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Abstract

The present study aimed to determine how older bilingual subjects’ naming performance is affected by their
knowledge of two languages. Twenty-nine aging (mean age = 74.0; SD = 7.1) Spanish-English bilinguals were
asked to name all pictures in the Boston Naming Test (BNT) first in their dominant language and then in their
less-dominant language. Bilinguals with similar naming scores in each language, or relatively balanced bilinguals,
named more pictures correctly when credited for producing a correct name in either language. Balanced bilinguals
also named fewer pictures in their dominant language than unbalanced bilinguals, and named more pictures
correctly in both languages if the pictures had cognate names (e.g., dart is dardo in Spanish). Unbalanced bilinguals
did not benefit from the alternative (either-language) scoring procedure and showed cognate effects only in their
nondominant language. These findings may help to guide the interpretation of neuropsychological data for the
purpose of determining cognitive status in older bilinguals and can be used to develop models of bilingual language
processing. Bilinguals’ ability to name pictures reflects their experience with word forms in both languages.

(JINS, 2007, 13, 197-208.)
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INTRODUCTION

To communicate speakers rely—perhaps even take for
granted—that most of the things they want to talk about
have names and that they usually can retrieve those names
easily. The ability to produce names is one of the most
essential components of successful communication, and thus
it is not surprising that picture naming is one of the most
broadly measured skills in both clinical and experimental
settings. Picture naming taps several cognitive skills (e.g.,
visual analysis; object recognition; semantic, lexical, and
phonological processing) and is sensitive to a variety of
cognitive impairments (Lezak, 1995). Studies also show
picture naming skills are influenced by bilingualism.
Researchers generally agree that bilingual children have
smaller productive vocabularies than their monolingual peers
(unless words from both languages are pooled in which
case bilinguals have bigger vocabularies). Some have sug-
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gested that bilinguals “catch up” by adulthood (see review
in Hamers & Blanc, 2000), but recent studies suggest other-
wise. Cognitively intact adult bilinguals have more tip-of-
the-tongue, or TOT, retrieval failures than monolinguals
(Gollan & Acenas, 2004; Gollan et al., 2005a; Gollan &
Silverberg, 2001), name pictures more slowly than mono-
linguals (Gollan et al., 2005b), and name fewer pictures
correctly on standardized naming tests such as the Boston
Naming Test, or BNT (Roberts et al., 2002). Importantly,
these bilingual disadvantages were found even when bilin-
guals were tested exclusively in their dominant language
(e.g., Gollan & Acenas, 2004).

An emerging consensus is that knowledge of two lan-
guages itself (not something correlated with bilingualism)
affects picture naming (e.g., Gollan & Acenas, 2004; Gol-
lan & Silverberg, 2001; Roberts et al., 2002). Gollan and
her colleagues proposed that bilinguals have more diffi-
culty producing words relative to monolinguals because
bilinguals only speak one language at a time, divide use
between two languages, and therefore use words particular
to each language relatively less often than monolinguals
(see also Migiste, 1979; Ransdell & Fischler, 1987). Con-
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firming this hypothesis, bilinguals retrieved names as well
as monolinguals when materials were designed to consider
bilingual variables. For example, bilinguals and monolin-
guals may be equated for use of proper names that seldom
differ between languages. Although monolinguals have par-
ticular difficulty retrieving proper names, bilinguals did not
have more difficulty with proper names, and bilinguals and
monolinguals had similar numbers of TOTs for proper names
(Gollan et al., 2005a).

Similarly, although bilinguals had more TOTs than mono-
linguals when trying to retrieve noncognates (i.e., words
that have dissimilar names across languages such as muzzle
and its Spanish translation bozal), bilinguals had the same
number of TOTs as monolinguals when the picture names
were cognates (Gollan & Acenas, 2004), which are transla-
tion equivalents with similar forms (e.g., pirdmide is Span-
ish for pyramid). More fluent processing of cognates relative
to noncognates, or “cognate effects,” have been reported
using a variety of tasks including lexical decision (e.g.,
Caramazza & Brones, 1979), masked priming (e.g., Gollan
et al., 1997), translation (e.g., de Groot et al., 1994), word
association (van Hell & De Groot, 1998), and picture nam-
ing (Costa et al., 2000). Although cognate status has prac-
tically become a standard manipulation in experimental
research on bilinguals (see review in Friel & Kennison,
2001), little to nothing is known as to whether cognate sta-
tus may affect bilinguals’ performance on standardized tests.

One study examined how bilingualism affects perfor-
mance on the BNT. College-aged bilinguals who named
similar numbers of BNT pictures correctly in Spanish and
English (n = 25), or balanced bilinguals, also named a greater
total number of pictures correctly if they were given credit
for producing names in either language (Kohnert et al.,
1998; see also Gollan & Silverberg, 2001). In contrast, bi-
linguals with much stronger naming scores in one than in
the other language, or unbalanced bilinguals (n = 75),
obtained equivalent scores with the “either-language” ver-
sus dominant-language-only scoring procedures. This either-
language scoring method allowed bilinguals to use their
relatively less-dominant language to name some pictures.
Apparently, only relatively balanced bilinguals knew some
pictures names in their nondominant language that they did
not know in their otherwise more-dominant language.

