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Abstract of Thesis 
 
 

Rates of Typical Disfluency in 30-Month-Old Spanish-English Bilinguals and English 
Monolinguals 

 
Purpose: ​The purpose of this study was to examine the rate of typical 

disfluencies in the speech of Spanish-English bilingual 30-month-olds compared to that 

of English monolingual 30-month-olds. We were also interested in the linguistic 

complexity, vocabulary diversity, speaking rate, and phonetic accuracy of these two 

groups. Last, we looked at the relationships between typical disfluency rate and 

performance on these linguistic variables. 

Method: ​Thirty-six Spanish-English bilingual 30-month-olds were compared to 

29 English monolingual 30-month-olds. Spontaneous speech recordings of parent-child 

play interactions were transcribed in CLAN. Disfluency rates were coded in CHAT. 

Phonetic transcriptions of non-word and real word repetitions produced by both groups 

were performed in Phon. We computed PCC and KIDEVAL. 

Results: ​We found no significant differences in pause rate between monolingual 

English and bilingual English, but monolingual English had significantly higher revision 

rates than did bilingual English children and higher revision ​and ​pause rates than did 

bilingual Spanish. Bilingual children had a significantly higher pause rate in English than 

in Spanish. MLU-W, MLU-M, PCC, and VocD were significantly higher in monolingual 

English than in both bilingual English and Spanish. Within the bilingual group, MLU-W 

and Utts/Time were significantly greater in English than in Spanish. Our correlational  
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analyses found that revision rates in both monolingual and bilingual children speaking in 

English were significantly correlated with MLU-W. In addition, our correlational 

analyses found that pause rates in both bilingual English and bilingual Spanish were 

significantly correlated with VocD. 

Conclusion: ​Our results showed that regardless of the language spoken or the 

disfluency type, bilingual children were equally as fluent or ​more ​fluent than were 

monolingual children. However, increased fluency may have been at the cost of 

attempting less complex linguistic output. The correlations found between revision rate 

and MLU and between pause rate and VocD may indicate a difference in origin of the 

two disfluency types. 
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Chapter 1: Introduction 

Typical disfluencies are abundant in the speech of monolinguals. These types of 

disfluencies serve as aids for comprehension ​ (Arnold, Fagnano, & Tanenhaus, 2003; 

Ferreira & Bailey, 2004), as windows into models of speech production (Clark & Wasow, 

1998; Fagan, 1982; Ford, 1982; Hawkins, 1971; Leadholm & Miller, 1992; Loban, 1976), 

and as possible predictors of language proficiency (Hilton, 2008). The presence of typical 

disfluencies in the speech of children may also indicate language-learning difficulties 

(Thordardottir & Ellis Weismer, 2002). ​Despite the plethora of research available for 

typical disfluencies in monolingual adults, studies investigating this topic in bilinguals 

are far less frequent. This is problematic because one-third (Kennison, 2005) to over 

one-half (Kohnert, 2007) of the world’s population is estimated to be regular users of 

more than one langu ​age. In the field of speech pathology, this lack of research on typical 

disfluency profiles has resulted in insufficient knowledge about how to assess fluency 

disorders in bilingual children. There is thus a need for more information about the nature 

and frequency of typical disfluencies in this population. 

Reasons to Study Typical Disfluencies 

Definition of typical disfluencies. ​ Both stuttered dysfluencies and typical 

disfluencies interrupt speech production in some way. Typical disfluencies consist of 

word and phrase repetitions, revisions, filled pauses, and hesitations (Brundage, 

Corcoran, Wu, & Sturgill, 2016), whereas stuttering-like disfluencies include part-word 

repetitions, sound prolongations, and blocks (Manning, 2010).lish spontaneous 

speech—an average of six times per every 100 words ​(Bortfeld, ​Leon, Bloom, Schober, 
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& Brennan, ​20​ Notably, stuttering-like disfluencies also tend to be produced with effort 

and tension in the vocal tract and hence require more muscular exertion (Ingham, 2006). 

Moreover, speakers who stutter typically have negative cognitive, affective, and 

behavioral reactions to their stutters (Yaruss & Quesal, 2004), which further distinguish 

these types of disfluencies from typical disfluencies. The current study addresses typical 

disfluencies only. 

Typical disfluencies are frequent and functional. ​Typical disfluencies are of 

interest to speech researchers because they occur frequently in Eng ​01) ​. As with most 

highly common phenomena, this component of our linguistic system is also functional. 

Typical disfluencies allow the speaker to give him or herself more time for speech 

production planning, to avoid surrendering a conversational turn, and to focus the 

listener’s attention on novel information (Clark & Fox Tree, 2002; Goldman-Eisler, 

1961; Levelt, 1989; Maclay & Osgood, 1959). Typical disfluencies also allow listeners 

time to process the speaker’s utterance ​( ​Arnold, Kam, & Tanenhaus, 2007; Arnold et al., 

2003; Arnold, Tanenhaus, Altman, & Fagnano, 2004; ​ ​Corley & Hartsuiker, 2011; 

Ferreira & Bailey, 2004; ​ ​Watanabe ​, Hirose, Den, & Minematsu, ​2008​). 

Typical disfluencies provide windows into models of speech production. ​A 

behavior that occurs with such frequency must be accounted for in models of speech 

production (Ferreira, Lau, & Bailey, 2004). Rispoli and Hadley (2001) used typical 

disfluencies as a means to understanding the relationship between grammatical 

development and sentence disruption. The authors proposed that theories of sentence 

production are necessary for comprehending the significance of sentence disruptions, and 
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they used Levelt’s (1989) model of sentence production to explain where fluency 

breakdowns occur. Levelt’s (1989) model includes three levels that are involved in 

speech production: a conceptualizer, a formulator, and an articulator. The conceptualizer 

generates and monitors the message, the formulator grammatically and phonologically 

encodes the message into a speech plan, and the articulator transforms the speech plan 

into motor output. Rispoli and Hadley (2001) discussed how various types of disfluencies 

can be traced to Levelt’s (1989) model, allowing insight into speech planning and 

production. For example, a “glitch” at the conceptualizer level due to lexical retrieval 

difficulty might result in a filled pause, whereas a problem at the articulator level might 

result in a revision. Some researchers have suggested that pauses indicate advanced 

pragmatic decision-making, while revisions are more indicative of difficulties in speech 

production (Thordardottir & Ellis Weismer, 2002). 

Although Levelt’s (1989) model was designed to explain speech production in 

only one language, it has been modified and extended to include bilingual and 

multilingual speech production (de Bot, 2004). The main modification to the model is de 

Bot’s inclusion of a “language node” between the conceptualizer and the formulator; 

information from the conceptualizer level must pass through the language node on the 

way to the formulator level. This creates a dual route for bilingual speakers to the 

formulator which drives the semantic and syntactic formulation of their message. 

Impact of linguistic variables on typical disfluencies. ​In order to further 

understand typical disfluencies, we will examine the impact of four frequently-researched 

linguistic variables on disfluency rate and type. These four linguistic variables are: 
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linguistic complexity, vocabulary diversity, speech rate, and phonetic accuracy. 

Presently, research only exists for monolingual children. Therefore, we will first discuss 

the influence of these variables on the disfluencies of monolingual children and 

subsequently discuss the research available for bilingual children. 

Monolingual Studies 

Typical disfluencies and linguistic complexity (positive correlation). ​ ​Research 

on typical disfluencies in monolingual children has focused primarily on the relationship 

between disfluencies and linguistic complexity. It has widely been shown that typical 

disfluencies increase with the length and complexity of utterances (Ratner & Costa Sih, 

1987; Rispoli & Hadley, 2001). Studies by Zackheim and Conture (2003) and Ryan 

(2000) demonstrated that disfluencies were more likely to occur on long and complex 

utterances for both children who stutter and do not stutter. Similarly, in a study of 2- to 

3-year-olds, Colburn and Mysak (1982) found that revisions ​ ​were most prevalent when 

children were using utterances that consisted of emerging linguistic structures. As the 

child’s mean length utterance increased, the relative frequency of revisions on 

semantic-syntactic structures also increased. The cost of cognitive effort exerted in 

learning syntactic structures was therefore reflected in systematic changes in speech 

disfluency. 

