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Abstract 

 

Code-Switching Patterns and Inhibitory Control in Bilinguals with 

Traumatic Brain Injury 

 

Natalya Diane Rich, M.A. 

The University of Texas at Austin, 2016 

 

Supervisor: Thomas Marquardt 

 

Three case studies of code-switching in Spanish-English bilingual speakers with 

traumatic brain injury were conducted to investigate the relationship between executive 

functioning and language inhibition. Participants conversed in three language contexts: 

monolingual English, monolingual Spanish, and bilingual (both English and Spanish). 

Patterns of code-switching in participants with TBI and the influence of communication 

partner language choice during the bilingual context are described. Two participants with 

executive functioning deficits produced unconventional code-switching with the use of 

their non-dominant language. No code-switching occurred with the use of their dominant 

language. One participant with TBI had co-morbid aphasia and produced frequent 

unconventional code-switching with the use of his dominant language and no code-

switching with the use of his non-dominant language.  Results are discussed with 

reference to hypotheses of language interference, the relationship of cognitive-control 

between language use and abilities, linguistic activation, implications for therapy, and 

directions for future research.  
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Chapter 1: Introduction 

Code-switching has been studied in bilingual speakers with aphasia, but speakers 

with TBI present with different language impairment profiles. Studies on the relation of 

language use and executive functioning to code-switching in bilingual individuals with 

TBI are needed. This study provides insights into code-switching in bilingual persons 

with TBI through the description and analysis of three case studies. 

TRAUMATIC BRAIN INJURY 

An estimated 1.7 million people sustain a TBI in the United States annually. 

Furthermore, of these 1.7 million persons, an estimated 275,000 are hospitalized for 

serious injuries (Centers for Disease Control and Prevention (CDC), 2016). The three 

leading causes of TBI are falls, motor vehicle/traffic accidents, and struck by/against 

injuries (CDC, 2016).  

TBIs are classified by severity level (mild, moderate, or severe). The minimum 

requirements for mild TBI, include 1) any loss of consciousness; 2) any loss of memory 

for events directly after or before the accident; 3) any alteration of mental state at the time 

of accident including confusion or disorientation; and/or 4) focal neurological deficits 

that may or may not be transient.  However, a TBI is no longer mild if there is 1) a loss of 

consciousness for greater than 30 minutes; 2) a Glasgow Coma Scale (GCS, Teasdale & 

Jennette, 1974) below 13; and posttraumatic amnesia which lasts longer than 24 hours 

(American Congress of Rehabilitation Medicine, 1993).  
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TBIs are classified as open or closed head injuries. Open head injuries or 

penetrating injuries occur when an object enters the brain and causes damage; closed-

head injuries occur from a blow to the head (American Speech-Language Hearing 

Association (ASHA), n.d.). Open head injuries often are focal; symptoms vary depending 

on the part of the brain that sustained damage (ASHA, n.d.). Closed head injuries are 

diffuse due to the shearing forces that occur to the head from acceleration, deceleration 

and/or rotation of the brain (Parizel, Ozsarlak, Van Goethem, Van Den Hauwe, Dillen, 

Verlooy, & De Schepper, 1998). 

No two brain injuries are identical and deficits may occur in the cognitive 

domains of orientation, attention, memory, executive functioning, anosognosia, and 

communication (LaPointe, 2011). Language deficits are subtle and include impaired 

communication, particularly in the domain of pragmatic language.  However, a small 

number of individuals with TBI exhibit language disorders consistent with aphasia. CDC 

estimates that 75% of TBIs are mild (CDC, 2016). Individuals with TBI generally 

demonstrate communicative, cognitive, and/or linguistic deficits following injury. 

Findings suggest that complex daily life situations may present persistent problems for 

individuals with mild TBI (mTBI) (e.g., Kashluba, Hanks, Casey, & Millis, 2008). 

BILINGUAL SPEAKERS WITH TRAUMATIC BRAIN INJURY 

There is a paucity of research regarding bilingual speakers with TBI. Most of the 

world population is bilingual (Bialystok, Craik, & Luk, 2012). The United States Census 

reported forty-seven million persons over the age of 5 years spoke a language other than 
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English in the home, and spoke English “well” or “very well” outside of the home. Forty-

seven million persons in the United States equals 16% of the United States Population 

over the age of 5 years (Ryan, 2013). Assessment and treatment models for persons with 

bilingual TBI are based on monolingual English norms that have limited validity. There 

is a critical need for research on cognitive and communicative deficits associated with 

traumatic brain injury in bilingual speakers. 

WHAT IS BILINGUALISM? 

 Bilingual means knowledge of two languages. No universal objective system 

exists for classification of bilingualism. A strict definition would restrict bilingualism to 

those rare individuals who have equal and native-like abilities in two languages (Kohnert, 

2013). However, critical review of bilingualism suggests that neither perfect bilingualism 

nor perfect monolingualism exists (Hancock, 2006). 

BILINGUALISM IN PERSONS WITH NEUROLOGICAL DEFICITS 

Though researchers have investigated the effects of aphasia and dementia on 

bilingual populations, relatively little research has been conducted on bilinguals with TBI. 

Possible explanations for the disparity are that communication deficits in TBI are related 

to pragmatics and not grammar or semantics. Another possible explanation is that 

linguistic deficits in TBI are subtle unless they co-occur with aphasia.  

Marrero, Golden, and Espe-Pfeifer (2002) reviewed the bilingual brain injury 

literature and indicated that outcomes of brain injury may be influenced by factors such 

as cerebral representation of a secondary language, method of language acquisition, age 
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of acquisition, pre-morbid language proficiency, and the learning style of an individual.  

Bilingualism and use of language/s in conversational discourse may affect brain injury 

outcomes including overall effectiveness of communication.  

CODE-SWITCHING AS A COMMON FORM OF COMMUNICATION 

Code switching (CS) is the alternating use of two languages in the same stretch of 

discourse by a bilingual speaker. CS has been studied from structural, social, and 

psycholinguistic perspectives. Structural analysis of CS concerns what can be discovered 

at all levels of language including: lexicon, phonology, morphology, syntax, and 

semantics. The sociolinguistic analysis of CS involves the study of social factors that 

promote or inhibit CS (Toribio, Bullock, 2012). Psycholinguistic analysis investigates the 

underlying cognitive mechanisms that are involved in CS.   

CS is an acceptable mode of communication in some communities, but studies of 

attitudes towards CS have concluded that it may be a stigmatized form of speech (e.g., 

Henry, 2010). Conversely, some researchers have found CS may be an acceptable mode 

of communication among the younger generation (Rampton, 1995; Gardner-Chloros, 

McEntee-Atalianis & Finnis, 2005). 

Gardner-Chloros, Charles, & Cheshire (2000) found that the effect of CS 

provided more detailed and comprehensive information than could be offered through a 

monolingual context. CS also can be used in lieu of pitch change or vocal loudness 

variation. A CS pattern that may help bilingual speakers is called reiteration. Reiteration 
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in a bilingual context means an individual repeats part of their thought in a second 

language. 

Bilingual speakers code-switch during typical communicative interactions. 

Alternation between the languages often occurs at appropriate and natural linguistic 

boundaries. Thus, CS is an effective means of communication among some bilingual 

speakers (Kohnert, 2013). Bilingual code switching may allow a bilingual speaker to 

introduce structural contrast, manage the conversational floor, or emphasize the different 

connotations of each variety as a counterpoint to the referential meaning of the utterance. 

CS may be beneficial in communicative intentions including: marking quotations, 

emphasis, realigning speech roles, reiteration, and elaboration (Gumperz, 1976, 1982). 

Perhaps if the listener and speaker have to understand a statement or concept in 

two languages, the concept may be understood more thoroughly than through a solitary 

language. Often languages do not directly translate, thus, reiteration gives the speaker and 

listener an additional opportunity at effective expression and comprehension (Gardner-

Chloros, 2010). CS also is used as a strategy for a speaker whenever there is a mismatch 

between the individual’s levels of competence in the languages of their interlocutor; 

however, this strategy only works when conversing with other bilingual speakers. 

CODE-SWITCHING IN PERSONS WITH NEUROLOGICAL IMPAIRMENT  

A language switch mechanism is the ability to turn some language function on or 

off.  Poetzl (1930) stated that some aphasics had an impaired switch mechanism. 

Specifically, a female patient with aphasia either spoke one language without switching 
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to the other language, or mixed languages as she had not before (Poetzl, 1930). Difficulty 

switching to another language may suggest inactivity in the brain’s switch mechanism, 

while mixing two languages in new ways post-stroke may suggest over-activity of the 

switch mechanism due to language interference. 

Multiple processes are involved in the conscious or unconscious decision to 

switch from one language to another during language processing or production (Paradis, 

1977). The language switch process may involve cognitive mechanisms (Albert, Obler, 

1978). Normal bilingual individuals may have the ability to cognitively and linguistically 

tag languages during output; bilingual adults have generally been found to know when 

they are speaking one or more languages. Recent research suggests code switching may 

have therapeutic advantages for bilingual persons who are neurologically impaired, 

particularly individuals with aphasia (Muñoz, Marquardt, & Copeland, 1999).  

Code-switching can be pathological or unintentional/unconventional. 

Unconventional code-switching (UCS) occurs randomly and may be viewed as 

bothersome, unintended, and unrestrained by the speaker. UCS may affect 

communicative interactions, especially when a communicative partner is monolingual 

(Kohnert, 2013). Intrusion from a second language during a monolingual context 

provides evidence of weakness in cognitive control. Weak cognitive control in 

monolingual contexts has been demonstrated by bilinguals with aphasia (Green, 1998; 

Kohnert, 2004; Leemann, Lagnaro, Schwitter, & Schnider, 2007). In contrast, Marty and 

Grosjean (1998) found that for bilingual individuals with aphasia, the ability to control 
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the language context operated in during a monolingual context was intact. Specifically, 

participants switched to a monolingual mode when conversing with a monolingual 

interlocutor.  

There are populations of non-disordered individuals for whom CS is an 

appropriate and an everyday mode of speech. In some cases, unimpaired members of 

these populations and those with bilingual aphasia demonstrate the same kind of 

grammatical patterns (Kohnert, 2013). Recent studies support the idea that CS is “just a 

normal way of speaking” (Gardner-Chloros, 2009, p. 126).   

A possible conclusion from bilingual aphasia research in regards to CS is that 

disturbances that affect language abilities may also affect CS. Furthermore, impairment 

in language faculties does not directly result in use of CS. A second possible conclusion 

is that following neurological impairment, persons become more dependent on CS as an 

augmentative or therapeutic form of communication.  

