02) had significantly better discrimination skills than children who learned English at age 8 years of age or older (M = .55, SD = .05), F (2,677) = 36.36, p <.0001. 
The analysis of the percentage of time devoted to communication in English revealed that children who reported speaking English 75%-100% of the time (M = .89, SD = .02) had significantly better discrimination skills than those who reported speaking English 50%-75% (M = .80, SD = .02) or 25-50% of the time (M = .62, SD = .08), F (2,677) = 10.16, p <.0001. The analysis of  country of BIRTH showed that bilingual-speaking children born in an English-speaking country had significantly better discrimination skills (M = .86, SD = .02) than those born in a Spanish-speaking country (M = .76, SD = .03), F (2,677) = 9.13, p  <.003. No other non-linguistic factors played a significant role in the children’s discrimination. 
Adult Participants

Main effects for three non-linguistic factors in adults’ discrimination accuracy were found: AGE of acquisition of English; the report of PROBLEMS when communicating in English; and the PERCENTAGE OF TIME devoted to communication in English (shown in Table 5). AGE of acquisition contributed to discrimination accuracy for bilingual Spanish/English speakers who had learned English at 0-3 years of age (M = .95, SD = .16), at 4-7 years of age (M = .91, SD = .23), or at 8-12 years of age (M = .90, SD = .23) versus those who had learned English later than 12 years of age (M = .84, SD = .29), F (4, 1436) = 11.79, p < .01. There was no significant difference in discrimination accuracy between adults who had acquired English between 13-18 years of age (M = .84, SD = .01) or older (M = .85, SD = .02). There was a trend toward a decline in discrimination accuracy as the age of acquisition increased: 0-3 years of age (M =.95, SD = .16); 4-7 years of age (M = .91, SD =.23); 8-12 years of age (M = .90, SD = .23); and 13 years of age or older (M = .84, SD = .29). Discrimination accuracy was significantly greater for adults reporting no problems with communication in English (M= .91, SD =.23) than for those reporting  problems (M= .85, SD =.26), F (1, 1438) = 13.83, p < .01. The PERCENTAGE of time devoted to communication in English also contributed to discrimination accuracy: bilingual-speaking adults who reported devoting over 50-100% of time per day and/or week to communication achieved greater discrimination accuracy (M= .91, SD =.22) than those who reported devoting 50% of the time or less (M= .86, SD =.28), F (1, 1438) = 13.34, p < .01. 



The remaining non-linguistic variables had no significant effect on discrimination accuracy, such as mean scores for education in bilingual versus English-only schools (M= .90, SD =.25 vs. M= .91, SD =.22), nor for a history of attending versus not attending classes conducted to teach English in bilingual schools (M= .89, SD =.25 vs. M= .91, SD =.22). Finally, there were no significant differences among the mean scores for the bilingual speakers’ country of origin for children or adults.
Table 5

Bilingual-Speaking Adults and Children: Multivariate Analyses of Variance for Discrimination Accuracy (Nonlinguistic Variables)
_____________________________________________________________

Source



df 

        F
                          p
_____________________________________________________________

Adults

Age of Acquisition
  
3

10.82***

.0001
Percentage of use

1      

 6.21**

.01

Report of problems 

1

 6.98**

.01

Children
Age of Acquisition


2
36.36***

.0001

Percentage of Time


2      
10.16**

.0001

Country of Birth


2
  9.13*


.003

_____________________________________________________________

*** p < .0001. **p < .001.* p < .01.  

Discussion


Consistent with previous studies, current results support the role of discrimination in learning a new language (Strange, 1995). The implications of the current results also suggest that practitioners should consider  vowel characteristics, given that vowels provide listeners with more prosodic information in words than consonants (Werker & Polka, 1993). The familiarity of words should also be considered, given that unfamiliar words presented more difficulty for bilingual-speaking adults. Earlier age of acquisition was a factor in discrimination accuracy for adults and children, consistent with the hypothesis that early exposure to a second language contributes to both discrimination and production accuracy (Best & Strange, 1992; Flege, 1992, 1993; Flege & Fletcher, 1992; Flege & Liu, 2001; Kuhl & Iverson, 1995; Lenneberg, 1967; Singleton, 1995).