Typical disfluencies and vocabulary diversity (positive correlation). 

Vocabulary diversity has also been identified as an influence on typical disfluencies. 

Schachter, Christenfeld, Ravina, and Bilous (1991) observed undergraduate lecturers in 

10 different fields at Columbia University. They found that the filled pause rate was 
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significantly lower in pure science fields as compared to social sciences and humanities. 

The authors suspected this result was due to having fewer synonyms in the pure sciences 

and therefore fewer options from which to choose while lecturing. They subsequently 

discovered that the disfluency rates for each field positively correlated with the number 

of different words each professor used. Thus, the greater the vocabulary diversity, the 

more filled pauses were present (Schachter et al., 1991). While this study focused on 

disfluencies occurring due to decisions between words, disfluencies also occur when 

attempting new vocabulary, which for young children tends to be lengthier words. 

Indeed, Silverman (1972) found that both children who stutter and do not stutter were 

more likely to be disfluent on longer words. 

Typical disfluencies and speech rate (positive correlation). ​Much of the 

research on speaking rate and typical disfluencies has been conducted with adults, and it 

is difficult to generalize these findings to children because children typically produce 

shorter utterance lengths and pause more often (Starkweather, 1985). Nevertheless, 

Howell and Sackin (2000) proposed a theory which applies to both children and adults, 

maintaining that disfluencies occur when one tries to execute speech faster than their 

planning processes permit. While this theory was only tested within adults, the 

researchers concluded that when pressure was put on the speech rate of fluent speakers, 

they produced more disfluencies. Just as speech rate negatively impacts the fluency of 

normally fluent speakers, it affects that of speakers who stutter, as well. Bloodstein 

(1987) demonstrated that higher speaking rates resulted in higher rates of stuttering. 

Likewise, Starkweather, Gottwald, and Halfond (1990) proposed that children who stutter 
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exceed their optimal rate of speech. 

Typical disfluencies and phonetic accuracy (negative correlation). ​The three 

aforementioned factors have positive relationships with disfluency rate. In contrast, 

researchers have found that a higher phonetic accuracy is associated with a ​lower 

disfluency rate. Shriberg (1999) discovered that disfluency rates vary as a function of 

word completion, coarticulation, and vowel quality, concluding that disfluency has an 

effect on phonetic accuracy. Ryan (1992) investigated the relationship between 

articulation scores and the rate of disfluencies in fluent monolingual children. He noted a 

non-significant negative correlation between the fluent speakers’ Arizona Articulation 

Proficiency Scale scores and disfluency rate. Within the stuttering population, Yairi and 

Ambrose (1992) found significant negative correlations between articulatory proficiency 

and disfluency, noting the close proximity between the age of stuttering onset and the 

development of complex articulatory structures. 

Language proficiency. ​Language proficiency is another important factor 

mentioned when discussing typical disfluencies. Familiarity and competence in a 

language may lead to a larger range of vocabulary (Malvern, Richards, Chipere, & 

Durán, 2004; Nation & Chung, 2009), a faster speech rate (Iwashita, Brown, McNamara, 

& O’Hagan, 2008; Kendall, 2013), better accuracy of speech sounds (Flege & 

Hillenbrand, 1998; Vihman, 1996), and the use of greater syntactic complexity (Housen 

& Kuiken, 2009; Ravid, 2005). 

Bilingual Studies 

Shortcomings of bilingual research. ​The prevalence of typical disfluencies in 

6 



 

the speech of Spanish-speaking adults is similar to that in English spontaneous 

speech—an average of four to six times per every 100 words in Spanish (Rodriguez & 

Torres, 2006). There is far less research available about the relationship between typical 

disfluencies and the aforementioned linguistic variables within bilingual speakers. In 

general, there are relatively few studies ​ ​on typical disfluencies in bilingual children, and 

most of the existing studies have shortcomings such as insufficient sample sizes and lack 

of control groups. There are also few studies with participants younger than school age, 

which is problematic because the preschool years are when we would expect to see 

increased disfluencies as children learn language (Pindzola & White, 1986). 

Carias and Ingram (2006) studied language and disfluency relationships in four 

bilingual children. Perhaps the most salient finding of this study was that mean length 

utterance was significantly correlated with disfluency rate. However, the small sample 

size, lack of monolingual controls, and the dissimilar nature of the four cases make it 

difficult to generalize these findings. Rom and Alpern (1994) conducted another small 

study with adolescent children. The authors compared the disfluency rates of eight 

monolingual language-learning-disabled (LLD) children, eight monolingual 

non-language-learning-disabled (NLLD) children, seven bilingual LLD children, and 

seven bilingual NLLD children. They found that LLD children were more disfluent than 

NLLD children and that bilinguals speaking English were more disfluent than 

monolinguals. Similar to the findings of Carias and Ingram (2006), these findings cannot 

be generalized to the greater monolingual or bilingual populations given the small sample 

size of seven to eight participants per group. 
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Disfluency rates in bilingual children compared to monolingual children. 

There have been two well-controlled group studies on Spanish-English bilingual children 

that address the frequency of typical disfluencies within this population, the complicated 

nature of bilingualism, ​ ​and the possible influence of the language spoken on the 

frequency and types of disfluencies present. Bedore, Fiestas, Peña, and Nagy (2006) 

analyzed a sample of 22 Spanish-dominant bilingual 4- to 6-year-olds and their Spanish 

and English monolingual age-matched peers. In this study, the examiners elicited 

narrative retellings from the children and calculated the frequency of mazes in the 

childrens’ narratives. The researchers used the term ​maze ​to encompass nonspecific 

vocabulary, word fragments, circumlocutions, and revisions. ​The researchers found that 

bilingual and monolingual children used similar percentages of mazes and that the 

frequency of mazes increased as mean length utterance increased. The authors also 

observed that grammatical revisions were more frequent in Spanish than in English, 

which suggests that differences between Spanish and English may underlie disfluency 

type and frequency. 

A similar-sized study of Spanish-English bilingual children was performed by 

Byrd, ​Bedore, and Ramos (2015) ​ using a sample of 18 Mexican-American 

kindergarteners (nine boys, nine girls; age = 5;6-6;7). Like Bedore et al.’s (2006) study, 

the participants were prompted to retell a narrative they were given. Byrd et al. (2015) 

found that non-stuttering-like disfluencies occurred at a mean rate of 5.23% in English 

and at a mean rate of 8.50% in Spanish. These percentages were higher than the reported 

rates for monolingual English. Thus, ​ Byrd et al. concluded that this high frequency of 
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disfluencies may be due to processes involved in bilingual speech production, as 

bilinguals have to access two separate languages rather than one. This extra 

decision-making they must make while planning results in a greater cognitive load for 

bilinguals. The researchers advised that clinicians should expect to see a higher 

disfluency rate in bilinguals compared to monolinguals and that monolingual English 

guidelines should therefore not be used for measuring disfluency in bilingual speakers, as 

it may result in a false positive identification of stuttering. 