COGNITION AS RELATED TO LINGUISTIC ABILITY 

Retrieval of language involves multiple higher-level processes such as executive 

functioning. At the pre-linguistic level, two languages may be unified in a single system 

(Perecman, 1984). As an unimpaired person attempts to retrieve needed language, 

executive functioning processes help retrieve the correct linguistic information to 

communicate within the desired language. Individuals with neurological impairment, 

particularly persons with executive functioning deficits, may have significant deficits at 

the pre-linguistic level of language organization. Executive functioning deficits are a 
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common clinical marker of individuals with TBI.  Persons with TBI may retrieve an item 

in a language that is not desired due to poor interference control. Retrieving specific 

vocabulary from one language may be difficult due to executive functioning deficits and 

may warrant spontaneous translation. In summary, Perecman (1984) suggests that 

spontaneous translation reflects inadequacy at the pre-linguistic level of language 

processing. 

Ratiu (2015) investigated mild TBI (mTBI) in Spanish-English adults and the 

impact of mTBI on executive functioning/language control. Evidence showed that 

bilingual speakers with mTBI may have language control deficits along with executive 

functioning deficits. Some bilinguals with mTBI may have difficulty switching between 

languages or translating between languages. Language switching and processing deficits 

may be indicative of executive functioning deficits that may appear as language control 

insufficiency (Ratiu, 2015). Furthermore, executive functioning deficits can give the 

appearance of impaired language, when the problem resides in underlying cognitive 

processes. Regardless of severity, participants with TBI who score higher on measures of 

executive functioning should commit fewer language control errors. Intact executive 

functioning abilities can help persons with TBI regulate cross-linguistic conflict (e.g., 

Gollan et al., 2011).   

Ratiu (2015) investigated subsets of bilinguals with mTBI to assess if certain 

types of bilinguals were at greater risk for language control difficulties. The two bilingual 

subsets included bilinguals who were highly proficient across both languages, and 
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bilinguals who were less proficient in one language. Bilinguals who are highly proficient, 

or essentially balanced, across both languages recruit more executive function processes 

in language control. Ratiu (2015) hypothesized that bilinguals with high proficiency 

across two languages should make more language inhibitory control errors than 

bilinguals who are not as proficient in one language. Experimental data found that highly 

balanced bilinguals with a history of mTBI had more cross language intrusions when 

compared to bilinguals who were more dominant in one language.  

  Penn, Frankel, Watermeyer, and Russell (2010) compared the performance of two 

bilingual individuals with aphasia to eight monolingual persons with aphasia or right 

hemisphere damage on measures of executive functioning. Specifically, the participants 

were judged on behavioral inhibition, working memory, problem solving, and 

reconstitution during conversation. The bilingual participants conversed with bilingual 

interlocutors, and the monolinguals with monolingual interlocutors. Penn et al. (2010) 

found that bilingual speakers with aphasia conversational abilities’ were more intact than 

their monolingual counterparts in the domains of: response inhibition, interference 

control, working memory, internalization of speech, and reconstitution. Penn et al. (2010) 

argued that for bilingual speakers with aphasia, conversational discourse abilities were 

more intact due to higher executive functioning abilities than for monolingual speakers 

with aphasia. Stronger executive functioning abilities in the bilingual speakers allowed 

use of more compensatory strategies during conversational discourse. Bilingual 

individuals had an advantage over the monolingual individuals with similar deficits as 
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they could use linguistic shifting strategies, such as code switching to communicate more 

broadly and effectively with their bilingual conversational partners. Some evidence also 

suggested that bilinguals may be more effective at using external cues, facial expressions, 

and gestures to supplement their communicative situations following stroke (Penn et al., 

2010).  

BORROWED FRAMEWORK FOR CURRENT STUDY 

 The present study was closely modeled from a previous study on the codeswitching 

patterns of bilingual speakers (English and Spanish) with aphasia (Muñoz et al., 1999). In 

the 1999 study, four normal and four aphasic participants had conversations 

(approximately 80 utterances per context) in English, Spanish, and bilingual contexts. 

Analysis of CS patterns was completed using the Matrix Language Frame (MFL) Model 

(Myers-Scotton, 1993). Results revealed aphasic subjects used more MLF constituents 

and CS patterns than normal subjects. Overall findings suggest aphasic subjects had an 

increased dependence on both languages for communication following onset of aphasia. 

Three out of four aphasic subjects demonstrated communicative difficulties resulting 

from the use of a second language during monolingual contexts. Evidence suggested 

aphasic speakers adapted normally through use of CS patterns to enhance communicative 

effectiveness. Both the normal and aphasic subjects used spontaneous translation. Use of 

spontaneous translation was used to cue the correct word in the second language (Bond & 

Hein, 1985). Furthermore, in bilingual individuals with aphasia, aphasia may selectively 

disrupt access to the lexicon in one language, while sparing access to the lexicon in the 
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second language. This mismatch may cause an inability for persons with aphasia to match 

the language of the context. Counterintuitively, bilingual contexts may allow an 

individual with bilingual aphasia to communicate at a level of higher linguistic 

complexity with less instances of anomia (Muñoz, et al., 1999).  

PURPOSE OF CURRENT STUDY 

The present study focused on the social and psycholinguistic components of code-

switching. Four questions were addressed in this study: 1) How often do Spanish-English 

bilingual persons with TBI code-switch in three conversational contexts: monolingual 

English, monolingual Spanish, and bilingual?, 2) Do bilinguals with TBI produce 

unconventional code-switching during monolingual speaking contexts?, 3) Is there a 

correlation between frequency of code-switching in monolingual speaking contexts and 

measures of executive functioning?, and 4) What is the influence of the confederate 

language choice on the code-switching of participants with TBI during a bilingual 

conversational context? The bilingual speakers with TBI were expected to have similar 

difficulties to bilingual speakers with aphasia while speaking in monolingual contexts.   
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Chapter 2: Methods 

RECRUITMENT 

Three adults with a history of traumatic brain injury participated in the study.  

Criteria for inclusion included: 1) conversational fluency in both English and Spanish 

prior to the brain injury; 2) between 18 and 60 years of age at the time of injury and 3) 

documented symptoms or medical histories of traumatic brain injury. Participants were 

recruited through referrals from speech-language pathologists in the community. Testing 

was completed at The University of Texas Speech and Hearing Center or at the 

participant’s home. Participants were compensated monetarily for their time and 

participation. Table 1 includes basic demographic information for the participants. 

PARTICIPANTS 

Participant 1 was a 21-year-old male who incurred a TBI at the age of 20. The 

TBI resulted from landing on concrete during a wrestling match. He lost consciousness at 

the scene and later became lucid prior to losing consciousness again. Computed 

Tomography (CT) scans revealed an acute left subdural hematoma (8-10 mm) with 7 mm 

left to right midline shift. A left frontal temporoparietal decompressive craniectomy was 

performed to evacuate the subdural hematoma. The surgery was successful; however, left 

posterior cerebral artery and bilateral anterior cerebral artery infarcts with brain 

herniation remained. Pre-morbid history was unremarkable. The participant remained in 

an acute care hospital for approximately one-month and was discharged to an inpatient 

rehabilitation program for a stay of approximately 6 weeks. He made minimal speech-
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language progress in the domains of comprehension, expression, problem solving, social 

interaction, and memory. Participant 1 was found to have possible permanent 

hemiparesis. Upon discharge, moderate to maximum assistance for complex activities of 

daily living was required. He returned home with his family following rehabilitation. 

Skilled speech-language pathology services over the course of approximately 4 months 

were received. Participant 1 continued outpatient speech therapy; however, a limited 

amount of sessions were attended. Behavior during neuropsychological testing revealed 

impulsive decisions.  However, he was also cooperative and exhibited persistence 

throughout all tasks. The participant was tested for this study approximately 1.5 years 

post TBI.  

Participant 2 was a 59-year-old woman who was involved in a serious motor 

vehicle accident in 1979. No official medical records regarding brain trauma were 

obtained because hospitals only retain medical records for ten years following a medical 

incident. An oral mechanism examination revealed a slight left-side facial droop that may 

be indicative of right-hemisphere damage. Per participant report, the brain trauma was 

bilateral to both frontal lobes of the brain. Visible scars due to brain surgery were on her 

forehead and scalp. The TBI was sustained following slamming her head into the 

windshield during the motor vehicle accident. The participant also sustained multiple 

scalp/facial lacerations, fractures, and complications with her heart. Memory loss of the 

accident and the 6 weeks following the accident occurred and were reported to be 

permanent. Initial loss of memories before the accident also occurred, but slowly returned 



 14 

within 2 months of recovery. Participant 2 reported post TBI deficits in the domains of 

concentration and attention immediately after the accident. Her hospitalization lasted for 

2 months. The behavior during testing revealed moderate pragmatic deficits including: 

garrulous speech, poor topic maintenance, and egocentric behavior. Participant 2 was 

tested for the study approximately 36 years post injury.  

Participant 3 was a 46-year old male who fell off a ladder while completing a 

roofing repair. Upon arrival to the hospital, he was found to have a subdural hematoma in 

the left-hemisphere of his brain. His left craniectomy was overall successful, but he 

suffered significant blood loss that contributed to infarcts and permanent brain damage. 

Further brain imaging revealed left subfalcine uncal herniation, a left to right midline 

shift, small hemorrhagic contusion in the inferior right frontal lobe consistent with diffuse 

cerebral edema, and left hemispheric subdural collection measuring 12.7 cm with 

somewhat distant contusion. He presented with severe dysphagia that required multiple 

months of treatment. The behavior during testing revealed a flat affect and limited 

initiation of speech. Although participant 3 was slower in completing most tasks, he 

demonstrated systematic and deliberate problem solving approaches throughout testing.   