Discrimination plays an essential role in phonological awareness, which provides individuals to identify the sound structures in  languages (Apel, Masterson, & Niessen, 2004; Torgesen, 1999). This awareness of sounds and phonemes, the segments in words, has been found to be a strong predictor of reading abilities (Gillon, 2004; Gottardo, 2002; Juel, Griffith, & Gough, 1986; Kahmi & Catts, 1991; Siegel, 1993; Stanovich, 1994; Stanovich, Cunningham, & Cramer, 1984; Stanovich & Siegel, 1994; Tunmer & Nesdale, 1985; Vellutino & Scanlon, 1987). Phonological awareness plays a stronger role in reading skills than socioeconomic status, intelligence, or vocabulary (Gillon, 2004; Juel et al., 1986; Lombardino, Riccio, Hynd, & Pinheiro, 1997; Vellutino & Scanlon, 1987; Wagner, 1988).In conclusion, it is important to consider a number of factors when working with native or with second language learners to determine that communication and academic abilities are addressed in treatment.
Appendix A
Questionnaire

1. At what age did you enter an English-speaking country?

2. How many years have you lived in an English-speaking country or countries?

3. At what age did you begin to learn English?

4. Does your family speak English at home? Yes____  No____

5. What languages are spoken at home?

6. What language or languages do your parents speak with you?

7. If there are other family members living at home, what languages do they speak with you?

8. What language do you speak with friends?

9. What language do you speak at work?

10. Do you ever have anyone speak for you? Yes____ No____

11. If you answered yes to question (10), please explain your answer.

12. Where did you learn to speak English (i.e., in school, from friends, from tapes, etc.)?

13. If in school, did you learn English in an English-only school? Yes____ No____

14. If in school, did you study English in a single, academic class in a Spanish-

speaking school? Yes____ No____

15. Did you study English in an English-as-a-second-language (ESL) class? 

Yes____ No____

16. If none of the above, please describe how you learned English.

Appendix continued.

17. How many years (in total) have you studied English?

18. Did you study English consistently over these years? Yes____ No____

19. If you answered no to question (18), please describe the length of time that you studied English.

20. What was your country of origin?

21. Have you lived in any other country or countries? Yes____ No____

22. If you answered yes to question (21), please list the countries in which you lived and the languages spoken (by you and to you) in these countries.

23. Do you speak any other languages besides Spanish and English? Yes____ No____

24. If you answered yes to question (23), please list these languages (in order of learning) and circle the skill level for each language (e.g., excellent, good, fair, poor).

First language learned: ______________________________ excellent/good/fair/poor

Second language learned: ____________________________ excellent/good/fair/poor

Third language learned: _____________________________ excellent/good/fair/poor

Fourth language learned: ____________________________ excellent/good/fair/poor

25. Do you also read one or more of the languages listed above? If you do, please list these language that you are able to read and circle the skill level of reading (e.g., excellent, good, fair, poor).

First language read: ______________________________ excellent/good/fair/poor

Second language read: ____________________________ excellent/good/fair/poor

Third language read: _____________________________ excellent/good/fair/poor

Fourth language read: ____________________________ excellent/good/fair/poor

Appendix continued.
26. Do you have problems speaking or understanding English? Yes____ No____

27. If you answered yes to question (26), what do you view as your main problem(s)?

28. Have you ever received ESL treatment or speech therapy? Yes____ No____

29. If you answered yes to question (28), please describe this therapy (e.g., where, how long, the focus of this therapy).

30. Who was your English instructor (e.g., native English speaker or other language background speaker)?

31. How often do you speak English each day/and or week (10%, 25%, 50%, 75%, or 100% of the time)?

32. During these periods, (a) who are you speaking with (e.g., friends, your parents, etc.) and (b) where are you speaking English (e.g., at work, at school, etc.)?

Additional comments: 

Appendix B

Word-Pair Contrasts

Real and Novel Word-Pair Contrasts: Difficulties in Discrimination and/or Production

Difficulties


   Vowel Contrasts
Real Words

Novel Words

Discrimination (English)

  b - —

pod – pawed

bbk – b—k


Discrimination (Spanish)

  b - ”

pot – pet

dbp – d” p





  u - ¦

kook – cook

pud - p¦d

Discrimination (Spanish and English)  b – c

dock – duck

bbp – bcp






  ” - ¿

bet – bit

p”d – p¿d

Discrimination (Spanish and English)

and Production (Spanish)

  ” – æ

beg – bag

d”g – dæg

Production (Spanish)


  æ - b 

cap – cop

pæg – pbg






 æ - e 

bat – bait

kæg – keg






  e - ”

gate – get

ked – k”d

Discrimination (Pilot Study)

  ¿ - i

pit – Pete

d¿t – dit





  ¿ - æ

kit – cat

g¿ t – gæt






  ¦ - c

book – buck

d¦t – dc t






  e -  ¿

cake – kick

ged – g¿d

No difficulty (English)

  i – u

beat – boot

dib – dub
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