Information missing from present research. ​When it comes to fluency 

assessment of bilingual children, we do not know what constitutes “normal” profiles of 

typical disfluencies. Further complicating matters, some researchers have 

suggested—based on questionable retrospective analyses—that bilingualism increases 

stuttering risk and have recommended that parents limit their children to speaking one 

language (Howell, Davis, & Williams, 2008). Packman (2009) countered that such a 

recommendation is likely to increase parental fears, deprive children of their heritage 

language, and is premature given the lack of normative data that we have at the time of 

disfluency onset. It is important to study bilingual children during the actual age range 

when we would expect to see increases in typical disfluencies; that is, during the 

preschool years. Collecting such data will require more substantial sample sizes that 

control for the amount of exposure to each language (Gutiérrez-Clellen & Kreiter, 2003), 

socioeconomic status (Calvo & Bialystok, 2014; Hart & Risley, 1999), and the nature of 

the tasks used in the study (Carias & Ingram, 2006; Derwing, Rossiter, Munro, & 

Thomson, 2004; Schachter et al., 1991; Schachter, Rauscher, Christenfeld, & Crone, 
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1994), all of which may influence disfluency rate. In addition, the possible impact of 

linguistic complexity, vocabulary diversity, speech rate, and phonetic accuracy on 

disfluency rate have not been studied in Spanish-English bilingual children. With a more 

directed focus on the frequency of disfluencies in a naturalistic setting as well as an 

exploration of the linguistic variables associated with disfluency, we will be able to 

conduct a more comprehensive assessments of fluency in bilingual children. 

Proposal for Research Questions 

The study of bilingual speakers provides researchers with a distinct opportunity to 

look at fluency patterns in separate languages but within one motoric system. Current 

bilingual research studies have ​ limiting factors that make it challenging to draw 

conclusions about the true typical disfluency rate in bilingual children and how this 

disfluency rate interacts with linguistic variables, such as linguistic complexity, 

vocabulary diversity, speaking rate, and phonetic accuracy. We measured filled pauses 

and hesitations (which we will refer to collectively as pauses) as well as revisions, as 

these are traditional measures in linguistic research (Arnold et al., 2003; Bedore et al., 

2006; Bortfeld et al., 2001; Byrd et al., 2015; Clark & Fox Tree, 2002; Corley & 

Hartsuiker, 2011; Fehringer & Fry, 2007; Ferreira & Bailey, 2004; Hawkins, 1971; 

Maclay & Osgood, 1959). 

Our research questions concerned two groups of participants: monolingual 

English speakers and Spanish-English bilingual speakers. Our questions addressed both 

between-group (monolingual-bilingual) and within-group (bilingual English-Spanish) 

comparisons. The questions were as follows: 
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1. Do pause and revision rates differ between: 

Monolingual ​English and bilingual English; 

Monolingual English and bilingual Spanish; and  

Bilingual English and bilingual Spanish? 

2. Does performance on linguistic complexity, vocabulary diversity, phonetic 

accuracy, and speaking rate differ between: 

Monolingual ​English and bilingual English; 

Monolingual English and bilingual Spanish; and  

Bilingual English and bilingual Spanish? 

3. Is there a relationship between performance on the linguistic variables in 

Research Question 2 and pause and/or revision rates? 
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Chapter 2: Methods 

Participants 

There were two groups of children in our study. All participants were part of a 

larger longitudinal study addressing language development in English-Spanish bilingual 

children from 30 months to 60 months. ​All children in the current study were 30 months 

old and lived in southern Florida. They were typically developing at 30 months and were 

born in the United States at full term with no ​ history of hearing problems. This status was 

verified by the Ages and Stages Questionnaire (Squires, Bricker, & Mounts, 2009). See 

Table 1 for information about maternal education for both groups. ​All participants were 

recruited via flyers, word of mouth, and local advertisements in English and Spanish 

language magazines catered toward parents of young children. All data collection 

occurred in South Florida. Investigators from Florida Atlantic University (FAU) scored 

standardized tests and sent videotaped interactions to George Washington University 

(GWU) for analysis. 

Bilingual group ​.​ The bilingual group consisted of 36 bilingual children (18 boys; 

18 girls). For these children to be considered bilingual, either one or both parents had to 

be from a Spanish-speaking country and the children had to receive at least 10% of input 

in both Spanish and English by 24 months of age. Of the 36 bilingual children in this 

study, 36 (100%) had mothers who were native speakers of Spanish and 23 (64%) had 

fathers who were native speakers of Spanish. Of the remaining 13, 9 (25%) had fathers 

who were native speakers of English, 3 (8%) had fathers whose native language was one 

other than English or Spanish, and 1 (3%) participant did not respond. At 30 months, 
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these children were receiving on average 38% of their input in English and on average 

62% in Spanish. See Table 2 for average input from each parent in each language. 

All parents of the bilingual children were asked to self-rate their own proficiency 

in English and in Spanish using a 3-point scale where 1 = none, 2 = limited, and 3 = 

good. For proficiency in English, 25 mothers ​ ​(69%) and 24 fathers (67%) self-reported 

good proficiency, 9 mothers (25%) and 7 fathers (19%) self-reported limited proficiency, 

1 father (3%) self-reported that he does not speak any English, and 2 mothers (6%) and 4 

fathers (11%) did not respond. For proficiency in Spanish, 34 mothers (94%) and 21 

fathers (58%) self-reported good proficiency, 3 fathers (8%) self-reported limited 

proficiency, 8 fathers (22%) self-reported that they did not speak any Spanish, and 2 

mothers (6%) and 4 fathers (11%) did not respond.  

Monolingual group ​. The monolingual group consisted of 29 monolingual 

English-speaking children (15 boys; 14 girls). Of the 29 monolingual children in this 

study, 29 (100%) had mothers who were native speakers of English and 27 (93%) had 

fathers who were native speakers of English. The remaining 2 (7%) had fathers who were 

native speakers of Spanish. At 30 months, these children were receiving on average 99% 

of their input in English and on average 1% in Spanish. See Table 2 for average input 

from each parent in each language. 

Procedure 

S ​tandardized tests. ​Trained, bilingual examiners visited the homes of the 

participants every 6 months beginning when the children were 30 months old and ending 

when they were 60 months old. Our data was taken from only the initial recordings, 
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which occurred at 30 months.  

Children and parents completed a series of standardized tests and videotaped 

interactions during each visit. See Table 3 for standardized test raw scores. Parents 

completed extensive language histories at each visit and reported on their child’s 

vocabulary in both languages, using the ​MacArthur Communicative Development 

Inventories ​(MCDI; Fenson et al., 2007) for English and its Spanish equivalent the 

Inventario del Desarrollo de Habilidades Communicativas ​(IDHC; Jackson-Maldonado 

et al. ​,​ 2003). The MCDI and IDHC are parental checklists of the vocabulary of infants 

and toddlers; the infant form was for children at 14 months and tracked the words they 

understood and produced, while the toddler form was for children at 24 months and 

tracked only the words they produced. The children completed standardized tests at 

multiple time points in both English, using the ​Expressive One-Word Picture Vocabulary 

Test, Fourth Edition ​(EOWPVT-4; Martin & Brownell, 2011) and in Spanish, using the 

Expressive One-Word Picture Vocabulary Test, Fourth Edition: Spanish-Bilingual 

Edition ​(S-EOWPVT-4 SBE; Martin, 2013). These tests involve the child naming 

familiar to obscure objects, actions, and concepts to determine the individual’s 

vocabulary. This test compares children’s scores to those of their peers and provides 

insight into the child’s ability to learn efficiently. Finally, the monolingual children were 

administered the ​Preschool Language Scale, Fourth Edition ​ (PLS4; Zimmerman, Steiner, 

& Pond, 2005), while the bilingual children were administered both the ​Preschool 

Language Scale, Fourth Edition ​ (PLS-4; Zimmerman et al., 2005) as well as the 

Preschool Language Scale, Fourth Edition: Spanish Edition ​ (PLS-4 Spanish; 
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Zimmerman, Steiner, & Pond, 2002). This test assesses the child’s receptive and 

expressive abilities in areas such as gesture, social development, and integrative language 

skills to determine whether he or she has a language disorder or delay. 

Videotaped interactions. ​Children were videotaped in their homes interacting 

with their parents. Parent-child play interactions occurred with standardized play toys 

provided by the examiners. The parents were asked to play for 10-15 minutes with picnic 

toys and then for 10-15 minutes with toy animals. These videotaped interactions occurred 

at six-month intervals between the ages of 30-60 months. Each monolingual child was 

recorded once at each six-month interval, speaking English with their parent. Each 

bilingual child was recorded twice at each six-month interval, once in English and once 

in Spanish. 