Participant 3 was tested for the study approximately 5 years post TBI.  
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Participants Current 

Age 

(years) 

Age at 

Time of 

Injury 

Time 

Post 

Injury 

Gender Handedness Level of 

Education 

Cause of 

Injury 

1 21 19 1.5 Years Male Right 12 years Fall onto 

Concrete -  

Sports Related 

2 59 23 36 Years Female Right 17 years Motor Vehicle 

Accident 

3 46 41 5.5 Years Male Right 15-16 

years 

Fall from Roof 

Table 1:  Demographic Information for TBI Participants: Age, Age at Time of 

Injury, Time Post Injury, Gender, Handedness, Level of Education, and 

Cause of Injury 

 

BILINGUAL LANGUAGE HISTORIES 

 A language proficiency survey, The Language Use Survey (LUS; Muñoz et al., 

1999) and visual analog scales of language proficiency were used to provide information 

on patterns and proficiency in language use at the beginning of the study. The LUS is a 

questionnaire that collects detailed information about what language was heard, spoken, 

and read throughout individual lifespans. Confidence levels are judged by the ability to 

hear, speak, and read each language at multiple points throughout the lifetime. LUS also 

takes into account which contexts language is used in daily life and the proficiency of 

immediate family members. A 120 mm visual analog scale was used for each aspect of 

language use and language dominance. The 120 mm ratings were converted into scores 

based on a 100 mm scale by multiplying scores by 100 to achieve a percentage. A score 

of 0 meant the participant considered themselves balanced in their language abilities. A 

score between 0 and -50 suggested Spanish dominance, while a score between 0 and +50 

suggested English dominance. The Pre-Injury Literacy History section of the Bilingual 
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Aphasia Test (BAT; Paradis, 1987) also was administered to assess types of linguistic 

proficiency. Although no objective measures of language proficiency were administered 

in the study, Luk & Bialystok (2013) suggested that self-ratings of language proficiency 

in bilinguals correlate strongly with objective measures of language abilities. (See Table 

2 for LUS proficiency ratings) 

Participant 1 was born in Mexico and educated in Spanish until approximately 12 

years of age. He moved to the United States before middle school and attended all further 

schooling in English. He reported speaking both English and Spanish with friends at 

school. Upon graduation from high school, participant 1 primarily spoke Spanish, but 

occasionally used English with friends. Since the brain injury, only Spanish has been 

spoken with the family. Participant 1 classified himself as a balanced bilingual speaker, 

with a dominance rating of 0, indicating equal confidence in both languages. Further self-

classification revealed less proficiency in English than Spanish. He reported being highly 

literate in both Spanish and English. Participant 1 reported no changes occurred to his 

proficiency in either language following his injury. Spanish is primarily spoken in the 

home.  

Participant 2 has Cuban parents who lived abroad in Germany when she was born. 

Participant 2 initially learned a mixture of Cuban and Castilian Spanish. At the age of two 

years, she began to learn English and subsequently completed her education in English. 

At approximately 15 years of age, no use of Spanish occurred at home or at school; 

however, she rated herself as strongly confident in both languages throughout most of her 
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life. English proficiency was somewhat higher than Spanish proficiency. Participant 2 

stated that she continues to use Spanish to speak to friends and acquaintances in 

approximately 10-15% of her daily interactions. Self-report revealed literacy in both 

English and Spanish before the injury.  However, she reported being more accurate and 

comfortable with literacy in English at the time of testing.  

Participant 3 was born in Mexico and grew up speaking Spanish. Formal 

education was completed in Spanish as no English exposure occurred until between the 

ages of 18 and 21, when he moved to the United States. Self-report revealed more 

confidence in Spanish even several years after his move to the United States. Participant 

3 reported native-like proficiency in both English and Spanish prior to his injury, a 

dominance rating of 0, and literacy in both languages. Although his first language was 

Spanish, he used English in everyday interactions for 20 years. Unfortunately, the TBI 

affected his language abilities. Self-report disclosed significantly decreased proficiency in 

both languages since the injury. Participant 3 reported difficulty using both languages 

since the accident and that code switching helped to find words and formulate sentences. 

Examiners informally observed frequent use of simple grammatical structures in speech, 

and difficulties with language comprehension. Overall, language processing was 

sufficiently intact to complete intensive testing.  
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  Participant 1 Participant 2 Participant 3 

 Pre Post Pre Post Pre Post 

 AoA English 12 yrs -  2 yrs  - 18 yrs - 

 AoA Spanish birth - birth - birth - 

 %English Use 12.5 0 93.55 84.85 0 0 

 %Spanish Use 87.5 100 6.45 15.15 0 0 

 %Bilingual Use 0 0 0 0 100 100 

 %English 

Proficiency 
87.14 87.14 100 100 100 34.4 

 %Spanish 

Proficiency 
100 100 64.64 73.09 100 29.17 

 *Dominance Rating   

(-50 - +50) 
0 0 -7.5 11.67 0 0 

*A score of 0 means the participant considered themselves balanced in their language abilities. A score between 0 and 

-50 suggested Spanish dominance, while a score between 0 and +50 suggested English dominance. 

Table 2:     Language use and proficiency ratings. 

 

NEUROPSYCHOLOGICAL TESTING 

A neuropsychological evaluation was completed for each participant. Linguistic 

and non-linguistic assessments were administered to assess cognition and language 

abilities. The following instruments were administered to each participant: Scales of 

Cognitive Ability for Traumatic Brain Injury-Table 5 (SCATBI; Adamovich, Henderson, 

1992), Wisconsin Card Sorting Test-Table 6 (WCST; Heaton, Chelune, Talley, Grant, 

Berg, 1993), Tower of London – Drexel University Second Edition-Table 7 (TOLDX 

Second Edition, Culbertson, Zillmer, 2005), Boston Naming Test-Table 8 (BNT-English; 

Kaplan, Goodglass, Weintraub, 2001) which was scored with norms for bilingual 

speakers (Kohnert, Hernandez, & Bates, 1998), Test de vocabulario de Boston-Table 8 

(BNT-Spanish; Kaplan, Goodglass, Weintraub, 1986) which also was scored with norms 

for bilingual speakers (Kohnert, Hernandez, & Bates, 1998), Trail Making Test-Table 9 
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(TMT; Reitan, 1958) which was interpreted with updated norms (Tombaugh, 2004), 

Stroop Color and Word Test – English & Spanish-Table 10 (Stroop Task; Golden, 1978) 

which was scored  with normed data for bilingual speakers  (Rosselli, Ardila, Santisi, 

Arecco, Salvatiera, Conde & Lenis, 2002), The Western Aphasia Battery-Revised  – 

Picnic Picture Description in English-Table 11 (WAB-R; Kertesz, 2006), and The Boston 

Diagnostic Aphasia Examination-3rd Edition – Cookie Theft Picture Description in 

Spanish-Table 11 (BDAE; Roth, 2011)  which also was  scored in conjunction with  

Myers’ Literal & Interpretive Scoring System-Table 11 (Myers, 1999). (See Table 3 for 

neuropsychological test descriptions and see Table 4 for details regarding picture 

description tasks). Tests were administered in different orders across participants due to 

variation in participant schedules and attention thresholds. Spanish and English 

assessments were administered on separate days, at least 48 hours apart, for each subject. 

Testing was completed across three 1-2 hour sessions. 
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Scales of Cognitive 

Ability in 

Traumatic Brain 

Injury (SCATBI; 

Adamovich & 

Henderson, 1992) 

A standardized test normed on English speaking head-injured patients. Purpose of test is to assess 

post-morbid difficulties of persons who functioned at high cognitive levels pre-injury. SCATBI is 

made up of five subtests: Perception/Discrimination, Orientation, Organization, Recall, and 

Reasoning. Higher-level cognitive skills are judged by scores on the Recall and Reasoning 

subtests. Normed on 244 head-injured patients; more than two-thirds of the participants had closed 

head injuries.  

The Wisconsin 

Card Sorting Test 

(WCST; Heaton, 

1993) 

A standardized test of cognitive flexibility in the presence of changing patterns of reinforcement. 

Also measures abilities of executive functioning. Four stimulus cards are presented to a participant. 

Participants are then instructed to match the top card of the deck to one of the four key cards of the 

table. The examiner does not instruct the participant on how to match the cards, but indicates if each 

attempt is correct or incorrect. The rules for what is correct and incorrect change after a participant 

answers 10 consecutive questions correctly. Scores are obtained by scoring the number of trials a 

participant required before determining the pattern after each rule change, and the number of errors 

on each section of the test. Judgments of perseverative thinking and behavior can also be made. 

Instrument was normed on 897 white individuals between the age range of 6.5 years to 89 years. 

Expected that minimal linguistic ability is needed to complete task.  

The Tower of 

London – Drexel 

University 2nd 

Edition  (TOLDX; 

Culbertson, 2001) 

A standardized instrument designed to assess higher-order problem solving; specifically, executive 

planning abilities. TOLDX norms represent both children and adults, between 7 to 80 years of age. 

Evaluates problem-solving, planning and processing speed. Conversely, rapid initiation often 

suggests poorer level of performance suggesting impulsive cognitive tempo/poor response 

inhibition. The examiner arranges three beads on the pegs of one of two boards and then asks the 

participant to move their beads to match the bead pattern on the examiner board in as few moves 

as possible. The examiner records the number of moves and the amount of time the participant 

requires to solve the problem. Expected that minimal linguistic ability is needed to complete task.  

Boston Naming 

Test  & Test de 

vocabulario de 

Boston (BNT; 

Kaplan et al., 2001, 

1986) -Bilingual 

Norms from 

(Kohnert, et 

al.,1998) 

A standardized test that consists of 60 line-picture drawings of objects organized in difficulty from 

high familiarity to low familiarity. Participants are asked to name each item. Overall, confrontation 

naming is assessed. Confrontation naming that is within functional limits requires an intact 

semantic network and the recall ability to retrieve items from the network. Test was administered 

in both English and Spanish on separate dates. Normed on 100 bilinguals of Mexican-American 

descent.  

The Trail Making 

Test (TMT; Reitan, 

1958) - Norms 

taken from 

(Tombaugh, 2004)  

A short test which consists of two parts. In Part A, the participant connects circles in an order of 

ascending numbers. In Part B, the participant connects circles based on alternating ascending 

numbers and letters (e.g., 1 → A → 2 → B). Two scores were obtained: the amount of time 

required for the participant to complete each part of the test, and the number of errors. The test 

evaluates visual attention, alternating attention, speed of processing, and flexibility. The normative 

sample consisted of 680 individuals who completed multiple experimental tasks involving the 

retention of visual and verbal information.  

Stroop Color Word 

Test (SCWT; 

Golden, 1978) - 

Bilingual Norms 

taken from 

(Rosselli, et al., 

2002) 

A short task that consists of two parts. First, a page with “x’s printed in red, blue or green ink are 

presented to the participant. Participant simply names the color with no interference. Second, a 

page with color words printed in colors that are incongruent with the written words are presented 

to the participant. Participants are asked to name the color of the ink with the interference of 

different written color words. The difference between the number of colors the participant was 

able to correctly name in one minute and the number of interference errors during each task was 

recorded. Stroop measures inhibition, reaction time, and flexibility. Administered in both English 

and Spanish on separate days. Normed on 71 Spanish-English bilinguals, 40 English 

monolinguals, and 11 Spanish monolinguals. 

