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ABSTRACT 

THE IMPACT OF ENGLISH LANGUAGE PROFICIENCY ON 

NEUROPSYCHOLOGICAL TEST PERFORMANCE IN ETHNICALLY DIVERSE 

INDIVIDUALS 

By 

Travis Martin Shivley-Scott 

Master of Arts in Psychology, 

Clinical Psychology 

Several factors including acculturation, amount of education inside and outside the 

United States, age, and English fluency have been found to negatively impact 

performance on neuropsychological tests in ethnically diverse individuals. To our 

knowledge, none of these studies used a quantitative measure of English language 

proficiency in a multiethnic sample. The present study used a quantitative measure of 

English language proficiency to determine the best predictor of poor performance on 

neuropsychological tests. Participants were 59 individuals composed of the following 

ethnic groups: Hispanic, Middle Eastern and Asian/Pacific Islander. All participants were 

administered a neuropsychological battery containing both verbal (Controlled Oral Word 

Association Test (COWAT), Boston Naming Test (BNT), and the Stroop Test) and 

nonverbal (Wisconsin Card Sorting Test (WCST), Rey-Osterrieth Complex Figure Test 

(ROCF), Ruff Figural Fluency Test (RFFT), and the Color Trails Test (CTT)) subtests. 

Based on bivariate correlations, the following measures were included in the verbal 

composite: COWAT (FAS and animal naming), BNT, and Stroop Test part B, and the 

following measures were included in the nonverbal composite: WCST (total errors, 
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categories completed, and percentage of conceptual-level responses), CTT-1 and 2, and 

Stroop C. A standard hierarchical regression was conducted to determine whether either 

verbal or nonverbal composite variables were related to demographic (age and total years 

of education) and cultural variables (acculturation, amount of education obtained outside 

of the U.S., and English language proficiency). It was hypothesized that 1) level of 

acculturation and amount of education obtained outside of the United States would 

impact verbal and nonverbal neuropsychological test performance above and beyond 

demographic factors, and 2) English language proficiency would be a stronger predictor 

of verbal neuropsychological test performance than the other two cultural factors. The 

results mostly supported the hypotheses and demonstrate the importance of quantitatively 

assessing English language proficiency in neuropsychological testing with ethnically 

diverse individuals. 
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CHAPTER I 

INTRODUCTION 

Assessing neuropsychological performance in multiethnic individuals has been 

subject to numerous challenges. Most current neuropsychological measures were 

developed for English speaking individuals, and are often administered to multiethnic, 

multilingual groups who appear to be sufficiently fluent in English. However, according 

to U.S. Census data (Table 4, Language Use in the United States: 2007; U.S. Census, 

2010) nearly 20% (19.7%) of individuals in the United States speak a language other than 

English at home. Of these 62.3% are Spanish languages, 15.0% are Asian and Pacific 

Islander languages, and 2.4% are Middle Eastern languages (Arabic, Armenian, and 

Persian) (Table 3, Language Use in the United States: 2007; U.S. Census, 2010). 

Whereas 67.2% of individuals who speak a non-English European language at home 

rated their English speaking ability as “very well,” less of these Middle Eastern language 

speakers (55.1% Armenian, 61.7% Persian, 66.2% Arabic), 52.6% of these Spanish 

language speakers, and only 51.4% of Asian and Pacific Islander language speakers rated 

their English proficiency as “very well” (Table 3, Language Use in the United States: 

2007; U.S. Census, 2010). Because these multiethnic groups rated their English speaking 

ability as lower than the majority Anglo-European group who spoke a second language, 

considering English proficiency in neuropsychological testing might be especially 

important in these multiethnic groups. 

Cultural Factors Affecting Neuropsychological Test Performance 

 Cultural factors including acculturation, educational experience (e.g., quality of 

education), and English fluency have all been stated as possible reasons for ethnic 
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differences in neuropsychological testing (Mitrushina, Boone, Razani, & D’Elia, 2005). 

One of the first studies to examine the impact of cultural factors in neuropsychological 

testing was by Mercer in 1973. This study examined the impact of acculturation on ethnic 

differences in intelligence testing and found that Mexican-American and African-

American adults who were more acculturated, as evidenced by various sociocultural 

variables, performed better than individuals in these groups who were less acculturated 

(Mercer, 1973). More recent research found that, among Caucasian individuals, U.S. born 

English-speaking elders outperformed foreign-born English-speaking elders on verbal 

neuropsychological tasks involving verbal abstract reasoning, naming, and fluency 

(Touradji, Manly, Jacobs, & Stern, 2001). These researchers used the participants’ length 

of residence in the United States as a proxy for acculturation, and thus concluded that 

acculturation accounted for significant portion of the variability on these verbal tests. The 

impact of acculturation on neuropsychological performance also appears to affect 

monolingual English-speaking ethnic groups in the United States. In particular, Manly et 

al. (1998a) found that, after controlling for years of education in English-speaking 

African American elders, acculturation was related to neuropsychological test 

performance on measures of figure memory, verbal abstraction, category fluency, and 

visiospatial skill. As these measures assess both verbal and nonverbal capabilities, clearly 

acculturation appears to impact verbal and nonverbal neuropsychological domains in 

ethnically diverse individuals.  

Beyond acculturation, yet another cultural factor known to affect 

neuropsychological performance is the amount of education obtained inside and outside 

the United States. One study examined the impact of several cultural variables, including 
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the amount of education obtained outside of the United States, on the Wechsler 

Abbreviated Scale of Intelligence (WASI) (Razani, Murcia, Tabares, & Wong, 2006). 