The studies just reviewed demonstrated that bilingualism
influences naming skills in young or middle-aged speakers.
In the current study, we report preliminary data suggesting
that bilingualism also affects naming scores in older bilin-
guals. It is important to determine how bilingualism affects
naming in this population because older adults are fre-
quently referred for neuropsychological evaluation and
because confrontation naming is commonly used to diag-
nose cognitive status (e.g., naming scores improve dis-
crimination of dementia from other forms of cognitive
impairment; Mungas et al., 2005). To this end, we in-
vestigated whether older bilinguals would show the
either-language scoring effects previously reported in
college-aged bilinguals (Kohnert et al., 1998). In addition,
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because a large number of BNT pictures have Spanish—
English cognate names (see the Methods section), we inves-
tigated whether older bilinguals’ BNT scores are influenced
by cognate status.

METHODS

Participants

A total of 29 cognitively healthy Spanish-English bilin-
guals (21 women) from the Hispanic cohort at the Univer-
sity of California, San Diego (UCSD) Alzheimer’s Disease
Research Center (ADRC) participated. Participants were
recruited from the local community by a Spanish-English
bilingual social worker by means of her attendance at His-
panic conferences, support groups, health resource fairs,
Spanish-language flyers posted at such events, and through
referrals from existing participants. Participants were clas-
sified as Hispanic if they spoke Spanish, had a Hispanic
surname, or identified themselves as Hispanic. Participants
were diagnosed as cognitively intact by two senior staff
neurologists using criteria developed by the National Insti-
tute of Neurological and Communicative Disorders and
Stroke (NINCDS) and the Alzheimer’s Disease and Related
Disorders Association (ADRDA; McKhann et al., 1984)
and based on medical, neurological, and neuropsychologi-
cal evaluations and several laboratory tests (to rule out
dementia). The UCSD Internal Review Board approved all
procedures, and participants provided written consent for
their participation.

As part of their ongoing participation in research, His-
panic participants were screened for bilingualism over the
phone or during their annual ADRC evaluation. There were
approximately 41 cognitively intact participants in the His-
panic cohort at the time of data collection. Twenty-seven
bilinguals rated themselves as having “fair” or better knowl-
edge of both Spanish and English and 2 bilinguals with
lower ratings (subjects 16 and 18; see Tables 2 & 3) were
invited to participate in the study. The remaining Hispanic
participants were excluded either because they could not be
contacted during the time of study, or because of low self-
ratings for speaking the nondominant language. Table 1
shows the characteristics of all 29 participants tested, and
of the 10 most and 10 least balanced bilinguals tested (as
described below). Fifteen were educated in the United States,
13 in Mexico, and 1 in Peru.

Method of classifying bilinguals into types

Perfectly balanced knowledge of both languages is rare
(Kroll & de Groot, 2005), and there is no accepted standard
for classifying bilinguals in terms of balance. Following
Kohnert et al. (1998), we classified bilinguals as balanced
versus unbalanced bilinguals in relative terms using BNT
difference scores. We classified the 10 participants with the
most (6 women) and least (8 women) similar BNT scores in
Spanish and English as “balanced” and “unbalanced” bilin-
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Table 1. Mean (M) and standard deviation (SD) of participant characteristics®
Most balanced  Least balanced Comparison of
All bilinguals bilinguals bilinguals most to least
(n=129) (n =10) (n=10) balanced bilinguals

Characteristic M SD M SD M SD Two-tailed ¢t p value SE
Age (years) 74.0 7.1 73.6 6.0 74.0 8.3 <1 .90 32
Education 11.7 3.6 114 33 13.2 1.5 1.56 .14 1.15
DRSP 134.7 5.8 1348 5.8 136.3 4.8 <1 .54 24
Years lived in USA 55.8 226 47.7 18.4 65.3 22.9 1.90 .07 9.3
Dominant-language verbal fluency 358 109 35.8 11.1 37.3 9.3 <1 .89 4.2
Nondominant-language verbal fluency 20.4 9.9 233 6.6 19.7 11.2 <1 .53 4.2
Dominant-language self-rated speaking® 6.8 .6 6.5 R 7.0 .0 1.86 .08¢ 0.3
Nondominant-language self-rated speaking® 4.4 1.4 5.0 1.2 4.3 1.3 1.25 23 0.6
Dominant-language percent daily use 81.6 18.4 68.0 20.4 91.0 14.1 2.88 .01 7.3
Nondominant-language percent daily use 184 18.4 32.0 20.4 9.4 14.1 2.88 .01 7.3
Spanish verbal fluency (PMR) 299 124 36.7 9.6 24.1 12.3 2.55 .02 4.9
English verbal fluency (FAS) 263 134 224 7.0 32.9 13.8 2.15 .05¢ 4.9
Spanish self-rated speaking® 5.8 1.5 6.5 .8 4.9 1.7 2.63 .02¢ 0.6
English self-rated speaking® 5.4 1.7 5.0 1.2 6.4 1.3 2.59 .02¢ 0.5
Percent daily use of Spanish 479 37.0 68.0 20.4 20.9 33.1 3.82 <.01 12.3
Percent daily use of English 52.1 370 32.0 20.4 79.1 33.1 3.82 <.01 12.3

2Boston Naming Test difference scores were used to classify bilinguals as “balanced” versus “unbalanced.” Language dominance was determined by

asking participants in which language they preferred to be tested.

"Dementia Rating Scale (DRS; Mattis, 1988); Spanish-dominant participants were tested using a Spanish translation.
¢Self-ratings of spoken language proficiency on a scale of 1-7, with 1 being “little to no knowledge,” 4 being “functional,” and 7 being “like a native

speaker.”

dThis difference was not significant when balanced and unbalanced bilinguals were matched for years of education.
¢These differences were marginally significant when balanced and unbalanced bilinguals were matched for years of education.

guals respectively (see column entitled “dominant minus
nondominant” in Table 2). To examine the potential limita-
tion of using an arbitrary cutoff for what qualifies as “bal-
anced,” we also conducted statistical analyses that included
all 29 bilinguals tested and considered degree of balance
along a continuum (see Figures 2 & 4). In addition, we
considered to what extent the results depend on the use of
BNT difference scores to classify bilinguals into types by
correlating the observed effects with alternative methods of
classifying bilinguals (difference scores based on profi-
ciency ratings, verbal fluency, reported daily use of each
language, and also the ability to name pictures in both lan-
guages; see Tables 4 & 5).