Table 3:  Neuropsychological Assessments  
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Western Aphasia 

Battery Revised – 

Picnic Picture 

Description Only 

(WAB-R; Kertesz, 

2006) 

Assesses discourse in English. Presentation of the picnic picture can assess the ability to 

discriminate between relevant and irrelevant details, integrate information across the picture, and 

draw inferences about the events which are occurring. The picture was presented to participants on 

separate days from Spanish picture descriptions. Scoring was normed on 150 aphasics and 59 

control subjects. Limited demographic information was provided in regards to ethnicity. Aphasia 

severity rating provided 

Boston Diagnostic 

Aphasic 

Examination – 

Third Edition; 

Cookie Theft 

Picture Description 

Only (BDAE; 

Roth, 2011) 

Administered to assess discourse in Spanish. Presentation of the cookie theft picture can assess the 

ability to discriminate between relevant and irrelevant details, integrate information across the 

picture, and draw inferences about the events which are occurring. The picture was presented to 

participants on separate days from the English picture description. The BDAE was normed on 85 

aphasics and 15 healthy elderly subjects. No demographic information related to age, gender, 

education, ethnicity, or diagnosis was provided. Speech and linguistic ratings are provided based 

on picture description performance.  

Myers’ Literal & 

Interpretive 

Scoring System 

(Myers, 1999)  

Myers & Linebaugh (1981) found when participants were asked what was happening in pictures, 

non-brain injured adults reported 49% of interpretative concepts on average, while participants 

with right-hemisphere damage only identified 27% of interpretative concepts on average. Literal 

versus interpretive concepts scoring was normed on 6 right hemisphere damaged patients with 6 

aphasic controls, and 6 normal controls.  

Table 4:   Picture Description Stimuli and Scoring 

 

Participant Perception Orientation Organization Recall Reasoning Total 

Standard 

Score 

Brain Injury 

Severity 

1 104 94 129 89 96 100 Mild - 

Borderline 

Moderate 

2 108 119 129 110 123 126 Mild -

Borderline 

Normal 

3 92 91 86 78 77 82 Moderate - 

Borderline 

Severe  

Table 5:  SCATBI subtest standard scores - Bilingual TBI participants 
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Participant Participant 1 Participant 2 Participant 3 

 Score % 

Rank 

Score % 

Rank 

Score % 

Rank 

Number of trials administered 128 - 122 - 107 - 

Total number correct 67 - 102 - 76 - 

Number of categories 

completed 

2 <1st 6 >16th 6 >16th 

Trials to complete first 

category 

10 >16th 58 2nd-5th 19 6th-

10th 

Failure to maintain set 1 >16th 4 <1st 1 >16th 

Learning to learn* NA* NA* -2.31 11th-16th 2.03 >16th 

Total number of errors 61 2nd 20 39th 31 21st 

Percent errors 48 3rd 16 55th 29 19th 

Perseverative responses 27 6th 8 50th 20 18th 

Percent perseverative 

responses 

21 9th 7 61st 19 14th 

Perseverative errors 24 6th 8 47th 19 14th 

Percent perseverative errors 19 7th 7 61st 18 12th 

Nonperseverative errors 37 2nd 12 27th 12 30th 

Percent nonperseverative 

errors 

28 4th 11 34th 11 34th 

Conceptual level responses 33 - 70 - 70 - 

Percent conceptual level 

responses 

26 1st 65 55th 65 23rd 

*Participant 1 was unable to complete enough categories, due to poor executive functioning to calculate a 

learning to learn score. 

Table 6:  WCST Scores and Percentile Ranks 
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Test Score Names Participant 

1 SSs 

Participant 

1 Percentile 

Participant 

2 SSs 

Participant  

2 Percentile 

Participant 

3 SSs 

Participant 

3 Percentile 

Total Move Score: 

Quality/Level of 

Executive Planning. 

Supporting 

Cognitive 

Components of 

attention, allocation, 

response, inhibition, 

& working memory. 

62 1st Percentile 110 69th Percentile 124 97th Percentile 

Total Correct 

Score: 

Primarily measures 

working memory 

capacity and 

control. 

86 19th 

Percentile 

106 62nd Percentile 132 97th Percentile 

Total Rule 

Violations: 

Control of executive 

planning and 

problem solving 

within constraints 

(symbolic of rules).  

74 8th Percentile >=104 >=53rd 

Percentile 

>=104 >=53rd 

Percentile 

Total Time 

Violations:  

Time management 

effectiveness of 

problem solving. 

74 8th Percentile  92 21st Percentile  108 66th Percentile 

Total Initiation 

Time:  

Assesses inhibitory 

response processes 

ranging from under-

over controlled.  

98 65th 

Percentile 

122 90th Percentile  148 99th Percentile 

Total Execution 

Time: Measures the 

speed or pace at 

which executive 

plans are 

operationalized.  

<60 1st Percentile  100 31st Percentile  112 86th Percentile 

Total Time: 

Appraises overall 

executive planning 

as related to 

problem solving-

speed.  

<60 3rd 

Percentile  

94 25th Percentile  82 7th Percentile 

Note: Standard Score of 85 or below is significantly below average; 115 or above is significantly above 

average  

Table 7:  TOLDX – 2nd Edition Standard Scores and Percentiles 
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BNT Participant 

#1 English 

Participant 

#2 English 

Participant 

#3 English 

Participant 

#1 Spanish 

Participant 

#2 Spanish 

Participant 

#3 Spanish 

Number 

Correct (out of 

60) 

29 55 6 39 19 13 

Percentile Rank <1st 87th <1st 79th 7th 2nd 

Norms from Kohnert, et al., (1998) 

Table 8:   BNT—Number correct and Percentile Ranks: English & Spanish 

 

Participant Participant 1 Participant 2 Participant 3 

Trail A B A B A B 

Time 62 250* 46* 66 31 112* 

Percentile Rank <1st   <1st  8th  55th 79th  <1st 
Norms from Tombaugh (2004). *Below average completion rate.  

Table 9:  TMT—Completion Time and Percentile Ranks 

 

Participant Participant 1 Participant 2 Participant 3 
Language (English/Spanish) E S E S E S 
Color sheet: rate of completion 1.2 0.9 1.5 1.0 0.5 0.9 
Percentile rank 25th 2nd 67th 5th <1st 2nd 
Color sheet: Percentage errors 1.4 - 1.1 1.7 3.6 0 

Percentile rank 2nd >65th 5th 2nd <1st >65th 
Color-Sheet: Percent errors self-corrected 100 - 100 100 100 - 
Color-Word: rate of completion 0.7 0.7 1.1 0.8 0.3 0.6 
Percentile rank 18th 16th 87th 33rd <1st 6th 
Color-Word: Percentage errors 7.5 4.8 4.8 2.1 0 8.1 
Percentile rank <1st <1st <1st 13th >37th <1st 
Color-Word: Percent errors self-corrected 100 - 33.3 100 - 100 

Norms from Rosselli et al., (2002) 

 

Table 10: SCWT—Rate of Completion (minutes), Percentile Ranks, and Percentage 

Errors 
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Picture 

Description 

WAB-R – Picnic (English) 

Aphasia Rating Scale (0-10) 

BDAE – Cookie Theft (Spanish) 

Severity & Speech Output 

Characteristics  

BDAE – Cookie Theft (Spanish) 

Myers’ Literal & Interpretive 

Scoring System 

Participant #1 8 – Circumlocutory, fluent 

speech; moderate word-

finding difficulties; with or 

without paraphasias; may 

have semantic jargon. 

Articulatory Agility: 6/7 

Phrase Length: 7/7 

Grammatical Form: 5/7 

Melodic Line (Prosody): 5/7 

Paraphasias: 5/7 

Word Finding: 5/7 

Sentence Repetition: 7/7 

Auditory Comprehension: 7/7 

Voice 

-Volume: Normal 

-Voice: Normal 

-Rate: Fast 

Total Number of Concepts: 13 

Number of Literal Concepts: 
10  

Number of Interpretative 

Concepts: 3 

Percent Interpretive Concepts: 
23% 

Participant #2 9 – Mostly complete, 

relevant sentences; 

occasional hesitations and/or 

paraphasias; some word-

finding difficulty; near 

normal, but still perceptibly 

slightly aphasic. 

Articulatory Agility: 5/7 

Phrase Length: 7/7 

Grammatical Form: 5/7 

Melodic Line (Prosody): 6/7  

Paraphasias: 6/7 

Word Finding: 6/7 

Sentence Repetition: 7/7 

Auditory Comprehension: 7/7 

Voice 

-Volume: Normal 

-Voice: Normal 

-Rate: Normal 

Total Number of Concepts: 16 

Number of Literal Concepts: 
11 

Number of Interpretative 

Concepts: 5 

Percent Interpretive Concepts: 
31% 

 

Participant #3 7 – Phonemic jargon with 

semblance to English syntax 

and rhythm, with varied 

phonemes and neologisms. 

May talk excessively; is 

fluent. 

Articulatory Agility: 4/7  

Phrase Length: 7/7 

Grammatical Form: 4/7 

Melodic Line (Prosody): 3/7 

Paraphasia: 2/7 

Word Finding: 3/7 

Sentence Repetition: 5/7 

Auditory Comprehension: 4/7 

Voice 

-Volume: Slightly hypophonic 

-Voice: Normal 

-Rate: Normal  

Total Number of Concepts: 10 

Number of Literal Concepts: 7 

Number of Interpretative 

Concepts: 3 

Percent Interpretive Concepts: 
30% 

 

Table 11:  Picture Description Scores and Ratings in both English & Spanish    

(WAB-R, Picnic Picture in English; BDAE-3 – Cookie Theft Picture in 

Spanish) 
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SUMMARY OF NEUROPSYCHOLOGICAL PROFILES 

Participant #1 

Participant 1 presented with deficits in the higher level cognitive processes of 

recall and reasoning on the SCATBI and had difficulty with orientation. The results from 

the WCST also revealed several deficits. The low number of trials to complete the first 

set may have been due to his unyielding perseveration on the category of color. Higher 

level problem solving and reasoning functions were also impaired.  The deficits became 

apparent as multiple perseverative errors were committed and only two full category sets 

out of six were completed during testing indicating poor cognitive flexibility. 

Furthermore, when notified of an error pattern, the participant was unable to change 

responses based on the observed patterns. Due to his inability to adjust his response after 

receiving corrections, calculation of a learning to learn score was not possible. An absent 

learning to learn score indicates impairments in the domains of abstract or deductive 

reasoning. Overall, participant 1 scored lower than the other two participants on the 

WCST.  