This study found that the number of years participants were educated outside of the 

United States were related to verbal performance (i.e., VIQ and the Vocabulary and 

Similarities subtests) and nonverbal performance on the Block Design subtest of the 

WASI. In addition, these researchers state that the most significant finding of this study 

was that, for the Vocabulary subtest, years of education outside of the U.S. and 

acculturation accounted for significant proportions of the variance beyond age, total years 

of education, and reading skills.  

Yet another study composed of foreign-born individuals who spoke English as a 

second language assessed the impact of three cultural variables, language preference, 

U.S. experience, and U.S. education, on various measures of cognitive functioning 

(Harris, Tulsky, & Schultheis, 2003). These researchers calculated the U.S. education 

variable by dividing the number of years educated in the United States by the total 

number of years of education the participant obtained. The results of this study indicated 

that U.S. education and language preference were related to a significant proportion of 

the variance in several cognitive domains measured by the WAIS-III and WMS-III. In 

particular, for all indices and composites of the WAIS-III and the WMS-III with the 

exception of the Visual Memory composite, all three cultural variables accounted for a 

significant portion of the variance beyond traditional demographic variables (e.g., age 

and total years of education) with the language preference variable being the most 

predictive variable of performance. The findings of these two studies indicate that the 
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amount of education obtained inside and outside of the U.S. impact neuropsychological 

performance, but that the role of language might be even more predictive of performance.  

Regarding the impact of English fluency on neuropsychological testing, previous 

research has found differences in neuropsychological test performance between bilingual 

and monolingual English speakers with the latter group outperforming the former 

(Portocarrero, Burright, & Donovick, 2007). These researchers found that the non-native 

bilingual speaker group, which included Asian, Caucasian, Hispanic, and Black Haitian 

participants, performed significantly worse than the predominantly Caucasian 

monolingual group on part of a verbal neuropsychological measure, the Controlled Word 

Association Test (COWAT) animal naming section.  

Gasquoine, Croyle, Cavazos-Gonzalez, and Sandoval (2007) also found that 

bilingualism affects neuropsychological test performance. These researchers administered 

a battery of neuropsychological tests in English and Spanish to participants who were 

Spanish-dominant bilingual, balanced bilingual, and English-dominant bilingual. They 

found that whereas there was no difference in performance between the Spanish and 

English administration of the tests in the balanced bilingual group, both the Spanish 

dominant and English dominant bilingual groups performed significantly worse on verbal 

but not nonverbal subtests administered in the non-dominant language.  

Similar to Gasquoine et al. (2007), Harris, Cullum, and Puente (1995) found that 

bilingualism impacts verbal neuropsychological test performance. This study assessed 

verbal learning and memory in balanced and non-balanced bilingual Hispanic individuals 

and monolingual non-Hispanic Caucasian individuals. These researchers found that the 

Spanish dominant group tested in English recalled fewer words than both the balanced 
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bilingual group and the monolingual Caucasian group. However, the balanced bilingual 

and monolingual participants tested in English performed similarly on all three indices of 

verbal learning and memory.  

The findings from these studies indicate that verbal neuropsychological test 

performance is clearly influenced by language fluency, and that these verbal measures 

may be more greatly impacted by language fluency than nonverbal neuropsychological 

tests. Whereas Portocarrero et al. (2007) only used self-report measures of English 

fluency, Gasquoine et al. (2007) used self-report measures along with the English Form 

A and the Spanish version of the Woodcock-Muñoz Language Survey-Revised to 

estimate English fluency. Although Harris et al. (1995) used the Oral Language subtests 

of the English and Spanish versions of the Woodcock Language Proficiency Battery to 

measure oral language proficiency, to this researcher’s knowledge, no study has 

quantitatively assessed the impact of general English language proficiency on 

neuropsychological performance in ethnically diverse individuals including, but in 

addition to, Hispanics.  

English Proficiency 

 In determining relative standards for language ability, the US Department of 

State defines language fluency as part of the broader concept of language proficiency (US 

Dept. of State, 2012). In particular, the ability to use a language fluently corresponds to 

“full professional proficiency” of the language. Although English fluency and proficiency 

are commonly used interchangeably, an overall assessment of English proficiency would 

likely best represent overall language ability.  
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The Woodcock Language Proficiency Battery-Revised (WLPB-R) “provides an 

overall measure of English language competence” (Woodcock, 1991, p. 1). Unlike the 

Woodcock-Muñoz Language Survey-Revised, which was designed primarily to aid in the 

assessment of English-Spanish bilingual individuals (Woodcock, Muñoz -Sandoval, 

Ruef, & Alvarado, 2005), the WLPB-R was designed with the goal to measure general 

English language proficiency. Furthermore, the WLPB-R contains a multiethnic 

normative sample that is representative of the current ethnic diversity in the United 

States. The WLPB-R battery measures language proficiency skills of oral language, 

reading, and written language. In particular, the Passage Comprehension subtest 

incorporates many aspects of language competence in assessing the individual’s ability to 

utilize a variety of comprehension and vocabulary skills (Woodcock, 1991). Although 

this subtest has not previously been used as a proxy for English proficiency, it has among 

the highest reliability and is one of the most highly correlated subtests with broad English 

ability in the WLPB-R battery.  

Rational for Selecting Tests for the Current Study 

The present study was concerned with examining how English proficiency 

impacts neuropsychological test performance. Further, the study examined the 

relationship between other cultural variables, such as acculturation and education 

obtained outside of the U.S., and performance on these cognitive tests. Woodcock (1991) 

explained that his WLPB-R measure assesses English language competence and can be 

used in a variety of ethnic groups. Moreover, the Passage Comprehension subtest utilizes 

a variety of skills representative of language proficiency. We selected the remaining 

neuropsychological tests because these measures were expected to have distinct verbal or 
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nonverbal components. Regarding the neuropsychological measures expected to have a 

verbal component, past studies have shown that monolingual English speakers 

outperformed bilingual English speakers on the COWAT (Gasquoine et al., 2007). Thus, 

this measure is important to use in ethnic participants who have differing language 

proficiencies. The Boston Naming Test (BNT) is an important and commonly used 

measure of verbal comprehension as this test has been found to be sensitive to differences 

in acculturation (Manly et al. 1998b) and ethnicity (Lichtenberg, Ross, & Christensen, 

1994). Although the Stroop Test is often considered a measure of executive functioning, 

it also assesses processing speed and utilizes basic verbal skills (naming one of three 

colors), and as such it is important to include in the verbal domain.  