Relative to unbalanced bilinguals, balanced bilinguals
reported less percent daily use of English, living in the
United States for fewer years, lower self-rated ability to
speak English, and higher self-rated ability to speak Span-
ish (see Table 1). These characteristics suggest that increased
use of the language not dominant in the environment (Span-
ish in this case) leads to more balanced knowledge of two
languages. Balanced and unbalanced bilinguals did not dif-
fer significantly in age, DRS scores (Mattis, 1988), or edu-
cation level (see Table 1). However, there were three
balanced bilinguals with less than 9 years of education
(range, 6—16 years), whereas all unbalanced bilinguals had
at least 11 years of education (range, 11-16 years). We
address the influence of education, as described in the Data
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Analysis section below, to rule out the possibility that the
effects of interest were caused by subtle differences in edu-
cation level between groups.

Materials and Procedures

Participants were tested in their homes by two (one testing
and one observing) proficient Spanish—English bilinguals.
Participants were asked to name all 60 pictures in the BNT
(Kaplan et al., 1983) first in the language they chose as
dominant, and then in their less-dominant language. An
experimenter recorded naming accuracy, and later verified
coding using audiotaped recordings of the testing sessions.
Naming trials were administered according to the standard-
ized instructions, except that participants were asked to name
all 60 pictures (as recommended by Kohnert et al., 1998,
testing was not discontinued after eight failed naming tri-
als, began at item #1 instead of item #30, and participants
were credited only for pictures that they named). After the
BNT, participants were tested on Spanish verbal fluency
using the letters PMR. Spanish-dominant participants were
also tested on FAS in English, and FAS scores in English
for English-dominant participants were obtained from the
most recent annual ADRC evaluation (Artiola i Fortuny
et al., 1998, reported that FAS-English and PMR-Spanish
are difficulty-matched).
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Table 2. Individual participants’ number correct on BNT using different scoring methods?®

Number correct

Language Dominant Either
Bilingual ~ with most Either Dominant Nondominant Both minus minus
Subject type correct language language language languages nondominant dominant
11> Balanced English 56 53 52 49 1 3
29¢ Balanced Spanish 45 42 40 37 2 3
20 Balanced Spanish 45 39 36 30 3 6
14¢ Balanced English 40 35 31 26 4 5
2¢ Balanced Spanish 57 52 46 41 6 5
3¢ Balanced Spanish 56 53 47 44 6 3
28¢ Balanced Spanish 52 51 41 40 10 1
9¢ Balanced Spanish 55 55 41 41 14 0
22 Balanced Spanish 52 49 35 32 14 3
13 Balanced Spanish 51 48 33 30 15 3
15 Spanish 42 40 24 22 16 2
16 Spanish 48 47 30 29 17 1
214 Spanish¢ 56 56 39 39 17 0
12 English 44 44 26 26 18 0
24 English 55 55 36 36 19 0
5 Spanish 51 49 29 27 20 2
27 English 52 51 31 30 20 1
19 English 42 41 20 19 21 1
23 Spanish 44 43 22 21 21 1
8 Unbalanced  English 46 46 24 24 22 0
10 Unbalanced  Spanish 49 49 24 24 25 0
25 Unbalanced  English 56 56 31 31 25 0
6° Unbalanced  English 52 52 26 26 26 0
7¢ Unbalanced  English 58 58 31 31 27 0
1¢ Unbalanced  Spanish 49 49 20 20 29 0
17¢ Unbalanced  English 60 60 29 29 31 0
4¢ Unbalanced  English 58 57 19 18 38 1
18¢ Unbalanced  English 56 55 15 14 40 1
26¢ Unbalanced  English 60 60 9 9 51 0

Note. BNT, Boston Naming Test.

2Participants are sorted in order by degree of balanced bilingualism based on dominant minus nondominant language scores.
bThis participant named one less picture correctly in the language s/he reported preferring.

¢Included in education-matched analysis (see the Results section).

dData was missing one trial. Scores were extrapolated based on the number correct out of 59 to an estimated total correct out of 60 (to

match the same baseline as the rest of the participants).

Cognates in the BNT

Approximately half of the BNT pictures have Spanish—
English cognate names. The exact proportion of cognates
may differ slightly depending on how cognate is defined.
For the current study, two independent raters who were
proficient in Spanish and English determined cognate sta-
tus (T.H.G.; R.I.LM.). Such ratings are strongly correlated
with other ways of determining cognate status (e.g., Friel &
Kennison, 2001). The BNT items were originally normed
using monolingual English speakers (Kaplan et al., 1983)
and graded in difficulty with easy pictures at the beginning
(e.g., item #1 is bed) and becoming progressively more
difficult (e.g., item #60 is abacus). Because the BNT was
not designed for use with bilinguals, the cognates and non-
cognates are not matched for difficulty, and pictures with
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cognate names were, on average, more difficult (had higher
item numbers) than pictures with noncognate names. To
illustrate, of the first 15 (the easiest items in the test) only 2
are cognates (e.g., flower which is flor in Spanish); how-
ever, 7 of the last 15 (the hardest items in the test) are
cognates (e.g., abacus is dbaco in Spanish; cognates and
noncognates are roughly difficulty-matched in items 30— 60;
see below). To consider how cognate status may affect nam-
ing skills, we selected as many cognates and noncognates
as possible while matching for item number (see Appen-
dix). We matched 22 cognates with a mean item number of
34.4 (SD = 14.7) to 22 noncognates with a mean item num-
ber of 34.3 (SD = 17.2; t < 1). These materials were also
matched for difficulty based on published percent correct
responses in monolingual English speakers (Roberts et al.,
2002; ¢(42) = 1.09, p = .28) and monolingual Spanish speak-
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ers (Allegri et al., 1997; 1(42) = 1.08, p = .29; excluding 5
of 22 cognate items that were different in the Allegri et al.
version).