Data Coding  

Disfluency rates. ​The parent-child conversations were transcribed by trained 

transcribers at FAU using CLAN, a transcription and analysis program that is part of 

Child Language Data Exchange System (CHILDES). The conversations were coded at 

the GWU lab for typical disfluencies in CHAT, a transcription program within 

CHILDES, using a standard set of disfluency codes. Reliability of disfluency coding was 

achieved through consensus reliability. This process consisted of each coder being trained 

to a criterion of 80% reliability. Once trained, one coder coded the entire transcript of a 

participant. A second coder then reviewed the transcript and verified the codes. ​ ​If there 

were any disagreements, the two coders came to a consensus. Any remaining 

disagreements were resolved by a certified fluency specialist. The following typical 
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disfluencies were coded: revisions, filled pauses, and hesitations. See Table 4 and the 

Appendix for definitions and examples. The CLAN command MOR was used to identify 

the parts of speech for each word produced in the transcript. The FREQ utility was used 

to count the number of each code that was present in each transcript. These numbers were 

inserted into an Excel spreadsheet, which calculated proportions of disfluencies to total 

number of words produced for monolinguals in English and bilingual children in both 

Spanish and English. 

Percent consonants correct. ​For a measurement of each child’s phonetic 

accuracy, a percent of consonants correct (PCC) was calculated in Phon, which is a 

software program that allows for the analysis of transcript-based speech data. To do this, 

graduate student research assistants watched video segments of each monolingual 

participant repeating 12 English real words and 12 English non-words, and each bilingual 

participant repeating 12 English real words, 12 English non-words, 12 Spanish real 

words, and 12 Spanish non-words. All repetitions were following an examiner’s 

production. The research assistants then transcribed the IPA target (the examiner’s exact 

production) and the IPA actual (the participant’s exact production) in Phon, recording 

both the orthographic as well as the phonetic representations. This was completed in 

“blind transcript” mode, as there were two different transcribers per video. A third 

transcriber evaluated the two transcriptions and chose the transcription that most closely 

matched the child’s production. The PCC of each child was calculated in an Excel 

spreadsheet by dividing the number of consonants that the child correctly produced in 

each word by the number of consonants in that word. 
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Linguistic complexity, vocabulary diversity, and speaking rate. ​The CLAN 

program KIDEVAL was used to calculate linguistic aspects of the children’s speech. The 

following calculations were extracted from the KIDEVAL spreadsheet and added to our 

dataset for analysis: 

● Mean length of utterance (MLU-W or -M): ​ average amount of words or 

morphemes in each utterance 

● Vocabulary diversity (VocD): ​total amount of different words produced by each 

participant 

● Utterances per second (TD Utts/Time): ​ measure of speaking rate 
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Chapter 3: Results 

Disfluency Rates 

Normality testing for pause and revision rates. ​The distributions for pauses and 

revisions were graphed using SPSS Version 24 (IBM Corp., 2016) and visually 

inspected. Kolmogorov-Smirnov tests revealed significant results for English pause rate 

for the monolingual group ( ​p​ = .007) and the bilingual group ( ​p​ = .001), for Spanish 

pause rate for the bilingual group ( ​p​ = .000), for English revision rate for the monolingual 

group ( ​p ​= .001) and the bilingual group ( ​p​ = .000), and for Spanish revision rate for the 

bilingual group ( ​p​ = .000). Therefore, non-parametric statistics were used for 

between-group and within-group comparisons of disfluency rates. See Table 5 for median 

pause and revision rates. See Figures 1 and 2 for graphical depictions of the following 

results. 

Do pause and revision rates differ between monolingual English and bilingual 

English? ​Between-group comparison of monolingual English and bilingual English using 

Independent-Samples Mann-Whitney ​U ​ Tests revealed no significant between-group 

differences in pause rate ( ​U ​= -1.28, ​p ​= .202). However, there was a significantly higher 

revision rate ( ​U = ​-2.90, ​p = ​.004) in monolingual English than in bilingual English 

speakers. 

Do pause and revision rates differ between monolingual English and bilingual 

Spanish? ​Between-group comparison of monolingual English and bilingual Spanish 

using Independent-Samples Mann-Whitney ​U ​ Tests revealed a significantly higher pause 

rate ( ​U ​= -3.82, ​p ​= .000) and a significantly higher revision rate ( ​U = ​-3.89, ​p = ​.000) in 
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monolingual English than in bilingual Spanish. 

Within the bilingual group, do pause and revision rates differ between English 

and Spanish? ​Within-group comparison of English and Spanish using Related-Samples 

Wilcoxon Matched-Pair Signed-Rank Tests revealed a significantly higher pause rate ( ​z ​= 

-2.99, ​p ​= .003) in English than in Spanish. However, there were no significant 

within-group differences in revision rate ( ​z = ​1.17, ​p = ​.242). 

Linguistic Variables 

Normality testing for linguistic variables. ​In order to address our questions 

regarding the differences in linguistic variables associated with disfluencies, we 

compared MLU-W, MLU-M, VocD, PCC, and Utts/Time between monolingual English 

and bilingual English, monolingual English and bilingual Spanish, and bilingual English 

and bilingual Spanish. The distributions for all four linguistic variables were graphed 

using SPSS Version 24 (IBM Corp., 2016) and visually inspected. ​ ​Kolmogorov-Smirnov 

tests revealed significant results for many of the monolingual and bilingual comparisons, 

and some normality comparisons were non-significant. See Table 6 for normality testing 

results for linguistic variables. We decided to be cautious and use non-parametric 

statistics for our linguistic comparisons. See Table 7 for median performance on 

linguistic variables are in Table 7. See Figures 3-7 for graphical depictions of the 

following results. 

Does performance on linguistic variables differ between monolingual English 

and bilingual English?​ ​Between-group comparison of monolingual English and 

bilingual English using Independent-Samples Mann-Whitney ​U ​ Tests revealed 
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significantly greater MLU-W ( ​U ​ = -5.00, ​p​ = .000), MLU-M (​U ​ = -5.35, ​p​ = .000), VocD 

( ​U ​ = -3.15, ​p​ = .002), and PCC (​U ​ = 12.41, ​p​ = .016) for monolingual English, but 

significantly greater Utts/Time ( ​U ​ = 2.20, ​p​ = .028) for bilingual English. These results 

suggest that the monolingual group exhibited greater linguistic complexity in words and 

morphemes, greater vocabulary diversity, and greater phonetic accuracy than the 

bilingual group in English, but that the bilingual group spoke more quickly than did the 

monolinguals in English. 

Does the performance on linguistic variables differ between monolingual 

English and bilingual Spanish?​ ​In order to compare the language performance of the 

most-frequently-heard language for each group, we compared monolingual English and 

bilingual Spanish performance using between-group Independent Samples 

Mann-Whitney ​U ​Tests. This revealed significantly greater MLU-W ( ​U ​ = -5.54, ​p​ = 

.000), MLU-M (​U ​ = -4.85, ​p​ = .000), VocD (​U ​ = -3.19, ​p​ = .001), and PCC (​U ​ = 2.54, ​p 

= .011) for monolingual English, but no significant differences for Utts/Time ( ​U ​ = -0.04, 

p​ = .968). These results suggest that the monolingual group exhibited greater linguistic 

complexity in words and morphemes, greater vocabulary diversity, and greater phonetic 

accuracy than did the bilingual speakers in Spanish. 