TOLDX scores revealed significant executive functioning deficits. A high total 

move score and low execution time suggested difficulty in the domains of attention, 

allocation, response inhibition, and working memory.  Executive functioning measures 

were significantly below average, aside from total initiation time. An average range for 

total initial time score suggests some inhibitory control before making or executing plans; 

however, impulsivity was observed on some problems. A low total move standard score, 
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presence of time violations, and rule violations suggests some degree of pre-frontal lobe 

damage to the brain (Culbertson, Zillmer, 2005). Participant 1 was the only participant in 

the study to commit a rule violation. The rule violation occurred early in the test, 

suggesting a failure to understand the instructions. No rule violations occurred after re-

explanation. His executive functioning deficits were severe. Overall, participant 1 scored 

lower than the other two participants on the TOLDX.  

The BNT scores for participant 1 revealed profound impairment in English (1st 

percentile) and average performance in Spanish (79th percentile). The discrepancy 

between scores may contradict the self-report of a balanced bilingual speaker. 

Confrontation naming test scores indicated Spanish dominance; however, some English 

BNT test items were not culturally appropriate. Participant 1 reported he had never seen 

many of the items on the English subtest.  

The TMT demonstrated significant impairments for execution of both Trail A and 

B. Slowed processing time occurred for both tasks, indicating difficulty with sequencing 

and planning. Difficulty or slowed completion of Trail B may indicate impairments in 

alternating attention. Overall, participant 1 performed the slowest on the TMT of all 

participants.  

 Participant 1 also performed at a level of impairment on the SCWT during both 

completion of color word sheets, which required naming the color of ink the “x’s were 

printed in, and naming the color of ink with interference of different color words. 
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Percentile ranks did not appear to change between color (control) and color-word 

(interference) sheet. Overall, participant 1 performed variably between languages on the  

color sheet; however, he performed better in English which was surprising as he appeared 

Spanish dominant. Impairments were due to decreased inhibition and below average 

processing speed; however, the participant was able to self-monitor each time he made an 

error, and made self-corrections.  

 The picnic picture description task from the WAB-R informally assessed 

conversational fluency, spontaneous word production, and inferencing abilities. The 

participant was asked to describe the picture in English. Although, there was no previous 

aphasia diagnosis, an aphasia rating scale (0-10) was used to rank speech and word 

finding abilities. Participant 1 received a score of 8 indicating circumlocution and 

moderate word-finding difficulties in the presence of fluent speech. Multiple 

interpretative concepts were omitted in the picture description.  

 The cookie theft picture description task from the BDAE-3 was presented to 

assess articulatory agility, phrase length, grammatical form, prosody, paraphasias, word-

finding abilities, sentence repetition, auditory comprehension, and characteristics of 

voice. This section of the study required descriptions of the picture in Spanish. Mild 

impairments were observed in grammatical form, the occasional use of paraphasias or 

word finding problems, and prosody. Participant 1 was judged to have an abnormally fast 

rate of speech.  
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 The Myers’ Literal and Interpretive Scoring System (Myers, 1999) was used to 

augment results from the cookie theft picture description in Spanish. Only stating 23% of  

interpretive concepts may indicate a subtle linguistic deficit and/or deficits in inferencing  

since, on average, normal subjects identify 49% of interpretive concepts.  

 In summary, participant 1 demonstrated severe deficits in the cognitive domains 

of executive functioning, response inhibition, attention, recall, and higher level reasoning. 

Subtle linguistic errors were detected. Though conversationally fluent in both English and 

Spanish, the results of testing and informal judgment revealed Spanish dominance. Based 

on SCATBI results (Table 5) the participant’s perception of objects and basic 

organization during simple tasks was within functional limits.  

Participant #2 

Participant 2 demonstrated borderline deficits on the SCATBI in the domains of 

perception and recall. High performance levels for orientation, organization, and 

reasoning were recorded, as well as higher scores than for participant 1 or 3 on the 

SCATBI.  

Participant 2 performed in the average range on the WCST and presented with 

impulsive behavior throughout the first half of the test. Impulsive behavior was the 

reason why many trials were required to complete the first set and why she was unable to 

maintain set in the first half of the test.  After ineffectively trying to predict when a set 

change would occur, she realized this was not an effective strategy. The superior 

performance on the second half of the test suggested that high level reasoning was within 



 30 

functional limits, as long as impulsive tendencies were controlled. Despite poor 

performance on the first half of the test, participant 2 also performed at a higher level 

than both participant 1 or 3 on the WCST.  

TOLDX scores revealed mild executive functioning deficits in time management 

effectiveness while problem solving. Although the total move score and total correct 

score were within functional limits, extra time was required to solve the problems. A 

single time violation was committed that may be indicative of pre-frontal damage to the 

brain, which the participant reported was present (Culbertson & Zillmer, 2005). 

Participant 2 had comparable performance to participant 3, and performed more 

accurately than participant 1. (See Table 7) 

Results from the BNT corroborated the self-report of English dominance. The 

participant scored in the 7th percentile on the Spanish BNT and in the above average 

range, 87th percentile, on the English BNT which confirms English dominance. The other 

two participants performed below the 1st percentile on the English BNT. Participant 2 had 

the most proficient English skills out of the subjects. (See Table 8) 

Participant 2 presented with a slowed completion time on Trail A of the TMT, 

which is indicative of an impairment in sustained attention. Cueing was required to 

redirect attention back to the task after an attempt to make unrelated conversation with 

the tester during Trail A.  After cueing to stay on task during Trail A, performance for 

Trail B was within functional limits, indicating alternating attention capability.  
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On the SCWT, above average processing speeds for English and below average 

processing speeds for Spanish were recorded. Higher scores on the English portion 

corroborate English dominance. However, impulsive behavior during the test resulted in 

a high number of errors indicative of impairment in inhibition.  

Following a description of a picnic picture from the WAB-R, responses were 

recorded on an aphasia rating scale. Although aphasia was not identified, an aphasia 

rating scale (0-10) was used to rank speech and word finding abilities. A score of 9 was 

assigned, meaning mostly relevant sentences with occasional hesitations and paraphasias. 

Excessive speech was noted and irrelevant details were provided about the picture during 

descriptions, such as perseverating on the types of clothing people were wearing.  

 The cookie theft picture description task from the BDAE also was presented to 

assess articulatory agility, phrase length, grammatical form, prosody, paraphasias, word-

finding abilities, sentence repetition, auditory comprehension, and characteristics of 

voice. The description of the picture was in Spanish. Mild difficulties with articulatory 

agility, grammatical form, prosody, and word finding were discovered. Multiple 

abandoned utterances were produced that were interrupted by competing or new 

thoughts.  Voice quality and speech rate was within functional limits.  

 The Myers’ Literal and Interpretive Scoring System (Myers, 1999) was used to 

augment results from the cookie theft picture description in Spanish. Successful inference 

of 31% of interpretive concepts may be indicative of subtle linguistic deficits and deficits 

with inferencing. Perseverative thinking was demonstrated along with omitting some 
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main ideas in the picture.  On average, normal participants without brain trauma have 

found to identify 49% of interpretive concepts.  

In summary, the cognitive function recorded in the data is borderline normal; 

however, participant 2 has a tendency to respond or think about problems in an impulsive 

manner. Specifically, the WCST results revealed impulsivity throughout the first half of 

the test. Deficits in attention were present, but following minimal cues from researchers, 

focus on relevant tasks was reestablished. Mild linguistic deficits in the domain of 

language organization were present due to the production of multiple abandoned 

utterances, some semantic paraphasias, perseveration on irrelevant details, and excessive 

speech during picture description tasks. Although no medical records were available, 

participant 2 has a profile that is consistent with the communication difficulty of mild 

right-hemisphere disorder.   

Participant #3 

Participant 3 had moderate to severe deficits on all subtests of the SCATBI. 

Deficits were too severe to fully complete the recall or reasoning subtests. Inability to 

complete the higher level subtests could be attributable to language deficits.   

A performance in the low average range on the WCST was recorded and revealed 

evidence of poor cognitive flexibility based on perseverative responses to several 

questions. Although a high number of trials was required to complete the first category 

set, all six category sets were completed.   
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TOLDX scores revealed mild executive functioning deficits in time management 

effectiveness while problem solving. Although his total move score and total correct 

score was above average, extra time was required to initiate plans. Though initiation time 

is often indicative of inhibitory control, over-use of inhibitory control may be indicative 

of processing impairment. The higher than normal standard score for total initiation time 

suggests the use of a constrained and cautious approach to problem solving. Thus, 

participant 3 may not be confident in his problem solving abilities. Extra time was 

necessary to complete reasoning and problem solving tasks, but were completed with 

accuracy. High total initiation time may also be indicative of a slowed cognitive process. 

Higher than normal total initiation time caused low standard scores relative to the total 

time score. Participant 3 did not commit any time or rule violations on any problems 

indicative of frontal lobe damage.  

The BNT scores were in the significantly impaired range for both English and 

Spanish, 6th and 13th percentiles, respectively. Overall, participant 3 has poor language 

abilities and demonstrates impairment in confrontation naming in both languages. On the 

BNT, twice as many objects were named in Spanish compared to English. Scoring below 

functional limits for naming in both languages indicates communicative difficulties 

across languages. Participant 1 and 2 performed within functional limits for at least one 

of their languages. (See Table 8) 

A score within functional limits was obtained for Trail A, which measures 

sustained attention and basic sequencing. As the cognitive load increased with an 
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alternating attention task, completion time largely increased. Increased time on 

completion of Trail B indicated a mild impairment in alternating and divided attention 

directly related to executive functioning.  

Slow processing speeds were observed on the SCWT, which indicates processing 

impairment. Error rates were variable; no consistent pattern was observed. Overall, 

performance was variable which may be related to anomia. The scores may also indicate 

moderate to severe impairment in inhibition of competing words. Naming and inhibition 

abilities were greater in Spanish than in English.  

Following completion of a picture description of a picnic from the WAB, a score 

on the aphasia rating scale (0-10) was assigned. A score of 7 means participant 3 used 

phonemic jargon with semblance to English syntax and rhythm. Speech and language 

also included varied phonemes and neologisms. Target words were often connected to 

recognizable pronouns or prepositions. The participant produced fluent speech that was 

often empty of a clear message consistent with moderate transcortical sensory aphasia.  

The cookie theft picture description task from the BDAE was presented to assess 

articulatory agility, phrase length, grammatical form, prosody, paraphasias, word-finding 

abilities, sentence repetition, auditory comprehension, and characteristics of voice. The 

description of the picture was given in Spanish. Phrase lengths were within functional 

limits; however, many of the words in the phrases were empty of meaning or were jargon 

like. Mild impairment was present with sentence revisions and repetitions. Moderate 



 35 

impairment was observed in grammatical form, prosody, and word finding abilities. 