Scoring

For each participant, we obtained four BNT scores: total
correct in each language (dominant and nondominant), total
correct using either-language, and total named correctly in
both languages. All but one participant had higher naming
scores in the dominant language. The exception was a bal-
anced bilingual whose scores in each language differed by
just one; for this participant, we treated the higher score as
“dominant.” Responses were classified as correct if par-
ticipants produced any response classified as acceptable
a priori (see lenient scoring method in Roberts et al., 2002)
without being given a phonological cue.

Data Analyses Planned

We assessed scoring and cognate effects in two ways. To
test for interactions between bilingual type (balanced vs.
unbalanced) and each bilingual effect (scoring method and
cognate), we compared the 10 most versus the 10 least bal-
anced bilinguals in 2 X 2 analyses of variance (ANOVAs)
with participant type as a between-subjects factor and scor-
ing method (dominant-language vs. either-language) or cog-
nate status (cognate vs. noncognate) as within-subjects
factors. We also conducted analyses including all 29 bilin-
guals tested to assess whether each effect varied continu-
ously with the degree of balanced bilingualism using
“dominant minus nondominant language” BNT difference
scores to predict the magnitude of scoring method or cog-
nate effects. Additional analyses to examine the influence
of education on the primary findings of interest include a
regression model with education as an independent variable
within the entire sample and a group comparison with an
education matched subsample.

RESULTS

Group comparisons of the most versus least balanced bilin-
guals are shown in Figures 1 and 3, and the continuous
analyses are shown in Figures 2 and 4. Data for each par-
ticipant are shown in Tables 2 and 3 with participants listed
in order from most to least balanced (see “dominant minus
nondominant” column in Table 2).

Scoring Method Effects

Balanced bilinguals differed from relatively unbalanced
bilinguals in several ways (see Figure 1). Two findings reflect
our method for dividing participants into groups: Relative
to unbalanced bilinguals, the more balanced bilinguals (a)
named more pictures correctly in their nondominant lan-
guage [F(1,18) = 31.64, MSE = 47.84, n; = .64, p < .01]
and (b) named more pictures correctly in both languages
[F(1,18) = 19.39, MSE = 53.47, n} = .52, p < .01].
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Bilingual Type
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Fig. 1. The mean number of pictures that the 10 most balanced
and 10 least balanced bilinguals named correctly (we classified
bilinguals with the smallest Boston Naming Test difference scores
as balanced and those with the biggest difference scores as unbal-
anced; see Table 2). Relative to unbalanced bilinguals, the bal-
anced bilinguals benefited from being given the option to name
pictures in either language (the either-language scoring effect),
named more pictures in their nondominant language and in both
languages, but named fewer pictures correctly in their dominant
language.

Despite their relatively strong knowledge of both lan-
guages, the balanced bilinguals nevertheless had one rela-
tively more dominant language but the difference was smaller
than in less-balanced bilinguals. On average, balanced bilin-
guals named 47.7 (SD = 6.8) and 40.2 (SD = 6.7) pictures
correctly in the dominant and less dominant languages,
respectively [F(1,9) = 19.74, MSE = 14.25, 9, = .69, p <
.01]. Unbalanced bilinguals named 54.2 (SD = 4.9) and
only 22.8 (SD = 7.1) pictures correctly in the dominant and
nondominant languages, respectively [F(1,9) = 122.16,
MSE = 40.36, 77,% = .93, p < .01]. Interestingly, balanced
bilinguals also produced fewer picture names in their
dominant language than did the less balanced bilinguals
[F(1,18) = 6.04, MSE = 34.98, n2 = .25, p = .02]. This
finding resembles previous findings showing bilingual dis-
advantages relative to monolinguals in picture naming (e.g.,
Gollan & Silverberg, 2001; Roberts et al., 2002) and sug-
gests that balanced bilinguals may be “more bilingual” and,
therefore, also show greater bilingualism-related disadvan-
tages than relatively less balanced bilinguals (who are more
like monolinguals).

More importantly, the balanced bilinguals, but not the
relatively unbalanced bilinguals, benefited from being given
the option to name pictures in either language (black vs.
striped bars in Figure 1). Furthermore, the naming disad-
vantage associated with balanced bilingualism was not sig-
nificant using the either-language instead of the dominant-
language score [F(1,18) = 2.10, MSE = 29.18, , = .10,
p = .17]. The interaction between participant type and scor-
ing method (either vs. dominant) was quite robust [F (1, 18) =
25.96, MSE = 0.87, n,, = .65, p < .01]. Planned compari-
sons confirmed that balanced [F(1,9) =31.14, MSE = 1.64,
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Benefit of the Either versus Dominant Language Scoring Method
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Fig. 2. The relationship between degree of bilingualism and the
benefit of the either language scoring method in all 29 bilinguals
who participated in the study. On the x-axis are Boston Naming
Test difference scores; the difference between number of pictures
named correctly in the dominant language versus in the nondom-
inant language. Smaller differences (further to the left) indicate
more similar naming scores in the two languages. On the y-axis is
the either-language scoring effect, the difference between the num-
ber of pictures named correctly in either-language versus in the
dominant language. Bigger differences (further up) indicate greater
benefit from the option to use either-language to name pictures.
The figure shows that more balanced bilinguals derived greater
benefit from the either-language scoring method.

m; = .78, p < .01] but not unbalanced bilinguals [F(1,9) =
2.25, MSE = .09, 775 = .20, p = .17] benefited significantly
from use of the either-language instead of the dominant-
language scoring method.