Within the bilingual group, does performance on linguistic variables differ 

between English and Spanish?​ ​Within-group comparisons of English and Spanish using 

Related-Samples Wilcoxon Signed Rank Tests revealed significantly greater MLU-W ( ​U 

= -2.03, ​p​ = .043) and Utts/Time ( ​U ​ = -2.45, ​p​ = .014) for English, but no significant 

differences for MLU-M ( ​U ​ = -0.35, ​p​ = .730), PCC (​U ​ = 0.15, ​p​ = .881), or VocD (​U ​ = 
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-1.46, ​p​ = .144). These results suggest that the bilingual group exhibited greater linguistic 

complexity in words and a higher speech rate in English than they did in Spanish, but 

they exhibited similar levels of linguistic complexity in morphemes, phonetic accuracy, 

and vocabulary diversity in English and Spanish. 

Correlational Analyses 

In the following set of analyses, we explored possible relationships between pause 

rates, revision rates, and performance on linguistic variables. We adjusted our alpha level 

using the Bonferroni correction in order to guard against the bias of repeated testing 

effects. Since we were measuring five linguistic variables (i.e. MLU-W, MLU-M, VocD, 

PCC, and Utts/Time), we divided .05 by 5, which gave us an adjusted alpha level of .01. 

Spearman’s Rank-Order Correlations were used for all correlational analyses. See Tables 

8 and 9 for correlational results. 

Bilingual group. ​Pause rate​.​ For Spanish, pause rate was significantly correlated 

with MLU-W ( ​rho​ = .50, ​p ​= .002), MLU-M (​rho ​= .48, ​p​ = .003), and VocD ( ​rho ​= .46, 

p ​= .005), but not with PCC ( ​rho ​= .34, ​p ​= .045) or Utts/Time ( ​rho ​= .30, ​p ​= .075). For 

English, there were no significant relationships between the pause rate and MLU-W ( ​rho 

= -.12, ​p ​= .503), MLU-M (​rho ​= -.11, ​p ​= .530), VocD (​rho ​= .44, ​p ​= .007), PCC (​rho ​= 

.20, ​p ​= .225), or Utts/Time ( ​rho ​= -.03, ​p ​= .849). These results suggest that in Spanish, 

linguistic complexity in words, linguistic complexity in morphemes, and vocabulary 

diversity exert stronger influences on pause rates than do phonetic accuracy or speaking 

rate ( ​See ​Table 8). 

Revision rate​. ​For Spanish, there were no significant correlations between 
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revision rate and MLU-W ( ​rho ​= .28, ​p ​= .104), MLU-M (​rho ​= .27, ​p ​= .106), VocD 

( ​rho ​= .19, ​p ​= .267), PCC (​rho ​= .15, ​p ​= .393), or Utts/Time ( ​rho ​= -.04, ​p ​= .810). For 

English, revision rate was significantly correlated with MLU-W ( ​rho​ = .43, ​p ​= .009) and 

VocD (​rho ​= .54, ​p ​= .001), but not with MLU-M ( ​rho ​= .40, ​p​ = .017), PCC (​rho ​= .20, ​p 

= .253) or Utts/Time ( ​rho ​= .02, ​p ​= .902). These results suggest that in English, 

linguistic complexity in words and vocabulary diversity exert stronger influences on 

revision rate than do linguistic complexity in morphemes, phonetic accuracy, or speaking 

rate. See Table 9 for ​correlations of revision rates with linguistic variables ( ​See ​Table 9). 

Monolingual group. ​Pause rate. ​There were no significant correlations between 

pause rate and MLU-W ( ​rho ​= -.11, ​p ​= .572), MLU-M (​rho ​= -.12, ​p ​= .527), VocD (​rho 

= .004, ​p ​= .985), PCC (​rho ​ = .19, ​p ​= .345), or Utts/Time ( ​rho = ​.29, ​p ​= .124) ​in 

English ( ​See ​Table 8). 

Revision rate. ​Revision rate was significantly correlated with MLU-W ( ​rho ​= .47, 

p ​= .010), but not with MLU-M ( ​rho ​= .43, ​p ​= .022), VocD (​rho ​= .05, ​p ​= .800), PCC 

( ​rho ​ = .28, ​p ​= .168), or Utts/Time ( ​rho = ​-.28, ​p ​= .144). These results suggest that 

linguistic complexity in words exerts a stronger influence on revision rate than do 

linguistic complexity in morphemes, vocabulary diversity, phonetic accuracy, or speaking 

rate ( ​See ​Table 9). 
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Chapter 4: Discussion 

Summary 

Our present study examined multiple comparisons: (1) the differences in pause 

and revision rates between monolingual English and bilingual English, monolingual 

English and bilingual Spanish, and bilingual English and bilingual Spanish; (2) the 

differences in performance on linguistic variables between monolingual English and 

bilingual English, monolingual English and bilingual Spanish, and bilingual English and 

bilingual Spanish; and (3) the relationship between pause and revision rates and 

performance on linguistic variables within monolingual English, bilingual English, and 

bilingual Spanish. 

Disfluency rates in monolinguals versus bilinguals. ​Speaking in English. 

There were no significant differences in pause rate between monolingual and bilingual 

speakers in English. This finding is different than those of Byrd et al. (2015), who found 

that older bilingual children had significantly higher disfluency rates when compared to 

monolingual English norms. There ​were​ differences between monolingual and bilingual 

speakers in revision rate, but we found that ​monolingual ​children ​ ​had significantly higher 

revision rates than did the bilinguals when speaking English. This finding differs from 

those of Bedore et al. (2006), who concluded that there were no differences between 

groups in the percentage of maze use in their groups of monolingual and bilingual 

children. 

It should be emphasized that the monolingual speakers spoke in longer utterances 

and had greater vocabulary diversity when compared to bilingual speakers in English. 
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This increased linguistic complexity and vocabulary diversity could be a reason why 

monolingual speakers used more revisions than the bilinguals; the bilingual children were 

not attempting as complex utterances in English as the monolinguals children were. 

Interestingly, the lack of significant difference in pause rate between groups occurred 

even though the bilingual speakers spoke English significantly faster than the 

monolingual speakers did. Overall, we found that regardless of the language spoken or 

the disfluency type, bilingual children are equally as disfluent or ​more ​fluent than 

monolingual children. However, this increased fluency may be at the cost of attempting 

only shorter and less complex linguistic output. 

Comparing English and Spanish in bilingual speakers. ​Within the bilingual 

group, there were no significant differences in revision rates between the two languages, 

but there were significantly higher pause rates in English than in Spanish. This agrees 

with Bedore et al.’s (2006) and Byrd et al.’s (2015) conclusions that disfluency rate may 

have more to do with the language in which one is speaking than with language 

dominance. Our results also found that bilingual children spoke more quickly in English 

than in Spanish, which could contribute to this higher disfluency rate in English. 

Bilingual children also used significantly more words per utterance—but not 

morphemes per utterance—in English than they did in Spanish. However, this likely did 

not influence disfluency rate, as this observation is consistent with unique differences 

between the Spanish and English languages. Given the morphological structure of 

Spanish, one Spanish word can contain multiple morphemes to indicate subject gender, 

subject number, and verb tense (Gutiérrez-Clellan, Restrepo, Bedore, Peña, & Anderson, 
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2000). Bilingual speakers are therefore able to communicate more meaning with fewer 

words in Spanish as compared to English. Consequently, the number of words in a 

Spanish utterance is typically lower than the number of morphemes in a Spanish 

utterance (Gutiérrez-Clellan et al., 2000). 

Disfluency rates and linguistic variables. ​Relationship of revisions to MLU 

and pauses to VocD. ​In both monolingual English and bilingual English speakers, we 

found a significant correlation between revision rates and MLU-W. Likewise, in both 

bilingual English and bilingual Spanish speakers, we found a significant correlation 

between pause rates and VocD. Though further analyses are required to more fully 

investigate these relationships, one can argue that perhaps revisions have a greater 

relationship to linguistic complexity and pauses have a greater relationship to vocabulary 

diversity, both of which would be consistent with present and past research on typical 

disfluencies (Ratner & Costa Sih, 1987; Colburn & Mysak, 1982; Rispoli & Hadley, 

2001; Schachter et al., 1994). 