For expected nonverbal neuropsychological measures, the Wisconsin Card 

Sorting Test (WCST) and the Rey-Osterrieth Complex Figure Test (ROCF) were 

examined in research using diverse ethnic groups varying in language proficiency 

(Gasquoine et al., 2007; Boone, Victor, Wen, Razani, & Pontόn, 2007). The Ruff Figural 

Fluency Test (RFFT) and the Color Trails Test (CTT) are neuropsychological measures 

specifically designed to have little verbal mediation.  

The WLPB-R Passage Comprehension subtest was used as a quantitative measure 

of English language proficiency. The outcome scores of this subtest were used as a 

continuous measure of level of English proficiency. 

Purpose of the Present Study 

The purpose of this study was to determine to what degree cultural factors impact 

verbal and nonverbal neuropsychological tests in Asian and Pacific Islander, Middle 

Eastern, and Hispanic participants. The cultural factors included in this study were: level 
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of acculturation, the actual years of education obtained outside of the U.S., and English 

proficiency. Acculturation and the amount of education obtained outside of the United 

States are two cultural variables found to impact both nonverbal and verbal 

neuropsychological tests.  

Previous studies have demonstrated that ethnically diverse bilingual participants 

performed more poorly on a verbal neuropsychological test than monolingual English 

speakers (Portocarrero et al., 2007). Furthermore, research has shown that Spanish-

dominant and English-dominant bilinguals performed significantly worse on verbal, as 

opposed to nonverbal, neuropsychological tests administered in the non-dominant 

language compared to performance on these tests in the dominant language (Gasquoine et 

al., 2007). As verbal neuropsychological tests, including the three used in the present 

study, have a clear lingual component, more than acculturation and amount of education 

obtained outside of the United States, English language proficiency will likely impact 

verbal neuropsychological test performance.  

It is well known that certain demographic factors, such as age and education, 

affect neuropsychological test performance. In particular, previous research has found 

that age and years of education impact verbal neuropsychological tests including the BNT 

(Neils et al., 1995), the animal naming section of the COWAT (Kempler, Teng, Dick, 

Taussig, & Davis, 1998), and the Stroop Test (Van der Elst, Van Boxtel, Van Breukelen, 

& Jolles, 2006). Similarly, other studies have found that age and years of education 

impact nonverbal neuropsychological tests including the WCST (Rhodes, 2004), the 

ROCF (Rosselli & Ardila, 1991), the RFFT (Izaks, Joosten, Koerts, Gansevoort, & 

Slaets, 2011), and the CTT (La Rue, Romero, Ortiz, Chi Liang, & Lideman, 1999). 
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It was hypothesized that 1) level of acculturation and amount of education 

obtained outside of the United States will impact verbal and nonverbal 

neuropsychological test performance above and beyond demographic factors, and 2) 

English language proficiency will be a stronger predictor of verbal neuropsychological 

test performance than the other two cultural factors (i.e., amount of education obtained 

outside the U.S. and acculturation).   
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CHAPTER II 

METHODOLOGY 

Participants 

Participants were 59 bilingual neurologically healthy adults previously recruited 

from the greater Los Angeles area and as part of a preexisting database (Razani et al., 

2006). Permission to access archival data from this database was obtained from the 

Institutional Review Board at California State University, Northridge (CSUN). These 

participants were comprised of the following ethnic groups: Hispanic descent from 

Mexico, Central America, and/or South America, Middle Eastern descent from Western 

Asia, and Asian/Pacific Islander descent from Eastern Asia and the nearby Pacific 

islands. Participants were 18 to 70 years old with at least 10 years of education 

completed. Participants were considered bilingual if they reported that they currently 

spoke more than one language and/or if they spoke more than one language growing up. 

See Table 1 for participant demographics. Prior to testing, every participant was screened 

for factors known to affect cognitive functioning that include: history of neurological or 

psychiatric illness, head injury that resulted in greater than or equal to 5 minutes loss of 

consciousness, learning disability, and chronic untreated medical illness (e.g., diabetes). 

Additionally, participants met the following requirements: fluently conversational in 

English, able to communicate clearly with the examiner, and able to understand the test 

instructions to the capacity of being able to carry out the given tasks.  

Measures 

Woodcock Language Proficiency Battery-Revised Passage Comprehension 

Subtest (WLPB-R; Woodcock, 1991). The WLPB-R contains 13 distinct subtests, which 
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measure oral language, reading, and written language aspects of English language 

proficiency. The Passage Comprehension subtest, in particular, required participants to 

read a short passage and identify the missing key word. Responses were scored with 1 

point representing a correct response and 0 points representing an incorrect response. 

Starting points and basal and ceiling rules were strictly adhered to during administration. 

Specifically, the starting point depended on the participants’ total years of education. If 

the participant did not correctly answer all of the first six items, previous items were 

administered until the participant successfully answered six consecutive items. If the 

participant was not able to answer the six highest-numbered items correctly, the test was 

discontinued. The total raw score for this test was out of a possible 43 points. 