Paraphasias were frequent. The participant’s voice quality was mildly hypophonic.  

 The Myers’ Literal and Interpretive Scoring System (Myers, 1999) was used to 

augment results from the cookie theft picture description in Spanish. Successful inference 

of 31% of interpretive concepts may be indicative of subtle linguistic deficits and deficits 

with inferencing. Semantic paraphasias were present. On average, normal participants 

have been found to identify 49% of interpretive concepts. 

 In summary, participant 3 presented with moderate to severe linguistic deficits 

consistent with aphasia. Tests of executive functioning that were non-linguistic or 

involved minimal linguistic processing resulted in mild impairments. Extra time was 

required for accurate problem solving based on results from the TOLDX. Language 

deficits hindered effective communication. Poor comprehension was also present. 

Cognitive communication deficits were mild; however, any cognitive tasks with high 

linguistic demand such as the reasoning subtest on the SCATBI and the SCWT, resulted 

in low or severe impairment scores. Performance on tests revealed participant 3 is 

Spanish dominant.  
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Chapter 3: Experimental Tasks and Procedures  

A key part of the present study required participants to have conversations with 

confederates and conversational partners in three different language contexts: 

monolingual English, monolingual Spanish, and bilingual – where both English and 

Spanish could be used freely. Intrusion from a second language during monolingual 

speaking contexts provides evidence of reduced cognitive control. 

In order to provide an optimal context to test language inhibition and cognitive 

control, the participants needed to believe their conversational partners did not 

understand a second language in the monolingual contexts. Furthermore, if the 

participants believed their confederate partner understood only one language, a switch to 

a second language is an example of Unconventional Code-Switching (UCS) that is not 

pragmatic because the monolingual partner will not understand the participant. 

Monolingual confederates were instructed to make comments such as “What?”, or “I 

don’t understand.” when UCS was used. Monolinguals were also instructed to make 

facial expressions of confusion when UCS occurred.  

Detailed instructions were given to the participant and confederate partners before 

each conversational exchange. Instructions were provided in English for the monolingual 

English context and bilingual context while the monolingual Spanish context instructions 

were in Spanish. The researcher left the room following the instructions to maintain the 

environment as monolingual and free of distraction.  The researcher was the bilingual 

conversational partner with two of the participants. The researcher also served as the 
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monolingual Spanish confederate while speaking with participant 3. Thus, the researcher 

did not speak any English to the participant until after the task was completed to ensure 

the research design remained intact. The researcher and author of this paper had native-

like proficiency in English and advanced proficiency in Spanish. The researcher was 

exposed to Spanish on a daily basis for 30% of her lifespan, starting at the age of six. The 

researcher returned to the room after sufficient utterances were collected from each 

participant; however, the monolingual Spanish context for participant 2 was interrupted 

prematurely due to scheduling conflicts. Each confederate was introduced separately to 

the participant before the conversation began. The same confederates were not used for 

each participant.  However, each confederate was trained. The monolingual context 

training included explanation of the paramount importance of creating a monolingual 

context, instructions to only speak one language, instructions to act confused if UCS 

occurred, and examples of how to behave in certain scenarios. The bilingual confederates 

were provided with instructions and were asked to make sure they switched matrix 

languages. Two judges reviewed the recorded conversations and confirmed that 

monolingual confederates remained in one language as instructed. Overall, bilingual 

confederates intentionally code-switched frequently to observe if the participants would 

follow their matrix language patterns.  

First, a monolingual English confederate spoke to each participant about hobbies. 

Next, a bilingual confederate that pretended to be a monolingual Spanish confederate, 

spoke to each participant about the topic of careers. Finally, a Spanish-English bilingual 



 38 

confederate with at least 30% exposure to each language spoke to each participant about 

the topic of family.  

The first 85 utterances/conversational turns were transcribed from each language 

context for all three participants, except for participant 2 in the Spanish context which 

was 68 utterances due to a confederate scheduling conflict. Transcription judges listened 

for a distinct pause in the conversation to mark the end of an utterance/conversational 

turn. All utterances were marked consistently in the described manner. Specifically, some 

utterances were one communicative unit and some were several utterances depending on 

the natural pauses in the conversation. Overall, 765 total participant 

utterances/conversational turns were transcribed. 85 utterances for three conversational 

contexts per participant; however, only 68 utterances for participant 2 for the 

monolingual Spanish context. Researchers initially aimed for 765 utterances, but 

collected 748 utterances. Each discourse sample was analyzed in regards to CS patterns 

and served as language discourse samples. The analysis of bilingualism, use of individual 

languages in separate contexts, UCS, and executive functioning abilities provided insight 

to participant language complexity or fluency.  

The Matrix Language Frame (MLF) model (Myers-Scotton, 1992), a 

comprehensive coding system for code switching, was used to label when and what type 

of code-switch occurred. Four major categories from the MLF model were drawn to 

classify types of CS: matrix language (ML) islands, ML shifts, embedded languages (EL) 

islands, and ML 1 EL constituents (Myers-Scotton, 1992). Two other categories from the 



 39 

MLF model were used to mark borrowed forms and revisions. Borrowed forms are not 

considered code-switches. CS must be distinguished from borrowed forms. CS often 

occurs during a single-word/word-loan. Although this may appear as a switch, aspects of 

different languages, including lexemes, may be borrowed (Boeschoten, 1998). Revisions 

may or may not be code-switches. Counting revisions can be used to assess language 

organization abilities. (See Table 12 for definitions of constituents and examples). 

Constituent Definition Examples 

ML Islands Well-formed constituents consisting 

entirely of ML morphemes exhibiting 

syntactic structures. 

“You know - you know how much 

money you’re gonna get every 

time you get paid, you know.” 

ML Shift Switch in the ML in consecutive 

utterances or clausal structures.  

No todavía no - no puedo hablar 

bien todavía, pero, I’m doing 

better than what I used to. 

EL Islands Well-formed language components 

consisting of at least two embedded 

language morphemes demonstrating 

syntactic structure which have been 

inserted into the matrix language.  

Oh, they good. I used to have one 

up there in front. Y dio lots of 

cactus.  

ML 1 + EL  A single embedded language lexeme 

(not a borrowed form) added into the 

syntactic frame of any number of ML 

morphemes.  

Pero, I’m doing better than I used 

to.  

Borrowed 

Form  

A lexeme from one language inserted 

into the morpho-syntactic structure of a 

second language and judged by at least 

two bilingual raters to be extensively 

accepted by monolingual speakers of the 

language being discussed. Not 

considered a true code-switch.  

Examples of English lexemes 

borrowed into Spanish: french 

fries, mall, & nursing home 
Examples of Spanish lexemes 

borrowed into English: bueno & 

español  

Revisions  Lexical insertions that do not add 

meaning to an utterance including: false 

starts, abandoned utterances, or word-

finding problems which are not self-

resolved. Counted as a revision and 

code-switch if occurs with language 

switch. Counted as just revision if 

problem remains within one language.  

When did I- “¿A donde fui? 

(Where did I go?) 

(When becomes where in Spanish).  

Table 12: Definitions and Description of Matrix Language Frame Model Constituents; 

Adapted from Myers-Scotton (1993b) by Muñoz et al. (1999) 



 40 

 

The number of times participants code-switched in each language context was 

recorded. Any CS in monolingual contexts was classified as unconventional. The 

relationship between frequency of CS in monolingual speaking contexts and measures of 

executive functioning (total move score on the TOLDX) was studied.  Finally, the number 

of times participants had a match or mismatch to any matrix language shift confederates 

produced in the bilingual context was recorded. 
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Chapter 4: Results 

  Results included the frequency of code-switching, the number of revisions, and 

number of borrowed forms for both monolingual contexts (Table 13).  Participant match 

and mismatch of a confederate matrix language switch along with the number of other 

code-switches in the bilingual context is included in Table 14. The relationship between 

executive functioning scores and UCS in monolingual contexts was investigated. 

Descriptive summaries of performance during each language context are provided for 

each participant. Specific discourse and code-switching examples are provided for each 

participant (Table 15 – 20). Translations of Spanish words and utterances are included in 

parenthesis. X means unintelligible word and XX means unintelligible phrase.  
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 # of Code-

Switches 

# of Revisions # of Borrowed 

Forms 

                     Participant 1 

Monolingual English 5 1 0 

Monolingual Spanish 0 2 1 

                    Participant 2 

Monolingual English 0 17  0 

Monolingual Spanish* 16 5 0 

                  Participant 3 

Monolingual English 0 5  0 

Monolingual Spanish 10 2 2 

*All language contexts consisted of 85 utterances/conversational turns except for the monolingual Spanish   

context for participant 2 which was 68 utterances. 

Table 13:  Code-Switching Data and Patterns in Monolingual Contexts 
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Match of new 

matrix language 

(Number of code-

switches when 

participant follows 

confederate 

matrix language 

change) 

Mismatch of new 

matrix language 

(number of code-

switches when 

participant does 

NOT follow 

confederate matrix 

language change) 

Number of code-

switches (does NOT 

include confederate 

mismatch following 

confederate language 

change)   

Participant 1 

Bilingual 

Context 

4 3 13 

Participant 2 

Bilingual 

Context 

7 7 11 

Participant 3  

Bilingual 

Context 

11 13 0 

Note: All bilingual contexts consisted of 85 utterances/conversational turns.  

Table 14:   Code-Switching Data and Patterns in Bilingual Contexts 

 

PARTICIPANT #1 

During the monolingual context, participant 1 used code-switching in his non-

dominant language, English. No CS occurred in the monolingual Spanish context, his 

dominant language. UCS, or CS in the monolingual contexts, only occurred in the 

monolingual English context. CS occurred in 6% of utterances during the English 

context; 80% of his CS in the monolingual English contexts were translated into English 
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or Spanish at some point within the utterance. Table 13 shows participant 1 had minimal 

revisions within the two monolingual contexts, one to two within 85 utterances which 

was judged as within functional limits. The one borrowed form used in the monolingual 

Spanish context was “nursing home.” Two bilingual judges reported that a monolingual 

Spanish speaker might borrow this English term. Nursing home was a common lexicon 

item for participant 1; his mother worked at a nursing facility. All code-switches that 

occurred were within the utterance and no utterances consisted entirely of the embedded 

language.  

Participant 1 had a profoundly impaired total move score (<1st percentile), and a 

standard score of 62 from the TOLDX. His profoundly impaired executive functioning 

score may be inversely related to the relatively high number of UCS in his non-dominant 

language. 