Implementation of speech production models. ​As discussed in the introduction, 

in Levelt’s (1989) model of speech production pauses occur ​at the conceptualizer level 

when the speaker has not yet reached lexical selection. Revisions, on the other hand, 

occur after articulation is complete, at which point the speaker detects the “glitch” and 

subsequently modifies the utterance. It is thus logical that pauses are more related to 

vocabulary diversity, as an individual will typically pause before a less frequent word 

(Schachter et al., 1994). Prior research has also demonstrated that revisions increase with 

the length and complexity of utterances, which aligns with the correlation we found 
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between revision rate and words per utterance (Colburn & Mysak, 1982; Thordardottir & 

Ellis Weismer, 2002). 

As discussed in the introduction, typical disfluencies have the potential to provide 

insight into the internal process of language formulation (Fagan, 1982; Leadholm & 

Miller, 1992; Loban, 1976). Thordardottir and Ellis Weismer (2002) discuss how the rate 

of filled pauses remains stable across utterance length yet the rate of revisions typically 

increases, concluding that the two disfluency types have distinct origins. Our 

correlational analyses support this theory, as revisions were more related to linguistic 

complexity, while pauses were more correlated with a different linguistic 

variable—vocabulary diversity. 

Levelt’s (1989) model of speech production provides us with a lens through 

which we can interpret where breakdowns occur in monolingual and—with the help of de 

Bot’s (2004) model—bilingual speakers. We discussed how de Bot’s (2004) model 

differs in that bilingual speech production has a dual route at the conceptualizer level that 

extends to the formulator and language node. The bilingual speaker must accordingly 

make simultaneous decisions about the language in which they want to speak and the 

message they wish to formulate. 

Understanding this theory of sentence production in bilinguals allows us to better 

understand why we saw a significantly higher pause rate in English than in Spanish 

within bilingual children. Indeed, this finding may represent the simultaneous processes 

of message formulation and language selection. de Bot (2004) discusses how within the 

language node, words from each language must compete with one another for lexical 

26 



 

selection. The language with which the speaker is more familiar has a higher “default 

level of activation” and thus is more difficult to inhibit. It is therefore reasonable that the 

language in which the bilingual children received less input (English) would contain 

more pauses because the language with more input (Spanish) must be inhibited. It will be 

interesting to see if this model can be more comprehensively applied in future research on 

typical disfluencies. 

Clinical Significance 

It matters what and how you measure. ​While our study was performed with 

fluent bilingual children, it could have implications for assessing fluency within both 

fluent and nonfluent populations. When comparing pauses, there was no significant 

difference in the rates found between monolingual English and bilingual English. In 

contrast, when comparing revisions, monolinguals had significantly higher rates. These 

findings suggests that when assessing and treating fluency, it matters what we measure. 

Similarly, as aforementioned, while our findings are distinct from those of Byrd et al. 

(2015) and Bedore et al. (2006), our data consisted of spontaneous speech samples 

whereas Byrd et al. (2015) and Bedore et al. (2006) used narrative sampling. Research 

shows that the frequency of disfluencies is typically greater in narration than in 

conversation due to the cognitive demands of storytelling (Leadholm & Miller 1992). 

Thus, one explanation for our difference in results may be the method by which we 

collected data. 

Monolingual English disfluency norms are not sufficient. ​These findings also 

reinforce one of Byrd et al.’s (2015) conclusions that monolingual disfluency norms 
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should not be used for bilinguals. Further, not only are we unable to extrapolate from 

monolinguals to bilinguals, but we are unable to extrapolate from one language to another 

within a bilingual speaker. The significant difference found between pause and revision 

rates in the bilingual children’s Spanish and English emphasizes the importance of taking 

measurements during bilingual fluency assessment and treatment in both languages. This 

is consistent with the recommended practice of assessing bilingual children (Goldstein, 

2006). Although we are working within the same motoric system, there are likely 

differences between the amount of input received in each language as well as the 

structure/function of their languages of which we must remain aware. 

Limitations 

One limitation of our study is that while we had an English monolingual control 

group, we did not have a Spanish monolingual control group. This would have allowed us 

to make valuable comparisons between the Spanish of the bilingual children and that of 

monolingual speakers. Another limitation we noted--but which can also be a strength--is 

the ecological validity of our study. While our findings are highly generalizable to real 

life, conducting studies in natural settings makes it difficult to maintain control over the 

interaction. As a result, we are unable to determine definitive causes or effects for our 

findings. Having less control over our variables also makes it more difficult for our study 

to be replicated. 

Future Directions 

Future research should investigate whether these same groups of children 

demonstrate similar disfluency rate and type patterns at a later age. As individuals 
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become more proficient with a language, they speak in more linguistically complex 

sentences and with a greater range of vocabulary (Housen & Kuiken, 2009; Malvern et 

al., 2004; Nation & Chung, 2009; Ravid, 2005), both of which require considerable 

cognitive effort (Colburn & Mysak, 1982). Our sample of children are young and do not 

speak in long utterances. It would thus be interesting to see whether this increased effort 

exerted on emerging semantic-syntactic structures may in turn have a greater impact on 

disfluency rate in our participants (Colburn & Mysak, 1982), as seen with the older 

children studied by Byrd et al. (2015). Furthermore, given research that shows fluent 

speech is achieved by speakers who do not attempt complex utterances (Caspari & 

Parkinson, 2000), it is important to control for utterance length and complexity when 

comparing subject groups. 

In addition to examining rates of disfluencies at a later age, other potential 

directions of our research could investigate the location of those disfluencies in more 

syntactically complex utterances. The participants in the present study did not speak in 

long enough utterances to justify such an analysis. However, in longer and more complex 

sentences one may find that the structural and functional differences between the Spanish 

and English languages (Anderson, 1995; Freiberg et al., 2013; Merino, 1992; Ordóñez & 

Treviño, 1999; Roach, 1982) could result in differences in disfluency location, as well. 

Such findings regarding both rates and locations of disfluencies at later ages would 

further inform our assessment and treatment process of fluency disorders in the bilingual 

population. 
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Figures 

Figure 1. ​Differences in pause rates between language groups. 

 

 

Figure 2. ​Differences in revision rates between language groups. 
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Table 3 ​. 
 
�0�H�D�Q���6�W�D�Q�G�D�U�G�L�]�H�G���7�H�V�W���6�F�R�U�H�V���I�R�U���0�R�Q�R�O�L�Q�J�X�D�O�V���D�Q�G���%�L�O�L�Q�J�X�D�O�V��
________________________________________________________________________ 

 
 
 
Standardized tests 

Monolinguals 
____________ 

Bilinguals 
_____________________________ 

English Spanish English 

________________________________________________________________________ 

MCDI-English / 
IDHC-Spanish raw 
score 

525.04 (SD 
141.95) 

240.52 (SD 
166.27) 

189.15 (SD 
131.25) 

PLS4-English AC / 
PLS4-Spanish AC 
raw score 

40.46 (SD 
4.90) 

36.00 (SD 
6.36) 

31.50 (SD 
7.28) 

EOWPVT-English / 
EOWPVT-Spanish 
raw score 

26.66 (SD 
9.23) 

6.72 (SD 
9.14) 

8.00 (SD 
9.50) 

________________________________________________________________________ 
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Disfluency type Description Example 

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

Filled pause Production of nonlinguistic 
sound that fills silence. 

�X�P�#�I�S���D���H�O�H�S�K�D�Q�W��

Hesitation Break of more than two 
seconds in an utterance. 

�S�X�W���L�W�����������R�Y�H�U���W�K�H�U�H��

Revision Change in one word or multiple 
words in a phrase. 