Predicted verbal neuropsychological measures. Three neuropsychological tests 

made up this domain. The Controlled Oral Word Association Test (COWAT) is a 

neuropsychological measure, which specifically assesses verbal fluency (Benton & 

Hamsher, 1976). The first condition of the COWAT required participants to name as 

many words as possible beginning with the letters F, A, and S provided 60 seconds for 

each letter (FAS). The second condition required participants to name as many animals as 

possible in 60 seconds (animal naming). The total number of non-redundant, acceptable 

words determined the total score for this test.  

A second measure used in the verbal domain was the Boston Naming Test (BNT) 

(Kaplan, Goodglass, & Weintraub, 1983). This test, which specifically assesses verbal 

comprehension, required the participant to state the name of an object displayed on a 

placard. The test was scored out of 60 possible points with 1 point given for each correct 

response. 
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A third measure used in the verbal domain was all three parts of the Stroop Test 

(A through C). Parts A and B are thought to assess verbal information processing speed. 

Part C is often included with other executive functioning measures. However, part C was 

initially included in the verbal domain for this study because it requires color naming (a 

verbally mediated process), and it has been significantly correlated with many other 

verbal measures (Bondi et al., 2002; Boone, Pontόn, Gorsuch, González, & Miller 1998). 

Part A assesses the time taken in seconds for the participant to read aloud 100 words 

stating red, green, or blue (Golden, 1978). Part B assesses the time taken in seconds for 

the participant to recite the word associated with a block of color printed in red, green, or 

blue. Part C is an interference-based version of part A where the words are printed in a 

color different from the word. This condition assesses the time taken in seconds for the 

participant to name the color of ink for each of the 100 words. For example, a word may 

say red but be printed in green ink. Thus, the correct answer for this word would be 

stating green because this word corresponds to the ink color. The outcome scores for the 

Stroop Test were based on completion time in seconds. 

Predicted nonverbal neuropsychological measures. This domain included four 

different tests. The Wisconsin Card Sorting Test (WCST) is a neuropsychological 

measure that primarily assesses executive functioning and abstract reasoning (Heaton, 

Chelune, Talley, Kay, & Curtiss, 1993). This test required participants to sort a deck of 

cards to match four stimulus cards based on three principles (color, form, and number). 

The outcome measures for the WCST included: total number of errors, categories 

completed, and percentage of conceptual-level responses. Total number of errors was 

comprised of the total number of incorrect responses on the test. Each 10 consecutive 
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correct sorts to a particular category signified one correct categorical sort. Finally, the 

percentage of conceptual-level responses measure was the number of correct responses 

occurring in runs of three or more divided by the number of trials then multiplied by 100, 

signifying the level a participant conceptually understood the task.  

The Rey-Osterrieth Complex Figure Test (ROCF) is a neuropsychological test 

that specifically assesses visual memory (Rey, 1941; Osterrieth, 1944). This test has three 

conditions: a copy condition, 3 minute delayed recall, and 30 minute delayed recall. 

During each condition, the participant was asked to reproduce a complicated figure from 

memory using no aids. Total score for this test was determined by adding the scores of 18 

elements of the figure, each receiving a score of 0, 0.5, 1, or 2.  

The Ruff Figural Fluency Test (RFFT) is a neuropsychological measure that 

primarily assesses executive functioning (Ruff, 1988). This test required participants to 

produce as many line drawings as possible in a five-dot pattern by connecting at least two 

dots together. The participant had sixty seconds to generate as many unique designs as 

possible by connecting two or more dots in this five-dot pattern. Total score was the 

number of unique drawings produced after subtracting the number of repeated drawings. 

 The Color Trails Test (CTT) is a neuropsychological measure, which assesses 

concentration and attention along with psychomotor speed and executive functioning in a 

culture fair context (D'Elia, Satz, Uchiyama, & White, 1996). For this test, participants 

were presented with two separate trials. During the first part (CTT-1), participants were 

required to connect numbers printed in either yellow or pink ink in sequential order. On 

the second part (CTT-2), participants connected the numbers in sequential order while 

alternating between the yellow and pink colors. For both trials, total time required to 
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complete the task in seconds was used as the outcome measure. The CTT was 

specifically designed as a nonverbal measure, and thus it is expected this test will be 

associated with the other predicted nonverbal measures 

Other cultural variables. Because specific acculturation scales are not available 

for each of the ethnic groups used in this study, A Short Acculturation Scale for 

Hispanics created by Marin, Sabogal, Marin, Otero-Sabogal, and Perez-Stable (1987) 

which has an internal consistency reliability of alpha = .92, was adapted and administered 

to the participants. The scale has five questions assessing language preference, three 

measuring media preference, and four regarding the ethnicity of the participants’ friends 

for a total of 12 questions. Previous research has demonstrated that this scale, renamed 

the Marin Acculturation Scale-Revised, can be reliably and validly adapted for Chinese 

participants (Gupta & Yick, 2001). Using similar methods to Gupta and Yick (2001), we 

altered the 5-point Likert scale to represent the given ethnicity. Whereas for Hispanics the 

scale remained unaltered, for Asian and Pacific Islander and Middle Eastern participants, 

responses to language and media preferences were altered to represent the native 

language corresponding to the individual’s country of origin (e.g., Vietnamese, Farsi, 

Korean, etc.). Similar alterations were also made for participants from South America, 

where the native language was not Spanish (e.g., Portuguese for Brazilian participants). 

Responses to the “ethnicity of friends” questions were also altered to represent the 

broader ethnic groups (e.g., Asian and Middle Eastern). Responses to all 12 questions 

were scored on a 5-point Likert scale, and total score was found by averaging the items 

on the scale to reach an average acculturation score between 1 (low) and 5 (high). The 

variable years of education obtained outside of the United States was calculated by 
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dividing the total number of years educated outside of the United States by the total 

number of years of education obtained (Razani et al., 2006). 