When all 29 studied bilinguals were included in a regres-
sion analysis, scoring method effects varied continuously
with the degree of balance (see Figure 2), supporting the
group comparison findings: the more similar naming skills
in the two languages were, the greater was the benefit from
either-language scoring method [» = —.67, p < .01]. Because
there was some tendency toward a higher education level in
unbalanced relative to balanced bilinguals (see Table 1) and
education level (and correlated factors) can have a power-
ful influence on test performance (e.g., see Byrd et al.,
2005), we repeated our continuous analyses with BNT dif-
ference scores (the measure of balance), years of education,
and dominant-language scores (to rule out ceiling effects)
entered simultaneously into a linear regression analysis. Con-
firming our hypotheses, scoring method [r = .59, p < .01],
but not education level [r = .24, p = .10], and not dominant-
language scores [r = .20, p = .21], was a significant pre-
dictor of the extent to which participants benefited from the
either-language scoring method.

In addition, we repeated our 2 X 2 ANOVA in an age- and
education-matched subset (n = 14) of the participants tested
and obtained the same pattern of results reported above.
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Fig. 3. Percent correct picture naming responses for difficulty-
matched cognate (n = 22) and noncognate (n = 22) Boston Nam-
ing Test pictures in the nondominant (upper panel) and dominant
languages (lower panel) in the most balanced (n = 10) and least
balanced (n = 10) bilinguals. Cognate facilitation effects are more
robust in the nondominant language, and only balanced bilinguals
showed significant cognate effects in the dominant language.

Finally, although most (8 of 10) of the balanced bilinguals
were Spanish-dominant, and most of the unbalanced bilin-
guals were English-dominant (see Table 2), the correlation
between degree of balanced bilingualism and benefit from
the either-language scoring method was present when includ-
ing only Spanish-dominant participants [n = 15; r = —.74,
p < .01] and also when including only English-dominant
participants [n = 14; r = —.61, p = .02].

These analyses suggest that older bilinguals with similar
naming skills in each language will benefit from the either-
language scoring procedure (as Kohnertetal., 1998, reported
for college-aged bilinguals) regardless of education level and
language dominance. They also extend the original findings
by showing a continuous relationship between the degree of
difference between the two languages and the benefit from
the alternative scoring procedure. In the next section, we
describe a second bilingual effect on the BNT that also var-
ied continuously with the size of BNT difference scores.

Cognate Facilitation Effects

Figure 3 shows the means comparing the 10 most balanced
to 10 least bilinguals’ naming scores for cognates and
difficulty-matched noncognates, Table 3 shows the individ-
ual data, and Figure 4 shows the continuous analysis which
included all 29 participants tested. There was a significant
cognate effect in the nondominant language [F(1,18) =
62.74, MSE = .02, 93 = .78, p < .01], and no interaction
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Fig. 4. The relationship between the degree of bilingualism and
cognate facilitation effects in the nondominant (upper panel) and
dominant (lower panel) languages in the 29 bilinguals who par-
ticipated in the study. On the x-axes are Boston Naming Test dif-
ference scores (total pictures named correctly in the dominant
minus nondominant languages). Smaller differences (further to
the left) indicate more similar naming scores in the two languages.
On the y-axes are cognate effects (i.e., the difference the percent-
age of pictures named correctly with cognate vs. noncognate names).
Bigger differences (further up) indicate bigger cognate facilitation
effects. The figures show that cognate effects were bigger in more
balanced bilinguals and particularly in the dominant language.

such that balanced and unbalanced bilinguals showed sim-
ilarly sized cognate effects in the nondominant language
[F(1,18) = 2.09, MSE = .02, ;, = .10, p = .17]. Planned
comparisons confirmed that both balanced [ paired t(9) =
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6.60, SE = .05, p < .01] and unbalanced bilinguals [ paired
1(9) = 4.60, SE = .05, p < .01] showed significant cognate
facilitation effects in the nondominant language.

The dominant language also revealed a significant cog-
nate effect [F(1,18) = 15.01, MSE = .004, nﬁ = 46,p <
.01], however, in this case balanced bilinguals showed big-
ger cognate effects than unbalanced bilinguals as indicated
by a significant interaction between bilingual type and cog-
nate status [F(1,18) = 8.15, MSE = .004, n,f = 31,p=
.01]. Planned comparisons confirmed that balanced [ paired
t(9) = 3.85, SE = .04, p < .01] but not unbalanced bilin-
guals [ paired t(9) = 1.05, SE = .02, p = .32] showed sig-
nificant cognate effects in the dominant language.