���+�H���L�V���Z�D�O�N�L�Q�J�!���>�����@���K�H��
�L�V���U�X�Q�Q�L�Q�J���W�R���W�K�H���V�W�R�U�H����
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Table 5 ​����
��
�0�H�G�L�D�Q���3�D�X�V�H���D�Q�G���5�H�Y�L�V�L�R�Q���5�D�W�H�V���I�R�U���0�R�Q�R�O�L�Q�J�X�D�O�V���D�Q�G���%�L�O�L�Q�J�X�D�O�V��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
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Disfluency rates 

Monolinguals 
�B�B�B�B�B�B�B�B�B�B�B�B�B��

Bilinguals 
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

English�� Spanish�� English��

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

Pauses 2.30 (IQR 1.75) 0.50 (IQR 
1.58) 

1.35 (IQR 
3.50) 

Revisions 0.30 (IQR 0.70) 0.00 (IQR 
0.00) 

0.00 (IQR 
0.30) 

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

Note: Disfluency rate = # disfluencies / # words x 100 

 

 

������



��

Table 6. 
 
�1�R�U�P�D�O�L�W�\���7�H�V�W�L�Q�J���5�H�V�X�O�W�V���I�R�U���/�L�Q�J�X�L�V�W�L�F���9�D�U�L�D�E�O�H�V���I�R�U���0�R�Q�R�O�L�Q�J�X�D�O�V���D�Q�G���%�L�O�L�Q�J�X�D�O�V 
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
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��
��
Linguistic 
variables 

Monolinguals 
�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

Bilinguals 
____________________________ 

English Spanish English 

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

MLU-W �S�� = .200 �S����= .000* �S����= .002* 

MLU-M �S�� = .200 �S����= .002* �S����= .000* 

VocD �S�� = .200 �S�� = .055 �S����= .022* 

PCC �S�� = .133 �S����= .097 �S�� = .200 

Utts/Time �S�� = .160 �S����= .022* �S�� = .072 

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
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�7�D�E�O�H����​. 
 
Median Performance on Linguistic Variables for Monolinguals and Bilinguals 
________________________________________________________________________ 
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�0�R�Q�R�O�L�Q�J�X�D�O�V��
______________ 

�%�L�O�L�Q�J�X�D�O�V��
_____________________________ 

�(�Q�J�O�L�V�K �6�S�D�Q�L�V�K �(�Q�J�O�L�V�K 
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������������
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��������������

���������������,�4�5��
��������������
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������������
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�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

��
��
��
�/�L�Q�J�X�L�V�W�L�F��
�Y�D�U�L�D�E�O�H�V��

�0�R�Q�R�O�L�Q�J�X�D�O�V��
�B�B�B�B�B�B�B�B�B�B�B�B��

�%�L�O�L�Q�J�X�D�O�V��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

�(�Q�J�O�L�V�K�� �6�S�D�Q�L�V�K�� �(�Q�J�O�L�V�K��

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

�0�/�8���: ��
��
��
�0�/�8���0��

�U�K�R����� �����������������S����� ��
����������

��
�U�K�R����� �����������������S����� ��

����������

�U�K�R����� ���������������S����� ��
���������
��

��
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���������
��
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����������

��
�U�K�R����� �����������������S����� ��

����������

�9�R�F�'�� �U�K�R����� �����������������S����� ��
����������
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�U�K�R����� ���������������S����� ��
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����������

�U�K�R����� ���������������S����� ��
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����������

�8�W�W�V���7�L�P�H�� �U�K�R��� �����������������S����� ��
����������
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Table 9������
��
�&�R�U�U�H�O�D�W�L�R�Q�V���R�I���5�H�Y�L�V�L�R�Q���5�D�W�H�V���Z�L�W�K���/�L�Q�J�X�L�V�W�L�F���9�D�U�L�D�E�O�H�V���I�R�U���0�R�Q�R�O�L�Q�J�X�D�O�V���D�Q�G���%�L�O�L�Q�J�X�D�O�V��
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

 
 
 
Linguistic 
variables 

Monolinguals 
�B�B�B�B�B�B�B�B�B�B�B�B 

Bilinguals 
�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B 

English�� Spanish�� English��

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��

MLU-W��
��
��
MLU-M��

�U�K�R����= .47, ���S����= 
.010*��

��
�U�K�R����= .43, ���S����= 

.022��

�U�K�R�� = .28, ���S����= 
.104��

��
�U�K�R����= .27, ���S�� = 

.106��

�U�K�R����= .43, ���S����= 
.009*��

��
�U�K�R����= .40, ���S����= 

.017��

VocD�� �U�K�R����= .05, ���S����= 
.800��

�U�K�R����= .19, ���S����= 
.267��

�U�K�R����= .54, ���S����= 
.001*��

PCC�� �U�K�R���� = .28, ���S����= 
.168��

�U�K�R����= .15, ���S����= 
.393��

�U�K�R����= .20, ���S����= 
.253��

Utts/Time�� �U�K�R��� ����-.28, ���S����= 
.144��

�U�K�R����= -.04, ���S����= 
.810��

�U�K�R����= .02, ���S����= 
.902��

�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B��
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�$�S�S�H�Q�G�L�[��

�)�L�O�O�H�G���S�D�X�V�H�V���Z�H�U�H���F�R�G�H�G���E�\���³�#�I�S�´���D�Q�G���L�Q�F�O�X�G�H�G���L�Q�V�W�D�Q�F�H�V���L�Q���Z�K�L�F�K���W�K�H���V�S�H�D�N�H�U���V�W�D�O�O�H�G����

�V�L�J�Q�D�O�H�G���D�Q���H�[�L�W���G�X�U�L�Q�J���D���U�H�S�H�W�L�W�L�R�Q���R�U���U�H�Y�L�V�L�R�Q�����X�V�H�G���W�K�H�P���D�V���V�W�D�U�W�H�U���Z�R�U�G�V�����R�U���I�L�O�O�H�G��

�H�P�S�W�\���W�L�P�H�� 

�,�Q�G�L�F�D�W�H�V���V�W�D�O�O�L�Q�J�������X�K�#�I�S���X�P�#�I�S���Z�K�D�W���L�V���L�Q���W�K�H���E�D�J�" 

�6�L�J�Q�D�O�V���H�[�L�W�������J�L�Y�H���P�H�����W�K�H���K�R�U�V�H�!���>�����@���H�K�#�I�S���W�K�H���]�H�E�U�D�� 

�6�H�U�Y�H�V���D�V���V�W�D�U�W�H�U�������X�P�#�I�S���D���H�O�H�S�K�D�Q�W 

�)�L�O�O�V���H�P�S�W�\���W�L�P�H�������X�P�#�I�S�������P�R�W�K�H�U���O�R�R�N�V���I�R�U���W�R�\���L�Q���E�D�J�� 

�)�L�O�O�H�G���S�D�X�V�H�V���Z�H�U�H���Q�R�W���F�R�G�H�G���L�I���W�K�H�\���Z�H�U�H���X�V�H�G���D�V���O�H�[�L�F�D�O���I�L�O�O�H�U�V�������,���P�H�D�Q�����O�H�W�¶�V���W�D�O�N���D�E�R�X�W��

�W�K�D�W���������³�+�P�P�´���Z�D�V���Q�R�W���I�U�H�T�X�H�Q�W�O�\���F�R�G�H�G���D�V���D���I�L�O�O�H�G���S�D�X�V�H���E�H�F�D�X�V�H���L�W���K�D�V���W�K�H���I�L�[�H�G���P�H�D�Q�L�Q�J��

�R�I���³�Z�D�L�W�����O�H�W���P�H���W�K�L�Q�N�´���R�U���³�,���G�L�V�D�J�U�H�H�´���D�Q�G���L�V���X�V�H�G���S�X�U�S�R�V�H�I�X�O�O�\���W�R���F�R�Q�Y�H�\���W�K�D�W���P�H�V�V�D�J�H���W�R��

�W�K�H���O�L�V�W�H�Q�H�U�������K�P�P�����W�K�D�W�¶�V���D���J�R�R�G���T�X�H�V�W�L�R�Q���������7�K�H���R�Q�H���H�[�F�H�S�W�L�R�Q���L�V���L�I���³�K�P�P�´���F�R�X�O�G���E�H��

�U�H�S�O�D�F�H�G���E�\���D�Q�R�W�K�H�U���I�L�O�O�H�G���S�D�X�V�H���V�R�X�Q�G���D�Q�G���I�L�O�O�V���H�P�S�W�\���W�L�P�H�����V�H�U�Y�H�V���D�V���D���V�W�D�U�W�H�U�����V�L�J�Q�D�O�V���D�Q��

�H�[�L�W�����R�U���L�Q�G�L�F�D�W�H�V���V�W�D�O�O�L�Q�J�� 

 

�+�H�V�L�W�D�W�L�R�Q�V���Z�H�U�H���F�R�G�H�G���E�\���³�������´���D�Q�G���L�Q�F�O�X�G�H�G���L�Q�V�W�D�Q�F�H�V���L�Q���Z�K�L�F�K���W�K�H�U�H���Z�D�V���D���E�U�H�D�N���L�Q���W�K�H��

�Q�R�U�P�D�O���I�O�R�Z���R�I���V�S�H�H�F�K���W�K�D�W���O�D�V�W�H�G���P�R�U�H���W�K�D�Q���W�Z�R���V�H�F�R�Q�G�V���L�Q���W�K�H���P�L�G�G�O�H���R�I���D�Q���X�W�W�H�U�D�Q�F�H�����L�Q��

�F�R�Q�M�X�Q�F�W�L�R�Q���Z�L�W�K���R�W�K�H�U���F�R�G�H�V�����R�U���L�Q���W�K�H���P�L�G�G�O�H���R�I���D���Z�R�U�G�� 

�0�L�G�G�O�H���R�I���X�W�W�H�U�D�Q�F�H�������S�X�W���L�W�����������R�Y�H�U���W�K�H�U�H 

�0�L�G�G�O�H���R�I���Z�R�U�G�������S�D�����������W�R�������6�S�D�Q�L�V�K���I�R�U���³�G�X�F�N�´�� 

�+�H�V�L�W�D�W�L�R�Q�V���Z�H�U�H���Q�R�W���F�R�G�H�G���L�I���W�K�H���V�S�H�D�N�H�U���V�W�D�U�W�H�G���D�Q���X�W�W�H�U�D�Q�F�H���Z�L�W�K���D���I�L�O�O�H�G���S�D�X�V�H�G���D�Q�G���G�L�G��

�Q�R�W���K�D�Y�H���D���S�O�D�Q���I�R�U���Z�K�D�W���K�H���R�U���V�K�H���Z�R�X�O�G���V�D�\�������X�P�#�I�S�«���O�H�W�¶�V���E�X�L�O�G���W�K�H���I�H�Q�F�H�������R�U���E�H�W�Z�H�H�Q��
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��

�F�R�P�S�O�H�W�H���X�W�W�H�U�D�Q�F�H�V���R�I���D�Q�\���O�H�Q�J�W�K�����D�V���P�D�U�N�H�G���E�\���W�H�U�P�L�Q�D�O���S�L�W�F�K���F�R�Q�W�R�X�U����

��

�5�H�Y�L�V�L�R�Q�V���Z�H�U�H���F�R�G�H�G���E�\���³�>�����@�´���D�Q�G���³�>�������@�´���D�Q�G���L�Q�F�O�X�G�H�G���L�Q�V�W�D�Q�F�H�V���L�Q���Z�K�L�F�K���R�Q�H���Z�R�U�G���R�U��

�P�X�O�W�L�S�O�H���Z�R�U�G�V���L�Q���D���S�K�U�D�V�H���Z�H�U�H���F�K�D�Q�J�H�G���R�U���L�Q���F�D�V�H�V���R�I���F�R�G�H���V�Z�L�W�F�K�L�Q�J����

�2�Q�H���Z�R�U�G���������+�H���L�V���Z�D�O�N�L�Q�J�!���>�����@���K�H���L�V���U�X�Q�Q�L�Q�J���W�R���W�K�H���V�W�R�U�H��

�0�X�O�W�L�S�O�H���Z�R�U�G�V�������E�X�W���W�K�L�V���L�V���>�������@���>� �����S�R�L�Q�W�V�@�������������V�K�H�¶�V���J�R�Q�Q�D���K�X�U�W���W�K�H���R�W�K�H�U�V��

�&�R�G�H���V�Z�L�W�F�K�L�Q�J���������<�R���W�H�Q�J�R�!���>�����@���,���K�D�Y�H���D�Q���D�S�S�O�H��

�5�H�Y�L�V�L�R�Q�V���Z�H�U�H���Q�R�W���F�R�G�H�G���L�I���W�K�H���F�K�D�Q�J�H���L�Q���Z�R�U�G�V���Z�D�V���V�L�J�Q�D�O�H�G���Z�L�W�K���H�L�W�K�H�U���D���S�D�X�V�H�������*�L�Y�H��

�P�H���W�K�H���P�D�Q�����>�S�D�X�V�H�@���7�K�H���H�[�S�O�R�U�H�U���P�D�Q���������R�U���D���W�U�D�Q�V�L�W�L�R�Q���Z�R�U�G�������7�K�L�V���L�V���W�K�H���\�R�J�X�U�W�����1�R�����W�K�L�V��

�L�V���W�K�H���M�X�L�F�H���������R�U���Z�K�H�Q���R�Q�O�\���D���I�U�D�J�P�H�Q�W���Z�D�V���E�H�L�Q�J���F�K�D�Q�J�H�G�������\�R�X�¶�U�H���J�R�Q�Q�D���H�D�W���F�K�H�U�U�L�H�V���Z�L�W�K��

�	�F�K�R�F�R���N�H�W�F�K�X�S�"��������

��

�,�I���D���Z�R�U�G���Z�D�V���Q�R�W���L�Q�W�H�O�O�L�J�L�E�O�H���L�Q���W�K�H���D�X�G�L�R���U�H�F�R�U�G�L�Q�J�����L�W���Z�D�V���Q�R�W���F�R�G�H�G���L�Q���W�K�H���W�U�D�Q�V�F�U�L�S�W�����$�O�O��

�W�Z�R���Z�R�U�G���D�Q�L�P�D�O���V�R�X�Q�G�V�������Z�R�R�I�B�Z�R�R�I���������W�Z�R���Z�R�U�G���F�R�P�P�X�Q�L�F�D�W�R�U�V�������Y�H�U�\�B�J�R�R�G���������R�U���D��

�W�Z�R���Z�R�U�G���R�E�M�H�F�W���Q�D�P�H�������L�F�H�B�F�U�H�D�P�������V�K�R�X�O�G���E�H���V�H�S�D�U�D�W�H�G���Z�L�W�K���D�Q���³�B�´�����,�W���L�V���L�P�S�R�U�W�D�Q�W���I�R�U��

�W�K�H�V�H���D�I�R�U�H�P�H�Q�W�L�R�Q�H�G���H�[�D�P�S�O�H�V���W�R���E�H���F�R�X�Q�W�H�G���D�V���R�Q�H���X�Q�L�W���U�D�W�K�H�U���W�K�D�Q���W�Z�R���V�H�S�D�U�D�W�H���Z�R�U�G�V��

�Z�K�H�Q���F�R�Q�V�L�G�H�U�L�Q�J���Z�R�U�G���F�R�X�Q�W�����$�Q�L�P�D�O���V�R�X�Q�G�V���Z�H�U�H���F�R�G�H�G���X�V�L�Q�J���>�#�R�@���Z�K�L�F�K���L�V���W�K�H��

�V�\�P�E�R�O���I�R�U���R�Q�R�P�D�W�R�S�R�H�L�D����

������


