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The independent effects of cultural and educational experience on neuropsychological test
performance were examined among 503 nondemented African Americans ages 65 and older.
Measures of cultural experience (acculturation) and quality of education (reading level) were
administered. Reading level was the most influential predictor of cognitive test performance,
even afler accounting for age, sex, years of education, and acculturation level. Age had small
but significant unique ejfects on most measures, especially word list learning. Years of educa-
tion had independent effects on measures of verbal abstraction, fluency, and figure matching.
More acculturated African Americans obtained higher scores on most measures; however, af-
ter accounting for age, years of education, sex, and reading level, the effect of acculturation
was diminished. The results suggest that quality of education and cultural experience influence
how older African Americans approach neuropsychological tasks; therefore, adjustment for
these variables may improve specificity of neuropsychological measures.
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Most studies of ethnic group differences in perfor-
mance on intelligence, screening, and other neuropsy-
chological measures have shown that discrepancies be-
tween scores of African Americans and Whites persist,
despite matching groups on variables such as age, edu-
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cation, sex, and income (reviewed in Manly & Jacobs,
2001; Nabors, Evans, & Strickland, 2000). These dis-
crepancies attenuate the specificity of neuropsycholo-
gical tests such that cognitively normal African Ameri-
cans are more likely than Whites to be misdiagnosed as
cognitively impaired (Ford-Booker et al., 1993; Klus-
man, Moulton, Hombostle, Picano, & Beattie, 1991;
Manly et al., 1998b; Stem et al., 1992; Welsh et al.,
1995). Many investigators have concluded that separate
neuropsychological test norms for African Americans
and other ethnic groups are the solution to this problem
(Ardila, 1995; Nabors et al., 2000; Wong, Strickland,
Fletcher-Janzen, Ardila, & Reynolds, 2000).

Use of separate ethnic group norms most likely will
reduce misdiagnosis of cognitive impairment among
African Americans; however, there are significant dis-
advantages to this approach. Primarily, the use of sep-
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arate norms may leave ethnic differences in test per-
formance unexplained, unexamined, and thus not
understood. Many authors (Helms, 1992; Neisser et
al., 1996) have described how genetic or biological
factors are often invoked to account for these unex-
plained differences. In contrast to the biological/ge-
netic hypothesis, researchers in the 1970s began to
propose that, because intelligence tests and other
achievement measures incorrectly assumed a high
level of literacy and equivalent school experiences, the
tests were culturally biased against ethnic minorities
and had unacceptable reliability and validity when
used in these groups (Hilliard, 1979; Williams, 1971,
1974; van de Vijver, 1997). Helms argued that persist-
ing test score discrepancies between African Ameri-
cans and Whites reflect poor functional equivalence of
cognitive tasks in the two ethnic groups. That is, mea-
sures developed in the majority culture may not assess
the same cognitive ability in the same way when ap-
plied to African Americans. Early challenges to the
biological/genetic hypotheses also focused on the
ability of socioeconomic differences to explain ethnic
differences in cognitive test performance. One of the
first studies on quality of education and cognitive test
performance showed that African American Army re-
cruits schooled in northern states obtained higher av-
erage scores on the Army Alpha test than Whites
schooled in southern states; furthermore, African
Americans' scores increased for every year they
stayed in northern cities (Klineberg, 1935). Still other
investigators focused on measurement issues and held
that, once socioeconomic variables were properly
measured and accounted for, ethnic differences in IQ
would disappear (Mercer, 1974).

Another major drawback underlying separate ethnic
group norms is the assumption embedded in racial and
ethnic classifications. Use of norms separated on the
basis of race assumes that racial classifications are con-
sistent and scientific. Because "Black," "African Amer-
ican," and "White" are social-political classifications
as opposed to scientifically or genetically defined cate-
gories (Harrison, 1995; Smedley, 1999; D. Y. Wil-
kinson & King, 1987), it is unclear who should be in-
cluded in normative studies for African Americans and
to whom these norms should be applied. As the number
of biracial and multiracial Americans increases, neuro-
psychologists would have to address how ethnic group
norms would be applied to those with mixed heritage
for whom traditional racial classifications are unclear
or inappropriate. These complicated issues highlight
the advantages of deconstructing race into the con-
sistent, meaningful, and predictive variables that under-

lie the relationship between race and cognitive test
performance.