The analysis, including all 29 bilinguals tested, con-
firmed the results of the group comparisons (see Figure 4),
more balanced bilinguals showed bigger cognate effects in
the dominant language (r = —.41, p = .03), but all bilin-
guals showed cognate effects in the nondominant language
(r = —.29, p = .17). The unbalanced bilinguals’ smaller
sized dominant language cognate effects could not be attrib-
uted to differences in education level or to ceiling effects.
When all three variables were entered simultaneously as
covariates in a regression analysis, the degree of balance
was a marginally significant predictor of dominant lan-
guage cognate effects [ = .38, p = .09] but education level
[r= .06, p = .77] and dominant language BNT scores [r =
.05, p = .83] did not even approach significance. In addi-
tion, a 2 X 2 ANOVA in the age- and education-matched
subset (n = 14) of the participants tested produced the same
pattern of results.

Interestingly, between items 30 and 60 there are 18 cog-
nates [M item number 43.94; SD = 8.63] and 12 non-
cognates [M item number 47.83; SD = 8.90] that are roughly
matched for difficulty based on item number [t = 1.19,
SE = 3.26, p = 0.24]. We repeated our analyses of cognate
effects including only the last 30 items and obtained the
same pattern of results. Thus, bilingual BNT scores may be
affected by cognate status even when adhering to the stan-
dardized administration procedure (beginning in the middle
of the test; see the Methods section).

Others investigators have also found stronger cognate
effects in the nondominant than in the dominant language
(Costa et al., 2000; Roberts & Deslauriers, 1999; van Hell
& Dijkstra, 2002). To explain why cognate effects are more
robust in the less-dominant language, it can be assumed
that cognate effects result from converging activation from
lexical representations in each language onto phonemes that
are needed to produce the word in both languages (Costa
et al., 2000, 2005; Gollan & Acenas, 2004) and that the
dominant language produces stronger activation to the pho-
neme level than the nondominant language. Our results fur-
ther indicate that dominant-language cognate facilitation
effects are more likely to be observed (see Figure 4) in
bilinguals with more similar naming abilities in the two
languages; in such bilinguals, the nondominant language is
more likely to be powerful enough to have an effect on the
dominant language.
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Table 3. Proportion that each individual participant named correctly of BNT pictures with cognate (n = 22)
and noncognate (n = 22) names matched for difficulty using BNT item number?

Percent Correct

Nondominant language

Dominant language

Dominant
Bilingual minus Dominant Cognate Cognate
Subject type nondominant  language Cognates  Noncognates effect Cognates  Noncognates effect
11° Balanced 1 English 0.91 0.77 0.14 0.91 0.82 0.09
200 Balanced 2 Spanish 0.64 0.55 0.09 0.77 0.59 0.18
20 Balanced 3 Spanish 0.68 0.41 0.27 0.55 0.68 —-0.14
140 Balanced 4 English 0.64 0.36 0.27 0.68 0.41 0.27
2b Balanced 6 Spanish 0.86 0.55 0.32 0.91 0.77 0.14
3b Balanced 6 Spanish 0.91 0.59 0.32 0.91 0.77 0.14
28P Balanced 10 Spanish 0.86 0.41 0.45 0.91 0.68 0.23
9b Balanced 14 Spanish 0.82 0.41 0.41 0.95 0.82 0.14
22 Balanced 14 Spanish 0.82 0.23 0.59 0.86 0.73 0.14
13 Balanced 15 Spanish 0.55 0.32 0.23 0.91 0.59 0.32
15 Middle 16 Spanish 0.64 0.05 0.59 0.68 0.55 0.14
16 Middle 17 Spanish 0.68 0.18 0.50 0.82 0.68 0.14
21 Middle 17 Spanish 0.68 0.43 0.25 1 0.86 0.14
12 Middle 18 English 0.41 0.23 0.18 0.73 0.64 0.09
24 Middle 19 English 0.68 0.27 0.41 0.95 0.86 0.09
5 Middle 20 Spanish 0.50 0.27 0.23 0.82 0.77 0.05
27 Middle 20 English 0.55 0.32 0.23 0.86 0.77 0.09
19 Middle 21 English 0.32 0.18 0.14 0.77 0.5 0.27
23 Middle 21 Spanish 0.36 0.18 0.18 0.68 0.64 0.05
8 Unbalanced 22 English 0.36 0.27 0.09 0.73 0.77 —0.05
10 Unbalanced 25 Spanish 0.50 0.23 0.27 0.82 0.73 0.09
25 Unbalanced 25 English 0.45 0.45 0 1 0.82 0.18
6P Unbalanced 26 English 0.45 0.27 0.18 0.86 0.86 0
7b Unbalanced 27 English 0.64 0.23 0.41 0.95 0.95 0
1° Unbalanced 29 Spanish 0.36 0.18 0.18 0.82 0.82 0
17° Unbalanced 31 English 0.64 0.14 0.50 1 1 0
40 Unbalanced 38 English 0.27 0.09 0.18 0.91 0.95 —0.05
18° Unbalanced 40 English 0.27 0.09 0.18 0.91 0.86 0.05
26° Unbalanced 51 English 0.18 0.05 0.14 1 1 0

2Participants are sorted in order by degree of balanced bilingualism based on dominant minus nondominant language scores.

bIncluded in education-matched analysis (see Results section).

Thus far, we reported that both the either-language scor-
ing benefit and cognate facilitation effects are greater in
bilinguals with more similar BNT naming scores. Before
discussing the implications of these findings, we briefly
consider the extent to which the results depend on the use
of BNT difference scores as a means for classifying bilin-
guals as balanced or unbalanced.