Procedure  

Procedures were similar to Razani et al. (2006). Participants were recruited 

through newspapers advertisements, flyers posted in public agencies and buildings, and 

by word of mouth. The verbal and nonverbal neuropsychological measures listed above 

were administered as part of a larger neuropsychological test battery, which took about 

two and a half hours to complete. These neuropsychological tests were administered in 

the same order and manner for all participants. Participants were also administered a 

health questionnaire as part of the screening procedure, as well as, additional 

questionnaires containing questions regarding language usage and educational attainment 

along with the acculturation questionnaire mentioned above. All participants were paid 

$50 for their participation in the study.  

Data Analyses  

To examine the relationship between acculturation, the amount of education 

obtained outside of the U.S., English language proficiency, demographic variables (i.e., 

age and total years of education), and verbal and nonverbal neuropsychological measures, 

a series of statistical analyses were performed using Statistical Package for the Social 

Sciences [SPSS] version 19. In order to reduce the number of outcome scores, two 

composite variables (verbal and nonverbal) were created by first conducting bivariate 

correlations.  

Two composite scores were created, a verbal and nonverbal score. In order for a 

neuropsychological measure to be included in one of the two composite variables it had 
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to be significantly correlated with at least two other measures, not including its own 

subtests. For example, for the Stroop Test part B to be included in the verbal composite, 

this subtest had to be significantly correlated with at least two other subtests in the 

predicted verbal domain (i.e., FAS, animal naming, and/or BNT) not including 

correlations between part B and parts A and C. This was done to ensure that all subtests 

included in the verbal and nonverbal composites would be related to at least one other 

neuropsychological test. If an individual subtest was correlated with two or more 

measures in both verbal and nonverbal predicted domains, then this measure was placed 

in whichever composite it had more correlations with.  

Table 2 presents a correlation matrix between all neuropsychological test 

variables included in the present study. Using the criteria above for creating the 

composite scores, the following verbal neuropsychological subtest scores were correlated 

with at least two other measures: COWAT (FAS and animal naming), BNT, and Stroop 

Test part B. FAS, animal naming, and BNT were not correlated with any of the predicted 

nonverbal tests, and thus met criteria to be included in the verbal composite. Because the 

Stroop Test part B was correlated with more verbal subtests (3) than nonverbal subtests 

(2), this measure was included in the verbal composite. These four subtests (FAS, animal 

naming, BNT, and Stroop Test part B) were combined to create a verbal composite score 

using the mean of the z-scores from these four individual measures. Stroop Test part A 

was not significantly correlated with any other neuropsychological test, and was thus 

excluded from the final analysis.  

Regarding the nonverbal tests, the WCST (total errors, categories completed, and 

percentage of conceptual-level responses) measures were correlated with at least two 
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measures from other nonverbal tests and were not correlated with any verbal tests (See 

Table 2). The CTT-1 and CTT-2 were correlated with more nonverbal subtests (4) than 

verbal subtests (1) so these measures were included in the nonverbal composite. Finally, 

the Stroop Test part C was significantly correlated with four nonverbal measures at p < 

.025 (six nonverbal measures at p < .05) and no other verbal neuropsychological tests. 

Thus, the nonverbal composite score was made up of the following measures: the WCST 

(total errors, categories completed, and percentage of conceptual-level responses), CTT-1 

and 2, as well as the Stroop Test part C. The mean of the z-scores from these six total 

measures were used to create the nonverbal composite score. Because the RFFT and the 

ROCF 3 and 30 minute delays were only correlated with one other neuropsychological 

measure, and the ROCF copy was not significantly correlated with any other 

neuropsychological test, these measures were excluded from the final analysis.  

Using the verbal and nonverbal neuropsychological composite scores (described 

above), hierarchical regressions were conducted for each composite z-score mean in 

order to better understand the unique contributions of the demographic and cultural 

factors. Due to the high correlation between English language proficiency and 

acculturation (See Table 3), two hierarchical regressions were conducted for the 

nonverbal composite and three hierarchical regressions were conducted for the verbal 

composite. This was done in order to better understand the role of language proficiency 

and acculturation independently. For each composite score (the dependent variable), the 

first hierarchical regression used the following independent variables: age and total years 

of education were entered in block 1, amount of education obtained outside of the U.S. 

was entered in block 2, and English language proficiency in block 3. The second 
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hierarchical regression for both composites consisted of the following independent 

variables: age and total years of education were entered in block 1, amount of education 

obtained outside of the U.S. was entered in block 2, and acculturation in block 3. The 

English language proficiency and acculturation variables were entered last in both 

hierarchical regressions in order to examine the unique variability of these cultural factors 

above and beyond the contribution of demographic variables and amount of education 

obtained outside the U.S. A third, and final, hierarchical regression was performed for the 

verbal composite score entering English language proficiency and acculturation at the 

same time in block 3 (again, with demographic factors entered in block 1 and education 

obtained outside the U.S. in block 2) in order to better assess the contribution of each 

predictor when entered simultaneously. 

Due to the multiple analyses describe above, the p value required for statistical 

significance was lowered from the standard .05 p value to .025 for regression and 

correlation analyses and for beta values (p < .05 was considered marginally significant). 

While this may not completely protect against Type I error, more stringent criteria would 

increase Type II error as a result of the small sample size used.  
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CHAPTER III 

RESULTS 

Verbal 

Results of the hierarchical analyses for the verbal neuropsychological composite 

variable indicated that age, total years of education, amount of education obtained outside 

the U.S., level of acculturation, and English language proficiency were significant 

predictors (p < .025) (See Table 4). Specifically, for the first hierarchical regression, 

amount of education obtained outside the U.S. ( = -.43) and English language 

proficiency ( = .42) each uniquely accounted for significant proportions of variability 

above and beyond age ( = -.34) and total years of education ( = .29). This finding 

supports part of hypothesis 1 because amount of education obtained outside the U.S. 

impacted verbal performance above and beyond the demographic variables. In addition, 

this finding supports part of hypothesis 2 given the unique proportion of variability 

accounted for by English language proficiency after the other cultural factor and 

demographic factors were entered into the model. Specifically, the unique variability 

accounted for by English language proficiency indicates that this variable is a “stronger” 

predictor than the cultural and demographic variables. 