As early as 1935, studies such as Klineberg's (1935)
work with African American and White Army recruits
demonstrated that specification of experiential, attitudi-
nal, or behavioral variables that distinguish those be-
longing to different ethnic and racial groups and that
also vary among people within an ethnic group may al-
low investigators to understand the underlying reasons
for ethnic group differences in cognitive test perfor-
mance. There is tremendous diversity in geographic,
economic, and educational experiences, as well as level
of exposure to majority culture, among African Ameri-
cans. Current racial and ethnic classifications ignore
this diversity. Our research group has begun to identify
these within-group cultural factors, to measure them,
and to explore their relationship to cognitive test perfor-
mance. This investigational approach may illuminate
factors that can explain ethnic group differences on
cognitive tests. It also can inform us in the future re-
garding the development of measures of cognitive abili-
ties that are salient within African American culture.
The effect of these cultural and educational factors on
cognitive test performance must be well understood be-
fore the development of "culture-fair" measures.

Level of acculturation was the first variable our re-
search team used to operationalize within-group cul-
tural variability. Previous studies have identified ideol-
ogies, beliefs, expectations, and attitudes as important
components of acculturation, as well as cognitive and
behavioral characteristics such as language and cogni-
tive style (Berry, 1976; Moyerman & Forman, 1992;
Negy & Woods, 1992; Padilla, 1980). Acculturation
has traditionally been measured among immigrant
groups such as Hispanics and Asian Americans; how-
ever, in 1994, Landrine and Klonoff (1994) reported the
development of a reliable and valid measure of African
American acculturation. This scale assesses traditional
childhood experiences; religious beliefs and practices;
preferences for African American music, media, and
people; and preparation and consumption of traditional
foods. When acculturation is measured, the association
of cultural experience with cognitive test performance
can be assessed, and hypotheses regarding test perfor-
mance among people with lifestyles that are very dis-
similar to the majority culture can be tested.

Previous research on Hispanic groups has shown a
relationship between acculturation and performance on
selected tests of the Halstead-Reitan Battery among
college students (Arnold, Montgomery, Castaneda, &
Longoria, 1994), as well as a relationship between
years in the United States (a strong correlate of accul-
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turation level) and perseverative errors on the Wiscon-
sin Card Sorting Test (Artiola i Fortuny, Heaton, &
Hermosillo, 1998). Three studies have explored the re-
lationship of African American acculturation to cogni-
tive test performance. Manly and colleagues (Manly et
al., 1998) found that, among neurologically intact Afri-
can Americans between the ages of 20 and 65, those
who were less acculturated (more traditional) obtained
lower scores on the Wechsler Adult Intelligence
Scale-Revised (WAIS-R) Information subtest and the
Boston Naming Test than more acculturated African
Americans. Also in this study, differences in neuropsy-
chological test scores between age, education, and dis-
ease-stage-matched HIV-positive African Americans
and Whites were eliminated after controlling for accul-
turation level. Among elderly African Americans living
in Jacksonville, Florida, acculturation accounted for a
significant amount of variance in Verbal IQ (as mea-
sured by the WAIS-R), Boston Naming Test, and de-
layed recall of stories from the Wechsler Memory
Scale-Revised (Lucas, 1998). A recent study found
that, among African American traumatic brain injury
patients, those who were less acculturated obtained
lower scores on a neuropsychological test battery over-
all and specifically on the Grooved Pegboard and
WAIS-R Block Design and achieved a lower number of
categories on the Wisconsin Card Sorting Test (Ken-
nepohl. Shore, Nabors, & Hanks, in press). A prelimi-
nary study among elderly, nondemented African Amer-
ican residents of northern Manhattan revealed that
those who were more traditional (less acculturated), as
assessed by the African American Acculturation Scale
(AAAS), obtained lower scores on measures of figure
memory, naming, repetition, and figure matching
(Manly et al., 1998a). Taken together, investigations of
acculturation suggest that there are cultural differences
within elders of the same ethnicity that relate to neuro-
psychological measures of verbal skills, executive
function, and psychomotor speed and that accounting
for acculturation (in addition to age, years of education,
and sex) may help improve the ability of certain neuro-
psychological tests to detect subtle impairment.