Measures of Balanced Bilingualism

A limitation of the current findings (and those reported by
Kohnert et al., 1998) is that we used BNT scores to classify
bilinguals as balanced or not and the BNT was also the pri-
mary outcome measure. Table 4 shows alternative (noncir-
cular) ways of measuring the degree to which knowledge of
each language is similar (balanced) and how these measures
relate to the above-reported effects. The first row reflects the
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findings reported above (the correlation between BNT dif-
ference scores and bilingual effects). The second through
fourth rows show how the results generalize to alternative
ways of measuring balanced bilingualism. The alternative
measures were three difference scores (dominant minus non-
dominant language) using verbal fluency scores, self-ratings
of proficiency, and self-reported estimates of daily use of each
language. Notably, the only significant correlation (other than
those in the first row) was between percent-of-daily-use of
each language and the either-language scoring method. Bilin-
guals who reported more similar use of each language were
more likely to benefit from the option to name in either lan-
guage than bilinguals who reported using one language most
of the time. In contrast, verbal fluency and self-rated lan-
guage proficiency did not predict the either-language scor-
ing benefit, and no measure (other than BNT difference scores)
predicted the size of cognate effects.
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Table 4. Pearson bivariate correlations between measures of balanced bilingualism
(difference scores) and scoring method effects and cognate effects®

Difference score

Scoring method effect

Cognate effects
(cognates correct minus
noncognates correct)

Dominant minus Either language minus Dominant Nondominant
nondominant language dominant language language language
BNT score —0.67%* —0.41* —0.18
Verbal fluency score 0.08 —-0.17 0.01
Self-rated speaking ability —0.19 —0.12 —0.01
Percent of daily use —0.43% —0.28 0.08

Note. BNT = Boston Naming Test.
AN = 29.

**p = .01. (two-tailed).

*p = .05 (two-tailed).

These results suggest that dominant-language cognate
effects and the either-language scoring benefit (and in
Kohnert et al., 1998) applies to bilinguals with similar nam-
ing scores, but does not generalize to all definitions of “bal-
anced bilingualism”; bilinguals who may be considered
“balanced” in some sense will not necessarily show the
reported effects. Interestingly, they also suggest that differ-
ent ways of quantifying bilingualism will reflect different
aspects of proficiency in the two languages. Table 5 shows
correlations between five different ways of measuring the
degree of bilingualism and measures of ability in the non-
dominant and dominant languages. Included are four

difference scores (where smaller differences equal “more
bilingual”), and as a more idealized measure that reflects to
what extent a person is bilingual for each individual pic-
ture, we also included the “both-languages” score (i.e., the
number of pictures named in both languages; see Figure 1).

Two aspects of these correlations are striking. First, the
both-languages score is the only score that is significantly
correlated with all of the other measures (i.e., the four dif-
ference scores). Second, increased proficiency in the non-
dominant language is consistently associated with a higher
degree of bilingualism as measured by smaller difference
scores and higher both-languages scores. Thus, the ability

Table 5. Pearson bivariate correlations between nondominant or dominant language scores
or self-ratings and different ways of measuring balanced bilingualism®

Difference scores
Dominant minus nondominant language

Both-
languages Verbal Self-rated Percent of
Language Measure score BNT fluency speaking daily use
Both-languuages score 1.00 —0.76** —0.42% —0.53%* —0.43*
Difference Scores BNT score — 1.00 0.34 0.41%* 0.60%%*
(Dominant minus Verbal Fluency score — — 1.00 0.29 0.06
nondominant) Self-rated Speaking ability — — — 1.00 0.50%%*
Percent of Daily Use — — — — 1.00
Nondominant BNT score 0.99%%* —0.83%* —0.37* —0.53%* —0.48%*
Language Verbal Fluency score 0.57%%* —-0.20 —0.35 —0.65%* —0.22%
Self-rated Speaking ability 0.51%%* —0.30 —0.26 —0.93%%* —0.37*
Percent of Daily Use 0.43% —0.60%* —0.06 —0.50%* —1.00%%*
Dominant Language BNT score 0.12 0.54%%* 0.04 —0.06 0.37*
Verbal fluency score 0.20 0.09 0.47%* —0.38% —0.16
Self-rated Speaking ability —0.18 0.38* 0.14 0.41* 0.44*
Percent of Daily Use —0.43% 0.60%* 0.06 0.50%%* 1.00%%*

Note. BNT, Boston Naming Test.

AN = 29.

**p = .01 (two-tailed).

*p = .05 (two-tailed).
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to name pictures in both languages and proficiency in the
less-dominant language may turn out to be important for
classifying bilinguals in terms of type. Although rather spec-
ulative at this point, these results make sense in that these
same abilities also distinguish bilinguals from monolin-
guals (who cannot name pictures in more than one lan-
guage, and who cannot speak anything but their dominant
language).

DISCUSSION

Because they can communicate in two languages, bilingual
speakers have a tremendous and obvious advantage in com-
municative competence relative to monolinguals. Bilingual-
ism also incurs some nonlinguistic processing advantages
(e.g., bilingualism protects against age-related decline in
cognitive control; Bialystok et al., 2004). However, bilin-
gualism also entails some processing costs, including reduced
verbal fluency scores (Gollan et al., 2002; Rosselli et al.,
2000) and lower BNT scores (Roberts et al., 2002). The
current study suggests that older adults’ naming skills are
similarly affected by bilingualism as younger adults (Kohnert
etal., 1998) and build on previously reported bilingual effects
by suggesting that there is no “magic point” at which speak-
ers become bilingual. Instead, bilingual effects on naming
(including either-language scoring effects, dominant lan-
guage cognate effects, and the dominant language naming
disadvantage) are stronger in bilinguals who obtain more
similar naming scores in each language. In future studies, it
will be important to replicate these findings in part because
of the small sample size we tested, but also to test for gen-
eralizability to other types of bilinguals (e.g., those who
speak different languages, or learned their two languages in
different ways).