 The second hierarchical regression with acculturation indicated that amount of 

education obtained outside the U.S. ( = -.43) and acculturation ( = .36) accounted for 

significant proportions of variability above and beyond age ( = -.34) and total years of 

education ( = .29). This finding supports part of hypothesis 1 because acculturation also 

impacted verbal performance above and beyond the demographic variables. A third 

hierarchical regression was performed to address the hypothesis that English language 



 20 

proficiency would be a stronger predictor of verbal performance than acculturation. This 

regression was the same as the previous two verbal regressions except that in the third 

step English language proficiency and acculturation were entered in the same block. The 

third block of this regression indicated that English language proficiency ( = .33, p = 

.02; semipartial r = .25) accounted for a significant proportion of variability above and 

beyond acculturation ( = .25, p = .06; semipartial r = .19) despite the high correlation 

between these two variables (See Tables 3 and 4). This finding supports part of 

hypothesis 2 because it appears that when these two cultural factors are entered 

simultaneously, English language proficiency accounts for more of the unique variability 

in the verbal composite score than acculturation. These findings may be an indication that 

English language proficiency is a “stronger” predictor of verbal performance than 

acculturation. Overall, hypothesis 2 was supported because English language proficiency 

was found to be a stronger predictor than both amount of education obtained outside of 

the U.S. and acculturation.  

Nonverbal 

Table 4 also presents the results of the analyses for the nonverbal 

neuropsychological test composite. Only age was a significant predictor (p < .001) with 

amount of education obtained outside the U.S. marginally significant (p = .03). For both 

the first hierarchical regression with English language proficiency and the second 

hierarchical regression with acculturation, amount of education obtained outside of the 

U.S. (  = .27) accounted for a marginally significant proportion of variability above and 

beyond age (  = -.61) and total years of education (  = .11). This supports part of 

hypothesis 1 because amount of education obtained outside the U.S. impacted nonverbal 
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performance above and beyond the demographic variables. However, neither English 

language proficiency ( = -.02) nor acculturation ( = -.19) accounted for significant 

proportions of variability in the nonverbal composite. This runs counter to part of 

hypothesis 1 given that the unique proportion of variability accounted for by 

acculturation did not reach significance after the other factors, including demographic 

variables, were entered into the model. Overall, hypothesis 1 was partially supported 

because only amount of education obtained outside the U.S. impacted both verbal and 

nonverbal test performance above and beyond demographic factors.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 22 

CHAPTER IV 

DISCUSSION 

The results of the present study suggest that both demographic (i.e., age and total 

years of education) and cultural (i.e., amount of education obtained outside of the U.S., 

acculturation, and English language proficiency) variables impact verbal 

neuropsychological test performance in an ethnically diverse sample. In particular, above 

and beyond demographic factors, amount of education obtained outside of the U.S. and 

acculturation accounted for significant proportions of variability in the verbal composite. 

Interestingly, English language proficiency emerged as a stronger predictor of 

performance on the verbal composite than these two cultural variables. Cultural factors, 

albeit fewer, also accounted for variability in nonverbal test performance. For the 

nonverbal composite, the amount of education obtained outside of the U.S. was found to 

impact nonverbal neuropsychological test performance above and beyond the variance 

accounted for by age and total years of education.  

The specific findings from the verbal composite regression analyses further 

confirmed the impact of demographic and cultural factors on verbal neuropsychological 

performance in an ethnically diverse sample. In particular, the results suggest that higher 

acculturation, higher English language proficiency, and more total years of education are 

associated with better performance on the verbal neuropsychological test composite. 

More acculturated individuals scoring higher on verbal tests is not surprising given that 

some of the verbal measures used in the present study (e.g., BNT) likely require culture 

specific knowledge to facilitate performance. For example, one study found that 

Australian elders scored 2-5 points lower than North American elders on the Boston 
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Naming Test, and explained this finding as being due to cultural differences (Worall, Yiu, 

Hickson, & Barnett, 1995). In addition, the positive association between acculturation 

and verbal neuropsychological performance is consistent with previous research that 

found this positive relationship in U.S. and foreign-born elders (Touradji et al., 2001). 

Individuals with better English language proficiency scoring higher on verbal tests 

supports the notion that language skills are required for verbal measures used in the 

present study (e.g., COWAT). For example, Spanish dominant bilinguals administered 

the FAS performed significantly worse on this test than an equivalent letter fluency 

measure administered in Spanish (Gasquoine et al., 2007). In fact, the positive association 

between English language proficiency and verbal neuropsychological performance is 

consistent with previous studies, which have demonstrated that monolingual English 

speakers, who have higher English language proficiency than bilingual speakers, 

outperform these bilingual speakers on verbal neuropsychological tests (Harris et al., 

1995).  

Conversely, more years of education obtained outside of the U.S. and older age 

were associated with poorer performance on the verbal composite. The former finding 

may be due to the ability of U.S. education (not education obtained outside the U.S.) to 

facilitate the development of other cultural factors (e.g., higher acculturation and higher 

English language proficiency), which contribute to better performance on verbal 

measures. Furthermore, the negative association between amount of education obtained 

outside of the U.S. and verbal neuropsychological performance is consistent with 

previous research (Razani et al., 2006).  
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The finding that amount of education obtained outside of the U.S. and 

acculturation accounted for significant proportions of variability above and beyond 

demographic variables on the verbal composite is supported in previous research. Similar 

to the present study, Razani et al. (2006) found that amount of education obtained outside 

of the U.S. and level of acculturation accounted for significant proportions of variability 

above and beyond age and total years of education on a verbal measure. As the present 

study found that English language proficiency was a stronger predictor of verbal 

performance than acculturation and amount of education obtained outside the U.S., 

previous research found that language preference accounts for a significant proportion of 

variability above and beyond age and total years of education on several domains of the 

WAIS-III and WMS-III including a verbal subtest (Harris et al., 2003). Furthermore, this 

study found that language preference was even more predictive of performance on these 

measures than the amount of education participants received in the U.S. These 

researchers created the language preference variable through self-reported responses to 

language preference questions about speaking, thinking, reading, and writing. However, 

the Harris et al. (2003) study incorporated language preference and amount of education 

participants received in the U.S. into an acculturation composite, and thus did not assess 

whether or not language preference was a stronger predictor of performance than 

acculturation.  

Additional findings of the current study indicate that amount of education 

obtained outside the U.S. even impacts nonverbal neuropsychological test performance. 

In particular, the results suggest that, on nonverbal neuropsychological tests, older age is 

associated with poorer performance. Counter to expectation, however, the more years 
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educated outside the U.S. appears to be associated with better performance on the 

nonverbal tests. It is unclear why this association would be in the opposite expected 

direction. Perhaps, similar to the negative association between years of education 

obtained outside the U.S. and performance on the verbal composite, the positive 

association between years educated outside the U.S. and nonverbal test performance 

might be due to U.S. education contributing to higher acculturation and language 

proficiency. In fact, whereas acculturation and language proficiency contributed to better 

performance on the verbal composite, these variables were negatively associated with 

performance on the nonverbal composite. This suggests that even tasks that require little 

verbal mediation may be learned through the systems by which we are educated. Unlike 

the verbal domain however, acculturation and language proficiency did not continue to 

contribute to better performance of nonverbal skills once the effect of education obtained 

outside the U.S. was removed.  

Similar to the present study, Razani et al. (2006) found that years of education 

obtained outside of the U.S. predicted how well an ethnically diverse sample performed 

on a nonverbal measure (i.e., Block Design). Previous research also found that amount of 

education received in the U.S. and an acculturation variable (language preference, U.S. 

experience, and U.S. education) accounted for a significant proportion of variance above 

and beyond age and education on nonverbal neuropsychological measures (Harris et al., 

2003). However, Razani et al. (2006) found no relationship between nonverbal tests and 

acculturation, and found that acculturation along with amount of education obtained 

outside of the U.S. did not impact the nonverbal subtests of the WASI above and beyond 

age and years of education. As we found that amount of education obtained outside of the 
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U.S., but not acculturation, impacted nonverbal performance above and beyond 

demographic variables, the conflicting results from these studies indicate that our 

findings need to be replicated using different nonverbal neuropsychological measures. 

Using different nonverbal neuropsychological tests might clarify the relationship between 

the amount of education obtained outside of the U.S., acculturation, and demographic 

variables (e.g., age and years of education).  

Although previous research has analyzed the performance of ethnically diverse 

bilinguals on verbal neuropsychological tests (Portocarrero et al., 2007; Gasquoine et al., 

2007), to our knowledge this is the first study to quantitatively assess the impact of 

English language proficiency on such assessments in a multiethnic bilingual sample. The 

results of the present study indicate that caution is required when administering 

neuropsychological tests, particularly those requiring verbal mediation, to multiethnic, 

multilingual individuals who, on the surface, appear to be fluent in English. Given that 

we found English language proficiency to be the strongest predictor of performance on 

verbal neuropsychological measures, it may be important to quantitatively assess 

language proficiency prior to administering these tests. In particular, provided that the 

WLPB-R was designed to specifically measure English language proficiency and that the 

Passage Comprehension subtest of the WLPB-R is highly representative of broad English 

ability, this subtest of the WLPB-R might be especially useful in assessing English 

language proficiency. Still, whereas the present study used the WLPB-R Passage 

Comprehension subtest to quantitatively assess English language proficiency, future 

research might seek to replicate our findings using a different quantitative measure of 

language proficiency.  
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Additionally, our findings suggest that assessing amount of education obtained 

outside of the U.S. and acculturation is also important in ethnically diverse bilingual 

individuals. When considering administration of neuropsychological tests to those who 

are not born in the U.S., it is important to consider their level of acculturation and how 

many total years of education they have obtained outside of the United States. These 

variables may indicate how well individuals will perform a task, despite any cognitive 

deficits. It should be noted that it is important to replicate the results of the present study 

with other foreign-educated bilingual participants.  

Study Limitations and Future Directions 

Perhaps future studies should focus on one specific ethnic group at a time in order 

to understand the contribution of each of these cultural factors on each group separately. 

If future studies are able to determine the unique influences of non-U.S. education, 

acculturation, and English language proficiency, perhaps future research can discover 

new methods to norm neuropsychological test performance based on these variables, 

much like is already done for demographic factors. In addition, the fact that the sample 

sizes of Hispanic and Middle Eastern participants were below 30 prevents generalizing 

the results of the study to incorporate these groups. Future research should include more 

robust samples of these ethnic groups, and should include individuals of ethnicities not 

examined in the present study. Furthermore, the present study only examined three verbal 

and four nonverbal neuropsychological tests. With this in mind, one could argue that our 

findings are limited to conclusions about each individual neuropsychological measure 

instead of overall implications about verbal and nonverbal tests. Future research might 

also include several verbal and nonverbal tests that represent diverse neuropsychological 
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domains but are still highly correlated. For example, for verbal neuropsychological 

measures, perhaps future studies can use several related tests that require verbal 

processing and executive functioning along with several related tests that require verbal 

processing and verbal memory. Another limitation of the present study was that a small 

sample size prevented conducting a factor analysis to create the composite variables. 

Replicating this study with more participants would enable the use of a factor analysis, 

instead of z-score means, to create the verbal and nonverbal composite variables.   

Study Summary and Conclusions 

In sum, the results of the present study illustrate the importance of quantitatively 

assessing English language proficiency in neuropsychological testing with ethnically 

diverse individuals. Whether these results can be replicated in different ethnic groups 

with different neuropsychological measures and a different measure of English language 

proficiency remains to be seen. Still, it is important to note that we found the same 

cultural factors (i.e., English language proficiency, acculturation, and educational 

experience) Mitrushina et al. (2005) lists as potential reasons for ethnic differences in 

neuropsychological testing impact verbal test performance. Thus, beyond the importance 

of considering English language proficiency within ethnically diverse groups, 

quantitatively assessing this variable might be essential in providing an unbiased 

examination of cognitive functioning when comparing individuals of different ethnicities. 
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APPENDIX A 

 

Table 1. Mean age, years of education, and sex ratio for the whole sample and by 

ethnicity. 

 

 

Measure Total M(SD) Asian/PI  Middle Eastern Hispanic  

 

 

Age  34.8(14.1) 35.0(15.8)  37.8(8.9)  27.8(14.6)  

Years of Ed.* 14.5(2.9) 15.3(2.7)  14.0(3.2)  12.5(1.3) 

Sex(m/f)** 23/36  16/18   4/13   3/5  

 

 

 

*F = 3.77, p < .05.  

** χ
2
 = 2.65, p > .05. 
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APPENDIX B 

 

Table 2. Correlations between all neuropsychological test variables.  

 

 

 WE WCT WCN RC RS RL RF CT1 CT2 FAS AN BNT STA STB STC 

WE  -.80** -.91** -.11 -.17 -.16 -.31** .37** .44** -.20 -.13 .05 .06 .24 .28* 

WCT   .88** .13 .09 .09 .15 -.49** -.42** -.05 .01 -.03 .07 -.14 -.20 

WCN    .15 .17 .15 .26 -.42** -.38** .08 .05 -.08 -.09 -.25 -.28* 

RC     .41** .46** .18 -.08 -.15 -.15 .02 -.23 -.06 -.01 -.22 

RS      .91** -.01 -.02 -.12 .21 .04 .02 -.07 -.13 -.30** 

RL       -.01 -.09 -.11 .20 .08 -.01 -.15 -.16 -.32** 

RF        -.06 -.20 .17 .18 -.17 .13 .01 .07 

CT1         .52** -.01 -.24 -.05 .05 .31** .33** 

CT2          -.18 -.18 -.10 -.05 .34** .44** 

FAS           .53** .42** -.22 -.34** -.26 

AN            .34** -.14 -.30** -.21 

BNT             -.01 -.31** -.19 

STA              .52** .50** 

STB               .77** 

STC 

 

 

* p <  .05 

** p < .025 

 

Correlations within neuropsychological tests are in bold. 

 

Note: WE = Wisconsin Card Sorting Test (WCST) Errors, WCT = WCST Categories, WCN = WCST %Conceptual-level 

Responses, RC = Rey-Osterrieth Complex Figure Test (ROCF) Copy, RS = ROCF 3 Minute Delay, RL = ROCF 30 Minute 

Delay, RF = Ruff Figural Fluency Test (RFFT), CT1 = Color Trails Test (CTT) Part 1, CT2 = CTT Part 2, FAS = Controlled 

Word Association Test (COWAT) FAS Condition, AN = COWAT Animal Naming Condition, BNT = Boston Naming Test, 

and STB = Stroop Test Part B. 
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APPENDIX C 

 

Table 3. Correlations between all demographic and cultural variables.  

  

 

 AGE ED OED ACC ELP 

AGE  .08 .49* -.41* -.47* 

ED   .11 .07 .18 

OED    -.53* -.49* 

ACC     .56* 

ELP 

 

* p < .025 

 

Note: ED = Years of Education, OED = Amount of Education Obtained Outside the U.S., ACC 

= Acculturation, and ELP = English Language Proficiency. 
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APPENDIX D 

 

Table 4. Results of hierarchical regression analyses for demographic and cultural factors 

impacting verbal and nonverbal composite performance in ethnically diverse sample. 

 

 

Composite Variables Variables entered   R
2
 R

2
change      F change    p change  

 

1
st 

Verbal Analysis Age, Education .19 .19         6.52   <.01** 

   Ed. outside US   .33 .14        11.72   <.01** 

   Eng. lang. prof. .44 .11        10.80   <.01** 

 

2
nd 

Verbal Analysis Age, Education .19 .19        6.52   <.01** 

   Ed. outside U.S. .33 .14        11.72   <.01** 

   Acculturation  .42 .09        8.00   .01** 

 

3
rd 

Verbal Analysis Age, Education .19 .19        6.52   <.01** 

   Ed. outside U.S. .33 .14        11.72   <.01** 

   Eng. lang. prof., Acc. .48 .15        7.53   <.01** 

 

1
st 

Nonverbal Analysis   Age, Education .37 .37        16.40 <.001** 

      Ed. outside U.S. .42 .06        5.24   .03* 

      Eng. language prof. .42 .00        .02   .89 

 

2
nd

 Nonverbal Analysis  Age, Education .37 .37        16.40 <.001** 

      Ed. outside U.S. .42 .06        5.24   .03* 

      Acculturation .45 .02        2.29   .14 

 

 

 *p < .05 

 

** p <.025 

 

 

 