Schooling is another aspect of cultural experience
that has been proven to have significant effects on neu-
ropsychological test performance, regardless of race or
ethnicity (Adams, Boake, & Crain, 1982; Heaton,
Grant, & Matthews, 1986; Lezak, 1995). However, in
the United States, there is a great deal of discordance
between years of education and quality of education;
this is especially true among African Americans. Fac-
tors such as whether African Americans attended
school before or after the Supreme Court's 1954 Brown

V. Board of Education decision banning segregation in
public schools, unequal distribution of educational
funds, variable teacher education, shorter length of
school year, and lower attendance because of required
work had a profound effect on the quality of education
received by African Americans (Anderson, 1988; Mar-
go, 1990). These variables are among the multiple fac-
tors that have been found to explain the differences be-
tween African Americans and Whites on achievement
measures and other outcomes such as wage earnings
(Hanushek, 1989; Hedges, Laine, & Greenwald, 1994;
O'Neill, 1990). Previous studies have demonstrated
that African Americans had reading skills that were sig-
nificantly below their self-reported education level (Al-
bert & Teresi, 1999; Baker, Johnson, Velli, & Wiley,
1996; Manly, Jacobs, Touradji, Small, & Stem, 2002).
Therefore, disparate school experiences and resulting
different bases of problem-solving strategies, knowl-
edge, familiarity, and practice could explain why some
African Americans obtain lower scores on cognitive
measures even after controlling for years of education.
Statistical control for years of education may be an in-
adequate or inappropriate method for equating racial
groups on educational experience because quality of
education differs so dramatically between African
Americans and Whites, as well as within African
Americans (e.g., depending on whether they were edu-
cated in segregated or integrated schools or in rural or
urban settings; Kaufman, Cooper, & McGee, 1997;
Loewenstein, Arguelles, Arguelles, & Linn-Fuentes,
1994).

Our research group recently reported a study that
sought to determine whether discrepancies in quality of
education could explain differences in cognitive test
scores between African American and White elders
matched on years of education (Manly et al., 2002). A
comprehensive neuropsychological battery was admin-
istered to a sample of nondemented African American
and non-Hispanic White participants in an epidemio-
logical study of normal aging and dementia in the
northern Manhattan community. The Reading Recog-
nition subtest from the Wide Range Achievement
Test-Version 3 (WRAT-3) was used as an estimate of
quality of educadon. African American elders obtained
significantly lower scores than Whites on measures of
word list learning and memory, figure memory, abstract
reasoning, fluency, and visuospatial skill, even though
the groups were matched on years of education. How-
ever, after adjusting the scores for WRAT-3 reading
score, the overall effect of race was greatly reduced,
and racial differences on all tests (except category flu-
ency and a drawing measure) became nonsignificant.

39



MANLY, BYRD, TOURADJI, & STERN

Reading score also attenuated the effect of race after ac-
counting for an estimate of test wiseness. This finding
suggests that years of education is an inadequate mea-
sure of the educational experience among multicultural
elders and that adjusting for quality of education may
improve the specificity of certain neuropsychological
measures across racial groups.