 

“My brothers they said we were gonna go to a - to a dance. To a baile (dance), you know?” 

(ML+EL in Monolingual English context) 

“You can say realidad (real).” (ML + El in Monolingual English context) 
(See Table 12 for detailed descriptions of each of the above code-switching classifications). No examples 

provided for monolingual Spanish context as no code-switching occurred.  

Table 15:  Participant 1 Examples of Language Use and Code-Switching in 

Monolingual English Context 

 

Participant 1 code-switched more frequently during the monolingual context than 

during the bilingual context (See Table 13 and 14 for further comparison). When the 

confederate switched the matrix language, a form of CS, participant 1 matched the 
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confederate matrix language switch 4/7 times (57%). Thus, participant 1 mismatched the 

confederate matrix language switch 3/7 times (43%). CS, including mismatches of 

confederate new language occurred 16 separate times out of 85 utterances (19%). 

Participant 1 often used matrix language plus embedded lexeme structures (ML+EL) and 

matrix language shifts (ML Shifts) in his CS patterns. ML + EL CS patterns were both 

used during the monolingual and bilingual contexts.  

 

“He handled it. Entonces (next), after than he empezar (start) X. And then, total cómo 

(like) five matches.” (3 instances of ML+EL occurred within this conversational turn) 

“So, empezar que XXX he’s like this es muy difícil. En la lucha libre XX.”(So, start 

like XXX he’s like this is very difficult in wrestling.) (“So” is a ML + EL & “he’s like 

this” is an EL island) 

“Pero, fue como una cuatro, una a a memory uh, of that match.” (But, went like a 

four, a a a memory, uh, of that match.) (ML Shift) 
(See Table 12 for detailed descriptions of each of the above code-switching classifications). 

Table 16:  Participant 1 Examples of Language Use and Code-Switching in Bilingual 

Context 

PARTICIPANT #2 

In the monolingual context participant 2 used code-switched in 24% of the 

utterances of her non-dominant language, Spanish. She did not code-switch with the use 

of her dominant language, English. Thus, UCS only occurred in the monolingual Spanish 

context. Table 13 shows participant 2 made frequent revisions in both monolingual 

contexts. More revisions were made in the dominant language as compared to her non-

dominant language (20% and 7% respectively). Frequent revisions and subtly 

disorganized speech may be a symptom of right-hemisphere disorder (Myers, 1999). No 
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borrowed forms were used in either monolingual context. Seven out of sixteen code-

switches, or 44% of code-switches were accompanied by statements asking how to say 

certain words or stating she did not know the specific vocabulary needed in Spanish. No 

attempts to circumlocute vocabulary were observed. EL islands within ML islands and 

ML + EL utterances were the most common forms of CS. Results from the LUS and the 

BNT also corroborate a large performance mismatch between English and Spanish, 

which may further explain the monolingual context results.  

Participant 2 had a slightly above average total move score, (69th Percentile, 

standard score of 110), a measure of executive functioning from the TOLDX. However, 

she required extra time to organize and execute patterns with accuracy. Although 

executive functioning appeared to approach a normal level or only reflected mild 

impairment, frequent UCS occurred in the monolingual Spanish context (24% of 

conversational turns), her non-dominant language. A possible direct relationship could be 

present, as mild impairments in executive functioning due to slower processing time 

could cause poor inhibition or extra language interference while conversing in the non-

dominant language. However, 24% of UCS may also be related to English dominance. 

Low knowledge of advanced vocabulary words in Spanish, could explain why the 

participant code-switched unconventionally in approximately one-fourth of the 

utterances. Severely reduced executive functioning scores would be expected for 

participants who used CS in one-fourth of their utterances in a strictly monolingual 

context.    
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Participant 2: “Terapias fisi- physical therapy, terapia, enfermeros y médicos y todo.” 

(Therapies phy- physical therapy, therapy, nurses and doctors and everything.)  (EL 

island) 

Participant 2: “Y consigué mi a d-d-d- mi tú lo dijiste que- ¿cómo se dice?” (And I get 

my a d-d-d- (possibly was going to say degree) my, what did you call it, how do you 

say?) (ML island) 

Confederate: El bachillerato. (The bachelors.)  

Participant 2: “Era bachelors.” (It was bachelors.) (ML + EL) 

Participant 2: “Traducir speech therapy.  ¿Quiere tener una clínica?” (Translate 

speech therapy, do you want a clinic?) (EL island) 

Confederate: ¿Eh, terapia del habla? (Uh, speech therapy?) 

Participant 2: “¿Si, o oídos?” (Yes, or sounds?)  (ML island) 
(See Table 12 for detailed descriptions of each of the above code-switching classifications). No examples 

provided for monolingual English context as no code-switching occurred.  

Table 17:  Participant 2 Examples of Language Use and Code-Switching in 

Monolingual Spanish Context 

 

During the bilingual context, participant 2 code-switched less than in the 

monolingual Spanish context. When the confederate switched the matrix language, a 

form of code-switching, participant 2 matched the confederate matrix language switch 

7/14 times (50%). Conversely, participant 2 mismatched the confederate matrix language 

switch 7/14 times (50%). CS including mismatches of confederate matrix language shifts 

occurred on 18/85 utterances (21%). Participant 2 predominantly used matrix language 

and embedded language islands during the bilingual context. She produced two ML + EL 

utterances; however, it was only used as a translation. Several ML shifts also occurred.   
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Y pero soy, I am an American. (And but I am, I am an American.) (ML shift) 

Mamilia, mamilia. Anyway, I don’t.  (Mammalia, mammalia. Anyway, I don’t.) (ML 

Shift) 

De breast cancer. (Of breast cancer.) (ML + EL) 

Pecho is chest. (Pecho is the Spanish word for chest.) (ML + EL) 
(See Table 12 for detailed descriptions of each of the above code-switching classifications).  

Table 18:  Participant 2 Examples of Language Use and Code-Switching in Bilingual 

Context 

 

PARTICIPANT #3 

 Participant 3 did not use CS during monolingual use of the non-dominant 

language, English. Surprisingly, he code-switched somewhat frequently, 12% of the time, 

with the use of his dominant language, Spanish. UCS only occurred in the dominant 

language. Participant 3 had revisions with use of his non-dominant language (6%); only 

two revisions occurred with use of the dominant language. Participant 3 used two 

borrowed forms during the monolingual Spanish context: “mall” and “mold”. Three 

bilingual speakers proficient in both languages agreed they have heard monolingual 

Spanish speakers use these borrowed English words during monolingual Spanish 

discourse. Although there is a direct translation for mold in Spanish, “moho”, participant 

3 was a contract worker who used the word “mold” as a borrowed English form in 

Spanish discourse. The three bilingual judges agreed the word “moho” is not used 

frequently by Spanish speakers. Frequent anomia and paraphasias were also observed 

during the conversational discourse analysis.  The picture description task scores in Table 

11 were an accurate descriptor and quantifier of the anomia and paraphasias used in both 
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English and Spanish. No further analyses related to the aphasic symptoms were 

completed. Participant 3 used some entire conversational turns as embedded language 

islands. Specifically, he used full English utterances in a monolingual Spanish context. 

Some of his CS did not demonstrate syntactic integrity and is indicative of 

phonemic/semantic jargon due to his aphasia. Most types of code-switching were 

observed in the monolingual Spanish context.  

Executive functioning with severe processing time delay may have affected his 

ability to control language interference at a conversational pace. Participant 3 had a total 

move score of 124, which placed him at the 97th percentile for executive functioning on 

the ToLDX. His high executive functioning score was misleading because executive 

functioning ability in relation to time was at the 7th percentile. Unexpectedly, participant 

3 had appropriate language inhibition during use of the non-dominant language. His mild 

executive functioning deficits do not appear to have a direct relationship with the high 

number of code-switches in the dominant language, as code-switches were expected in 

the non-dominant language. 
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Una, una, tienda, something, para quitarlas, para hacerlo ese es el trabajo. (A, a, store, 

something, to remove them, to do that is work.) (ML + EL) 

And, ah, they go sl-van alpacito. ¿Mi entiendes por eso? ( And, ah, they go sl-van 

alpacito. You understand why?) (ML Shift) 

I know, I know. Hold on. (EL island in monolingual Spanish context) 

Yo quiero eh, como antes siempre yo a de cuento es, es heavy you, to más es, um. (I 

want to uh, like before I always gave help, is heavy you, to more, is, um.)  (EL island 

& Revision) 
(See Table 12 for detailed description of each of the above code-switching classifications). No examples 

provided for monolingual English context as no code-switching occurred.  

Table 19:  Participant 3 Examples of Language Use and Code-Switching in Spanish 

Monolingual Context 

 

During the bilingual context, participant 3 used CS more than in the monolingual 

context due to a high number of confederate language switch mismatches. When the 

confederate switched the matrix language, participant 3 matched the confederate matrix 

language 11/24 times (45%). Conversely, participant 3 mismatched the confederate 

matrix language switch 13/24 times (55%) of the time. CS, including mismatches of the 

confederate matrix language shifts, occurred on 13/85 utterances (15%) The matrix 

language mismatches were the only code-switches that occurred. The high number of 

code-switches were attributed to mismatch of the matrix language (Table 14). Participant 

3 did not code-switch within utterances/conversational turns during the bilingual context; 

however, he frequently changed the matrix language. Conversely, he frequently switched 

within utterances during the monolingual Spanish context. 
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Participant 3: XXX Viendo ese pensaba que me estaba regañado. (Seeing that, I 

thought I was scolded.) (ML island) 

Confederate: Uh huh, she loves you so much, right? 

Participant 3: Entonces, XXX. (And then, XXX.) (ML island) 

Confederate: I think you’re his favorite.  

Participant 3: Y luego vino mi esposa me regañaron. (And then my wife came and 

scolded me.) (ML island) 

Confederate: Her favorite. 

Participant 3: Porque estaban regañado a ti y no quería X. Por eso no. (Because 

they were scolding you and did not want to X. That’s why not.) (ML island) 

Participant 3: Yeah. (ML island) 

Confederate: Entonces, la mejor este mañana. (Then, the morning is better.) 

Participant 3: That’s why I wanna stay here. (ML island) 

Confederate: Mejor, ¿verdad? No vale. (Good. I see. It’s not worth it.) 

Participant 3: Yeah. (EL island) 

Confederate: Yeah, we were driving on our way over here and it was raining, so it 

might be safer to just stay home, you know. Watch a movie, maybe?  

Participant 3: Yeah, I try to, but I don’t understand these so many cause I can’t X. 

(ML island) 
(See Table 12 for detailed descriptions of each of the above code-switching classifications).  

Table 20:  Participant 2 Examples of Language Use and Code-Switching in Bilingual 

Context. 
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Chapter 5: Discussion 

This study examined the frequency of code-switching in bilinguals with TBI during 

multiple language contexts, the use of unconventional code-switching, the relationship 

between unconventional code-switching and executive functioning scores, and the 

influence of the confederate language choice on the code-switching of participants with 

TBI during the bilingual context. Due to the different impairment profiles of each 

participant, discussion of results will be presented separately for each participant. 

PARTICIPANT #1 

Participant 1 used CS in the context of his non-dominant language, English. 

Frequent CS in the non-dominant language may suggest deficits in language inhibition or 

executive functioning. The hypothesis is supported since participant 1 had profound 

executive functioning deficits and moderate to severe working memory deficits. 

Interference and inhibition control are more difficult to execute while speaking a non-

dominant language because interference occurs from the dominant language. Less 

language inhibition would be needed, and less language interference would occur in the 

dominant language context making it easier to follow the constraints of the monolingual 

context. Overall, language deficits were mild. Apparently severe deficits in executive 

functioning/cognitive control made it difficult for the participant to reduce language 

interference during monolingual use of the dominant language. The discourse problems 

were due apparently to poor executive control and not to deep-seeded linguistic deficits 

(Ratiu, 2015). 
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Participant 1 used CS within utterances more than the other two participants 

during the bilingual context. He had the highest percentage of language matches to the 

confederate when the confederate changed matrix language. Matching the confederate 

language choice, even in a bilingual context, may indicate the participant is aware of 

what language is being spoken. Match of the confederate language choice in the bilingual 

context shows an appropriate pragmatic use of language and demonstrates the participant 

was aware of the communicative needs of the conversational partner. Participant 1 used 

spontaneous translation as a CS pattern during the bilingual context which has been 

argued as impairment at the pre-linguistic level (Perecman, 1984). This finding further 

supports the hypothesis of poor executive-functioning correlating with UCS.  However, 

some authors have documented the use of spontaneous translation in normal subjects 

(Bond & Hein, 1985).  

PARTICIPANT #2 

Participant 2 used CS in the context of her non-dominant language, Spanish. She 

had mild executive functioning deficits. Mild executive functioning impairments can 

result in UCS; however, her executive functioning impairments would likely be more 

impaired to correlate with CS in 24% of utterances in her non-dominant language. 

Persons who code-switch unconventionally in approximately one-fourth of 

conversational utterances would be expected to have poor language inhibition and severe 

executive functioning deficits. Furthermore, the large number of CS in the non-dominant 

language apparently was due to decreased Spanish proficiency and not severe executive 
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functioning impairment. Scores on the BNT and reports on the LUS suggested English 

dominance which could explain the frequent CS during the monolingual Spanish context. 

Code-switches to English during the monolingual Spanish context were accompanied by 

disclaimer statements such as, “No se cómo se dice Bachelor’s degree  (I don’t know 

how to say Bachelor’s degree).” Impulsive performance on the WCST also explains why 

she did not choose to circumlocute or choose a different Spanish word to communicate. 

No patience was exhibited in choosing the words in a specific language if she did not 

know certain vocabulary immediately. 

Participant 2 matched the confederate’s matrix language shifts 50% of the time 

which shows some appropriate pragmatic use of language and demonstrates that the 

participant was aware of the communicative needs of the conversational partner. Other 

CS, not including language mismatches occurred in 13% of utterances.   

PARTICIPANT #3 

Participant 3 code-switched in 12% of utterances with use of his dominant 

language, Spanish. No CS occurred with use of his non-dominant language, English. 

More revisions occurred in his non-dominant language due to the use of empty speech. 

Less revisions were made in the dominant language. Participant 3 demonstrated a severe 

impairment in the completion and processing time of executive functioning tasks despite 

good accuracy. The mild to moderate impairment in executive functioning may explain 

use of UCS; however, CS is expected to occur more often with use of the non-dominant 

language. The poor language inhibition with use of dominant language may be due to his 
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aphasia, and not due to executive functioning deficits. One hypothesis is that his language 

activation systems work differently due to a co-morbid communicative disorder of 

aphasia in addition to TBI. Less revisions were used while speaking Spanish in the 

monolingual context indicating less linguistic difficulty. Moderate to severe verbal 

expression and comprehension deficits were slightly worse in English. Perhaps the 

linguistic systems are under-activated with the use of his non-dominant language and less 

language interference occurred due to aphasia. Furthermore, a possible explanation is that 

once participant 3 expresses, builds, or comprehends more linguistic structures in his 

dominant language of Spanish, language processes are activated simultaneously. Since 

participant 3 demonstrates language impairment in his dominant language Spanish, poor 

language interference or inhibition control may occur. 

 Participant 3 matched the confederate’s matrix language changes 44% of the time. 

Participant 1 and 2 language matched the confederate’s matrix language changes at least 

50% of the time. Less than a 50% match suggests that the participant is not auditorily 

aware of the communicative needs of their conversational partner. Poor language tagging 

also may explain frequent mismatches of the matrix language. No other CS other than 

mismatch of confederate matrix language switches occurred.  
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Chapter 6: Conclusion 

The three participants code-switched multiple times in at least one of the 

monolingual speaking contexts, which was not permitted in the task instructions. 

Individuals with TBI used unexpected or UCS in monolingual contexts. The participants 

with TBI had executive functioning and or cognitive control deficits. Mild or subtle 

language impairment resulted in CS in the non-dominant language while severe language 

impairment resulted in CS during use of the dominant language. No clear correlation on 

measures of executive functioning and unexpected CS was found, except for participant 

1. Low executive functioning scores resulted in a high number of unconventional code-

switches with use of the non-dominant language. Thus, executive functioning and UCS 

were found to be inversely related for participant 1. Severe language impairment resulted 

in more language mismatches during the bilingual context.  

 Based on the data from three participants, no definitive conclusions are posed 

since participants were not matched for lesion site and language history, and no normal 

control group was used. The aim of the study was to describe three separate case histories 

and explain language use during different language contexts in relation to executive 

functioning and language inhibition.  

The clinical implications of treatment for bilinguals with TBI is currently not well 

understood. Clinicians are unsure if a monolingual or bilingual approach should be used 

in therapy. Penn et al. (2010) measured executive functioning abilities in bilingual 

speakers with aphasia and proposed and commented on treatment implications for 



 57 

bilinguals with neurological impairment. Specifically, Penn et al. (2010) suggested that 

executive functioning has a role to play in the selection of language/s of treatment. When 

executive functioning seemed well preserved, any compensatory and language shift 

strategies that patients had used pre-morbidly could be used post-stroke to facilitate more 

effective communicative interaction. Researchers argued that if executive functions are a 

strength of the client, a bilingual approach to therapy could enhance pragmatic 

competence, and offer opportunities for language flexibility. For bilingual persons with 

reasonably intact executive functioning following a neurological event, bilingual therapy 

may facilitate and enhance functional recovery; however, bilingual therapy in a 

monolingual environment will have limited utility. Bilingual therapy may not be easy to 

implement or appropriate for clients with limited executive functioning abilities.  

Bilingual speakers with significantly impaired executive functioning may benefit more 

from a monolingual approach (Penn, et al., 2010). Choice of monolingual or bilingual 

intervention depends on language contexts, social needs, and environmental situations. 

Personal needs and wishes should out weight all other factors for use of a bilingual or 

monolingual approach. 

 Past literature regarding choice of a monolingual or bilingual therapy approach 

may be applied to the results of the current study. Based on the Penn et al. (2010) 

findings, participant 1 may benefit from a monolingual therapy approach due to his 

severely impaired executive functioning skills. The language of choice for therapy should 

likely be Spanish as this is the dominant language. Use of a monolingual approach may 
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reduce executive functioning demand as opposed to a bilingual approach. A monolingual 

approach may not be functional depending on his choice of future work, friends, and 

social settings. Penn et al. (2010) also noted that bilingual speakers with neurological 

impairment have advantages on cognitive tasks such as response inhibition, interference 

control, working memory, internalization of speech, and reconstitution when compared to 

monolinguals A possible bilingual advantage should also be considered before selecting a 

monolingual approach.  

 Participant 2 and 3 may benefit from a bilingual therapy approach as their 

executive functioning deficits were only mildly impaired. However bilingual 

communication in monolingual contexts will have little functional utility.  

 Perhaps speech-language clinicians and society can attempt to provide supportive 

contexts that may assist bilingual persons with neurological impairment to compensate 

for executive and conversational deficits. For example, partner-focused therapies may be 

of functional support (Penn, et al., 2010).  
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Chapter 7: Limitations 

 A limitation of the study was Spanish-English bilingual speakers acting as 

monolingual Spanish speakers. Unless an individual believes someone is a monolingual 

speaker, there is high chance the participant will use their bilingual abilities. Culturally, 

monolingual English contexts are more common than bilingual contexts in the United 

States.  

Bilinguals with TBI benefit socially for speaking only one language, not using 

CS, during monolingual contexts. Benefits include comprehension across both 

conversation partners and less chance for communicative breakdown. Nonetheless, when 

a bilingual speaker uses words or phrases that are not understood by monolinguals, 

communicative breakdown or misunderstandings may occur. 

When bilingual speakers with TBI are allowed to speak in bilingual contexts; the 

increased language communicative options can be beneficial. Assessment of bilingual 

speakers with TBI in only one language, underestimates their abilities. Monolingual 

Spanish speakers are rare in the United States. Only 9% of Spanish speakers over the age 

of 5 in the United States are monolingual (Ryan, 2013). If participants know the 

confederate has formal education in the United States, the participant will likely assume 

the speaker is bilingual. 

 No official documentation to corroborate the medical history of participant 2 was 

obtained due to the TBI occurring over 30 years ago. Test results and an oral mechanism 

examination were used to qualify participant 2 for the study.  
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  The sample size was small.  A descriptive case-study approach was used to 

analyze the results.  
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Chapter 8: Future Research 

Future research should consider comparing the CS patterns and executive 

functioning profiles of bilingual individuals with TBI to non-brain injured bilinguals, 

monolingual individuals with TBI, and bilingual speakers with aphasia. Data already 

exists for some of these populations, which could be compared with the language 

transcripts of the current study. The discourse of bilinguals with TBI in bilingual contexts 

should be studied further. Any patterns of linguistic priming or therapeutic discourse such 

as spontaneous translation should be noted.  
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