In addition, the current study emphasizes the need for a
theoretically motivated way of defining “balanced bilin-
gual” abstractly, and it remains to be seen if such bilinguals
will demonstrate an either-language scoring benefit and
dominant-language cognate effects. Exploratory analyses
(see Table 4) raised some important questions. For exam-
ple, bilinguals who reported using both languages to simi-
lar (or balanced) extents in daily life, but not bilinguals
who rated their ability to speak both languages as more
similar, benefited from the either-language scoring proce-
dure. Perfectly balanced knowledge of both languages is
rare (Kroll & de Groot, 2005), and there is no accepted
standard for classifying bilinguals in terms of balance. Fur-
ther studies are needed to identify how to best classify bilin-
guals in terms of their knowledge of both languages for the
purposes of deriving theoretical implications of bilingual-
ism for cognitive processing, diagnosing cognitive impair-
ment in bilinguals, and for predicting a priori how testing
bilinguals in both languages will influence their test perfor-
mance. Our preliminary analyses suggest that the ability to
name pictures in both languages, and to speak in the non-
dominant language, capture many different aspects of what
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it means to be bilingual (these were correlated with all objec-
tive and subjective ways of quantifying the degree of bilin-
gualism; see Table 5).

Investigations of what constitutes normal BNT per-
formance for aging bilinguals are also necessary for
identifying how naming skills change when cognitive func-
tioning declines in bilinguals and may provide unique tools
for diagnosis of cognitive impairment in bilinguals (tools
that are not possible in monolinguals). For exam-
ple, either-language scoring effects or cognate effects may
be more sensitive to cognitive impairment than traditional
(i.e., dominant language) naming scores. Of course the
reverse is also possible, but given that bilinguals may out-
number monolinguals in the world (Kroll & de Groot,
2005), it is important to investigate these possibilities
further.

The cognate effects we reported demonstrate how bi-
linguals’ naming skills—even on standardized measures
such as the BNT—may be affected by the specific com-
bination of languages that they speak. Bilinguals who speak
languages that do not have many cognate names may show
even more pronounced effects that appear as naming
“deficits” on tests that were not designed specifically
for use with bilinguals. If the BNT is used as a measure
of relative proficiency in each language (e.g., to match
groups of bilinguals who speak different languages for
degree of bilingualism), it will be important to consider
cognate status.

Because unbalanced bilinguals did not show cognate
effects in the dominant language, and did not benefit from
either-language scoring, it may appear that nothing will be
gained by testing relatively unbalanced bilinguals in both
languages. However, we caution against this (seemingly
easier) approach, because as just discussed, there is no stan-
dardized method for classifying bilinguals as balanced or
unbalanced. Table 1 shows that balanced bilinguals in the
current study did rate their ability to speak the dominant
versus nondominant languages as more similar than unbal-
anced bilinguals (a difference of 1.5 vs. 2.7). However, we
found that spoken-rating difference scores were not signif-
icantly correlated with BNT difference scores (see Table 5),
and this suggests that spoken ratings were not perfect pre-
dictors of how balanced naming skills in the two languages
were.

One broader implication of the current findings is that
picture naming may be even more sensitive to subtle differ-
ences in language history than previously assumed. The
BNT, a short, untimed, and relatively easy test of confron-
tation naming, was designed to differentiate cognitively intact
from language-impaired individuals, with no thought to
effects of bilingualism. Given this, one might have expected
that the BNT would not be sensitive to differences in pat-
terns of language use (i.e., bilingualism versus monolingual-
ism) in cognitively intact speakers, who were thought likely
to perform close to ceiling. However, the BNT provided
a robust reflection of the cognitive system’s history of
learning and maintaining a doubled load in bilinguals with
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similar naming skills in the two languages. A better under-
standing of bilingualism itself, as well as of cognitive func-
tioning more generally, will emerge in the process of studying
how bilingualism interacts with picture naming skills and
with other measures of cognitive functioning.
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APPENDIX: DIFFICULTY-MATCHED COGNATE AND NONCOGNATE
ITEMS IN THE BNT

Cognates Noncognates?®
Item Item
number English name Spanish translation number English name Spanish translation
8 flower flor 7 comb peine
11 helicopter helicéptero 12 broom escoba
17 camel camello 13 octopus pulpo
18 mask mdscara 14 mushroom hongo/champifién
21 racquet raqueta 15 hanger percha/gancho/colgador
23 volcano volcdn 16 wheelchair silla de ruedas
25 dart dardo 22 snail caracol
26 canoe canoa 24 seahorse caballo marino/de mar
30 harmonica arménica 28 wreath guirnalda/corona
31 rhinoceros rinoceronte 29 beaver castor
33 igloo igld 32 acorn bellota
35 dominoes dominé 34 stilts Zancos
38 harp arpa 40 knocker aldaba
39 hammock hamaca 44 muzzle bozal
43 pyramid pirdmide 46 funnel embudo
45 unicorn unicornio 48 noose dogal/lazo/soga/corredizo
47 accordion acorde6n 51 latch picaporte/pestillo
49 asparagus esparrago 53 scroll pergamino
50 compass compds 54 tongs tenazas/pinzas
52 tripod tripie/tripode 56 yoke yugo
55 sphynx esfinge 57 trellis/lattice enrejado/espaldera
60 abacus dbaco 59 protractor transportador

“Note that noncognates are more likely to be translated in more than one way than cognates (see Tokowicz et al., 2002). Credit was
given for producing any of the names listed correctly (see lenient scoring method in Roberts et al., 2002).
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