The investigation reported here was an attempt to de-
termine the role of age, sex, years of education, quality of
education (as operationalized by reading level), and ac-
culturation on neuropsychological test performance
among African American elders. Our previous research
(Manly et al, 1999; Manly et al., 2002; Manly et al.,
1998) indicated that each of these variables would ac-
count for a significant amount of variance on perfor-
mance on cognitive measures that tapped both verbal and
nonverbal functions. However, because acculturation
and reading level had not yet been measured in the same
sample, it was unclear whether each would contribute
uniquely to the prediction of cognitive test performance.
Nevertheless, it was expected that elders with a high
quality of education (and thus high reading levels) would
obtain higher scores on neuropsychological measures of
nonverbal memory, abstraction, naming, letter fluency,
repetition, comprehension, and visuospatial skill than
elders with a low quality of education and reading levels.
Furthermore, it was hypothesized that reading level
would be the strongest predictor of these cognitive test
scores and thus would account for significant, unique
variance in test scores when years of education, age, sex,
and acculturation were entered into the model. With re-
gard to cultural experience, it was expected that more ac-
culturated African American elders would obtain higher
scores on measures of figure recognition, verbal abstrac-
tion, naming, and figure matching than less acculturated
elders. Acculturation was predicted to be a significant
predictor of performance on these measures, albeit a
weaker predictor than reading level.

Method

Research Participants

The sample was selected from participants in the
Washington Heights-Inwood Columbia Aging Project
(WHICAP), a community-based, epidemiological study
of dementia in the ethnically diverse neighborhoods of
northern Manhattan, New York. WHICAP longitudi-
nally follows a sample of elderly Medicare recipients
residing in selected census tracts of Washington/Hamil-
ton Heights and Inwood. The population from which
participants were drawn consists of people from several

different countries of origin and represents three broad-
ly defined ethnic categories (i.e., Hispanic, African
American, and non-Hispanic White).

Inclusion and exclusion criteria. All potential par-
ticipants were aged 65 and older and completed the neu-
ropsychological battery in English. Participants were in-
cluded if they self-identified their race as Black/African
American and their "ethnicity" as non-Hispanic accord-
ing to the 1997 revisions to the Office of Management
and Budget's standards for data on race and ethnicity,
which was used by the 2000 U.S. Census. Approxi-
mately 10% of WHICAP participants who described
themselves as non-Hispanic B lack were bom in Jamaica,
other Caribbean Islands such as Haiti, or Central Amer-
ica; the sample reported here was limited to African
American elders bom in the United States and for whom
English was their first and primary language. Potential
participants were excluded if they had a history of Par-
kinson's disease, stroke, head injury with loss of con-
sciousness, alcohol or substance abuse, history of mental
illness such as schizophrenia, or current major depres-
sion. Only WHICAP participants who showed no neuro-
logical or functional signs of dementia were included in
the analyses reported here. This determination was made
on the basis of a physician's clinical examination, which
included a rating of daily functioning (see Procedure
later in this article). The physician's diagnosis was used
as a "gold standard" for the absence of dementia because
the neurological assessment was made independent of
the participant's performance on the neuropsycholo-
gical battery.

Medical evaluation. A physician recorded medi-
cal history and medications in a semistmctured format.
Neurological and brief physical examinations were per-
formed, including assessment of extrapyramidal signs.
Functional status was measured using Part 1 of the
Blessed Dementia Rating Scale (Blessed, Tomlinson, &
Roth, 1968) and the Schwab and England rating scale of
activities of daily living (Boiler, Mizutani, Roessmann,
&Gambetti, 1980). From this information, the physician
determined whether the participant met criteria for delir-
ium or dementia using the Diagnostic and Statistical
Manual of Mental Disorders 3rd. ed., Revised (Ameri-
can Psychiatric Association, 1987) criteria.

Procedure

Neuropsychological battery. The evaluation in-
cluded measures of leaming, memory, orientation, ab-
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stract reasoning, language, and visuospatial ability.
Specific ability areas and tests administered included
verbal list learning and memory using the Selective Re-
minding Test (SRT; Buschke & Fuld, 1974); nonverbal
memory from the multiple-choice version of the Ben-
ton Visual Retention Test (BVRT; Benton, 1955); ori-
entation items from the Mini Mental State Examination
(MMSE; Folstein, Folstein, & McHugh, 1975); verbal
reasoning using the Similarities subtest of the WAIS-R
(Wechsler, 1981); nonverbal reasoning from the Iden-
tities and Oddities subtest of the Mattis Dementia Rat-
ing Scale (DRS; Mattis, 1976); naming using a 15-item
version of the Boston Naming Test (Kaplan, Good-
glass, & Weintraub, 1983); letter fluency from the Con-
trolled Word Association Test (Benton & Hamsher,
1976); category fluency using procedures from the
Boston Diagnostic Aphasia Examination (BDAE) and
the categories of animals, food, and clothing (Good-
glass & Kaplan, 1983); repetition of high-frequency
phrases from the BDAE (Goodglass et al., 1983); audi-
tory comprehension of the first 6 items of the Complex
Ideational Material subtest of the BDAE (Goodglass et
al., 1983); visuoconstruction using the Rosen Drawing
Test (Rosen, 1981); and visuoperceptual skills as as-
sessed by multiple-choice matching of figures from the
BVRT (Benton, 1955).

Reading level. Reading level was measured using
the Reading Recognition subtest from the WRAT-3 (G.
S. Wilkinson, 1993). Participants were asked to name
letters and pronounce words out of context. The words
are listed in order of decreasing familiarity and increas-
ing phonological complexity. Consistent with the stan-
dard instructions for administration, a basal of 5 correct
and a ceiling of 10 incorrect was used..

Acculturation. Each participant's level of accul-
turation was measured using the short form of the
AAAS (Landrine & Klonoff, 1994, 1995). Each of the
33 items assesses traditions, values, beliefs, assump-
tions, and practices found in African American culture.
The short-form AAAS measures acculturation across
10 dimensions: preference for African American mu-
sic, arts, and people; religious beliefs and practices; tra-
ditional foods; traditional childhood experiences; su-
perstitions; interracial attitudes/cultural mistrust;
falling out (knowledge and experience of a folk disor-
der); traditional games; and family values. The four
AAAS subscales that accounted for the most variance
in the Landrine and Klonoff (1995) standardization
sample were preferences (e.g., "Most of the music I lis-

ten to is by Black artists"); foods and food practices
(e.g., "Sometimes, I cook ham hocks"); religious be-
liefs and practices (e.g., "I am currently a member of a
Black church"); and traditional childhood experiences
(e.g., "I grew up in a mostly Black neighborhood").
Landrine and Klonoff (1995) found that the AAAS-33
could distinguish well between African Americans and
non-African Americans, had acceptable concurrent va-
lidity, split-half reliability of r = .77, and an internal
consistency reliability (Cronbach's alpha) of r = .81
among African Americans. Scores on the subscales
were not significantly related to social class, education,
or social class of origin in the original standardization
sample. In its original version, the AAAS is a self-ad-
ministered, paper-and-pencil survey. To accommodate
older participants who had poor vision or low levels of
literacy, the measure was slightly modified from the
published version such that the scale was administered
in a face-to-face interview and the original Likert scale
was simplified. In this slightly modified version, partic-
ipants chose one of the following responses to each item:
"I disagree/This is not at all true of me," "Sort of
agree/This is sort of true of me," or "I strongly
agree/This is definitely true of me." Our modified ver-
sion has an internal consistency reliability (Cronbach's
alpha) of .71 and a Guttman split-half reliability of r =
.61 (Powell, Tuchin, Touradji, & Manly, 2000). In the
analyses presented here, the summary score from the
AAAS was used to represent acculturation level.

Statistical Methods

Simple bivariate correlation analyses and t tests were
used to determine the strength of the relationships among
the predictors: age, sex, years of education, accultura-
tion (total score on the AAAS), and WRAT-3 reading
level.

The next set of analyses used simple regression mod-
els to determine the relationships between each of the
five predictor variables (age, sex, years of education, to-
tal score on the AAAS, and WRAT-3 reading level)
and performance on each of the neuropsychological
tests. The 13 measures used as dependent variables
were total raw scores for immediate recall and delayed
recall from the SRT, BVRT matching and recognition
score, items correct on the MMSE Orientation, 15-item
Boston Naming, BDAE repetition, BDAE comprehen-
sion, Mattis Identities and Oddities, number correct on
the Rosen Drawing Test, raw score on WAIS-R Simi-
larities, and mean number of words generated over
three 60-sec trials for category and letter fluency. Each
of these 13 dependent variables was predicted by each
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of the 5 dependent variables, which were entered into
the equation alone. Effect size is reported as the propor-
tion of variance in each test score accounted for by the
predictor variable.

Finally, multiple regression was used to determine
the independent contributions of age, sex, years of edu-
cation, acculturation level, and reading score to the pre-
diction of each neuropsychological test score. In each
regression equation, age, years of education, sex, accul-
turation, and reading level were entered together as pre-
dictors of neuropsychological test performance. The
partial regression coefficients for each of the predictors
were examined to determine which variables accounted
for unique and significant amounts of variance in each
cognitive test score. Alpha for all analyses was set atp <
.01 to strike a balance between the likelihood of com-
mitting Type I and Type II errors.

Results

Sample Characteristics

A total of 554 nondemented, English-speaking,
American-bom, non-Hispanic Black WHICAP partici-
pants had complete neuropsychological evaluations,
WRAT-3 data, and neurological exams. Eifty-one par-
ticipants were excluded because of a history of stroke
(n = 17), head injury (n = 8), drug or alcohol abuse (n =
5), or psychiatric history (n = 23). Some patients had
more than one exclusionary condition.

The remaining 503 African American elders had a
mean age of 76.2 years (SD = 6.1), and 75% were
women. Average years of education was 11.4 years {SD
= 3.7) and ranged from 0 to 20 years. WRAT-3 reading
subtest scores ranged from 13 (0-third-grade reading
level) to 56 (post-high school reading level), with a
mean of42.2(5D = 8.1).

Correlations Between Demographics,
Acculturation, and Reading Level

The correlations between the primary independent
variables are shown in Table 1. The correlations be-
tween these variables, although significant, indicate
that the variables reflect constructs that are not mul-
ticollinear. Older African Americans had fewer years of
education relative to younger African Americans. As
expected, African Americans with more years of edu-
cation had higher scores on the WRAT-3 reading sub-
test and were more acculturated. Higher scores on the
WRAT-3 reading subtest were associated with reports
of less traditional (more acculturated) lifestyle as re-

Table 1. Correlations Between Independent Variables

Age
Years of education
AAAS total
WRAT-3 reading

Age

1.00
-.15*
-.07
-.08

Years of
Education

1.00
-.24*

.59*

AAAS Total

1.00
-.28*

Note: AAAS = African American Acculturation Scale; WRAT-3 =
Wide-Range Achievement Test-Version 3.
*p<.OOI.

ported on the AAAS. T tests showed that elderly Afri-
can American women in this sample were significantly
older than elderly African American men, f(501) =
3.77, p<.001.

Demographics, Acculturation, Reading
Level, and Neuropsychological Test
Performance

Table 2 shows the proportion of variance accounted
for by each of the predictor variables in simple regres-
sion equations predicting each of the neuropsycholo-
gical test scores. Sex was not a significant predictor of
performance on any of the measures, accounting for no
more than 0.5% of variance in any of the scores. Age
accounted for 1% to 11% of variance in neuropsycholo-
gical test scores, with its strongest effects on SRT total
recall score. Elders with fewer years of school obtained
lower scores on the measures; the effect size of years of
education ranged from 2% to 32%. Acculturation was a
significant but weak predictor of test scores, accounting
for no more than 6% of variance on any measure.
Finally, WRAT-3 reading score had strong, positive re-
lationships with performance, accounting for 3% to
40% of the variance in test scores.

Multiple regression analyses revealed that reading
level was the strongest independent predictor of most
measures in the neuropsychological battery (p < .001
for all). Among the independent variables, reading level
accounted for the largest proportion of unique variance
on all but 5 of the 13 variables: SRT total and delayed
recall, Mattis DRS Identities and Oddities, category
fluency, and BVRT matching. In contrast, although
years of education had an independent effect on 6 of the
measures, it did not uniquely contribute to the predic-
tion of delayed recall of a word list, orientation, nonver-
bal abstract reasoning, naming, repetition, comprehen-
sion, or drawing.

Age was a significant, independent predictor of
scores on all measures except orientation, repetition,
and comprehension (p < .005 for all). Acculturation
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Table 2. Proportion of Variance (R Ĵ in Neuropsychological Test Scores Accounted for by Demographics, Acculturation, and Reading Level

Test

Learning/memory
SRT total recall
SRT delayed recall
BVRT recognition memory

Orientation
MMSE orientation

Abstract reasoning
WAIS-R similarities raw
DRS identities and oddities

Language
Boston Naming
Letter fluency
Category fluency
BDAE repetition
BDAE comprehension

Visuospatial ability
Rosen Drawing
BVRT matching

Sex"

.001

.001

.004

.004

.005

.005

.002

.002

.000

.004

.003

.001

.001

Age

.119

.070

.059

.012"

.062

.045

.025

.046

.070

.010"

.012"

.036

.058

Years of Education

.166

.091

.156

.020

.319

.077

.148

.216

.184

.057

.096

.071

.139

Acculturation

.025

.011"

.029

.002"

.060

.003"

.048

.030

.028

.028

.017

.039

.038

WRAT-3 Reading

.189

.105

.211

.033

.386

.088

.316

.401

.184

.095

.137

.116

.156

Note: R^ is the proportion of variance in neuropsychological test score accounted for by the independent variable in a simple linear regression. WRAT-3 =
Wide Range Achievement Test-Version 3; SRT = Selective Reminding Test; BVRT = Benton Visual Retention Test; MMSE = Mini Mental State Examination;
WAIS-R = Wechsler Adult Intelligence Scale-Revised; DRS = Dementia Rating Scale; BDAE = Boston Diagnostic Aphasia Examination. All values shown had
ap value less than .01 with the following exceptions.
^None of the R^ values for the effect of sex were significant below the .01 level. "These values did not reach significance.

contributed significantly to the prediction of scores on
only Rosen Drawing; however, there was a trend for
more acculturated African American elders to obtain
higher scores on the WAIS-R Similarities subtest (sr^ =
.01, p = .03) and delayed figure recognition (sr^ = .01, p
= .02) than more traditional (less acculturated) elders.
Sex was not a significant unique predictor of perfor-
mance on any of the cognitive measures.

Discussion

The results show that, among African American el-
ders, age, years of education, acculturation level, and
reading ability have significant, independent effects on
neuropsychological test scores across several cognitive
domains. The magnitude of the association between
reading level and test performance was greatest on
measures of verbal abstraction, naming, and phonemic
fluency. Furthermore, reading level was consistently a
significant unique predictor of test performance across
cognitive domains. Older African Americans obtained
significantly lower scores on several measures, espe-
cially verbal word list learning; however, the independent
effect of age on test score was weak relative to the asso-
ciation between reading level and test score. Elders
with fewer years of school obtained lower scores on all
measures; but again, in the context of the other demo-

graphic variables such as acculturation and reading
level, the association of years of education with test
performance was diminished. Finally, acculturation
level was a unique predictor of only drawing skill.
These findings support the use of within-group cultural
and educational variables to adjust expectations of test
performance among African American elders.

Hypotheses regarding quality of education (as
operationalized by reading level) were based on our
previous work with elders with no formal education
(Manly et al., 1999), as well as a study that used the
WRAT-3 to explain differences in test performance be-
tween African American and White elders (Manly et
al., 2002). These hypotheses were partially confirmed.
African Americans with lower reading levels obtained
lower scores on measures of figure memory, verbal
abstraction, naming, letter fluency, comprehension,
phrase repetition, and visuospatial skill; these effects
were independent of acculturation, age, years of educa-
tion, and sex. However, contrary to our original hypoth-
eses, reading level also had a significant unique effect
on learning and delayed recall scores from the SRT, ori-
entation, a measure of nonverbal abstraction (Identities
and Oddities from the DRS), as well as words generated
within a particular category (animals, foods, and cloth-
ing). Nevertheless, the effect sizes of reading level for
these measures (2% to 7% of the variance of the test
scores uniquely accounted for by WRAT-3) were much
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smaller than the effect sizes of reading level for other
measures such as verbal abstraction, naming, and letter
fluency (ranging from 5% to 26%).

These results add to the literature, suggesting that
reading level is a more sensitive proxy for educational
experience than years of education among African
American elders. However, educational quality is only
one of many variables that may influence reading rec-
ognition scores, including general (native) cognitive
ability, reading experience obtained through access to
books in the home or as a result of occupational de-
mands, and test wiseness. Future study will explore the
relationship of WRAT-3 reading score to other mea-
sures of educational quality such as per-student expen-
ditures, teacher salaries, and length of school year. Re-
gardless of the abilities and experiences that determine
reading level, this skill appears to be the strongest pre-
dictor of cognitive test performance among African
American elders.

It was hypothesized that acculturation level would be
a unique predictor of performance on certain cognitive
measures; however, this hypothesis was largely unsup-
ported by the data. African American elders who were
more acculturated obtained higher scores than tradi-
tional African American elders on all measures except
delayed recall of a word list, orientation, and nonverbal
abstraction. However, once other demographic vari-
ables and reading level were entered into the model, the
unique effect of acculturation was significant only for
Rosen Drawing, in which AAAS score accounted for
only 2% of the variance.

The association of cognitive test performance with
acculturation level and reading skill could be explained
by other cognitive and noncognitive factors that have a
direct influence on test performance. For example, ac-
culturation level may reflect the salience that a particu-
lar task has in everyday life. Traditional cognitive mea-
sures are based within a dominant culture that
emphasizes individualism, detail, and speeded perfor-
mance, whereas traditional African Americans are
more likely to ascribe to a belief system that is spiritu-
ally based and holistic and that emphasizes interper-
sonal relationships (Asante, 1990; Boykin, Jagers,
EUison, & Albury, 1997; Shade, 1991). Less accultur-
ated elders, as well as African Americans who attended
poorly funded, segregated schools, may not be as "test-
wise" or as proficient in the implicit and explicit lan-
guage of neuropsychological assessment. Accultura-
tion and reading level also may reflect the influence of
racial socialization on motivation or attitude toward
testing. For example, African American children with
higher levels of cultural mistrust obtained lower scores

on cognitive measures when assessed by a White exam-
iner (Terrell, Terrell, & Taylor, 1981).

The complete range of cognitive skills and learning
strategies of ethnic minorities may not be adequately
tapped by standard cognitive tasks. Perhaps traditional
neuropsychological tests simply do not elicit the full po-
tential of all African Americans and other ethnic minor-
ity groups. Assessment of these yet-unmeasured
strengths could be the best way to detect subtle neu-
rocognitive dysfunction among ethnic minorities. Evi-
dence that supports this possibility is derived from stud-
ies demonstrating that, when test stimuli are more
culturally pertinent to the experiences of African Ameri-
cans, performance improves (Hayles, 1991). Prior re-
search indicates that African Americans obtain higher
scaled scores on measures of divergent thinking or cre-
ativity than on traditional measures of general informa-
tion or verbal abstraction (Price-Williams & Ramirez,
1977; Torrance, 1971). In addition, some research shows
that, in contrast to reports of lower African American
performance on memory tests with verbal and figural
stimuli, African Americans obtain higher scores on mea-
sures of facial recognition (both White and Black faces)
than Whites (Barkowitz & Brigham, 1982; Golby,
Gabdeli, Chiao, & Eberhardt, 2001), suggesting in-
creased salience or experience with human face process-
ing among African Americans. These studies point to
several alternative ways in which neuropsychological
measures can be used to assess cognitive abilities that are
salient within African American culture.

Studies of the effect of within-group cultural and ed-
ucational factors on test performance can serve as hy-
pothesis generators for in-depth study of the effect of
these variables on specific cognitive functions. Once
we understand the nature of the relationship between
cultural and educational variables and test perfor-
mance, we may be able to more successfully develop
tests that are specific and sensitive to neurocognitive
impairment among African Americans.
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