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HakuTa, KENJI. Degree of Bilingualism and Cognitive Ability in Mainland Puerto Rican Children.
CHILD DEVELOPMENT, 1987, 58, 1372—1388. The relation between degree of bilingualism and cogni-
tive ability was assessed longitudinally in low-income background Puerto Rican elementary school
children in the United States. All subjects were enrolled in a transitional bilingual education
program. 83 subjects, beginning in grades K-1, were followed for 3 years; 111 subjects, beginning in
grades 4-5, were followed for 2 years. Cross-sectional and longitudinal models using regression
procedures were tested for the hypothesis that degree of bilingualism is positively related to cogni-
tive ability. Positive and statistically reliable results were obtained between nonverbal intelligence
measures and degree of bilingualism in the younger cohorts, but the effects attenuated over time
and age level. Metalinguistic awareness in the native language did not show a relation with degree
of bilingualism. The results are interpreted in light of the sociolinguistic characteristics of the

bilingual condition of the community.

The literature on childhood bilingualism
contains a relatively large number of studies
on its relation with various cognitive abilities,
including metalinguistic awareness (Ben-
Zeev, 1977, Cummins, 1976; Ianco-Worrall,
1972), cognitive flexibility (Peal & Lambert,
1962), and divergent thinking and creativity
(Landry, 1974; Torrance, Wu, Gowan, & Al-
lioti, 1970). In general, when bilingualism is
defined as having equal facility in both lan-
guages (balanced bilingualism), bilinguals
have demonstrated superior cognitive abili-
ties when compared with monolingual con-
trols matched on SES variables (see reviews
of this literature in Diaz, 1983). Theories of
why bilingualism might affect cognitive abil-
ity are still at a primitive state. One possibility
is that an early objectification of language re-
sults from the use of two languages, leading to
the superior use of verbal mediation to guide
cognitive activity (see Hakuta, Ferdman, &
Diaz, in press, for a review). With a few ex-
ceptions (Diaz, 1985; Duncan & De Avila
1979; Hakuta & Diaz, 1985) most of the stud-
ies of bilingualism and cognitive ability have
been conducted outside of the educational
context of the United States.

The major reason for the paucity of stud-
ies of bilingualism and cognitive ability in the
United States has to do with the fact that bal-
anced bilingualism is rarely found in the
American educational context, especially
among linguistic minorities. Rather, the pol-
icy of transitional bilingual education is to
move the limited English proficient child as
quickly as possible into monolingual English
instruction (Hakuta, 1986). The success of a
program is often evaluated exclusively on the
basis of how much English is leamed and
how rapidly children can be exited from the
program (Willig, 1985).

Theoretical considerations aside, even in
terms of sheer demographics, the case can be
made for the importance of conducting inves-
tigations of bilingualism and cognitive ability
in the context of American bilingual educa-
tion. It has been estimated that there were
approximately 2.4 million children between
the ages of 5 and 14 with limited proficiency
in English, and this number is projected to
increase to 3.4 million by the year 2000 (Ox-
ford, Pol, Lopez, Stupp, Peng, & Gendell,
1980). At present, there is still very little
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understanding of the development of their
bilingualism and its relation with other cogni-
tive abilities (McLaughlin, 1984).

The lack of knowledge is frequently ag-
gravated by the political cloak on the debate
on the education of language minorities. For
example, one hears opinions about the re-
search on the harmful effects of bilingualism
(Thompson, 1952). Much of the literature on
the negative consequences of bilingualism is
based on the debate earlier this century be-
tween hereditarian and environmentalist in-
terpretations of the low IQ performance of im-
migrant children, and is currently considered
primarily of interest from the viewpoint of the
history of science (Hakuta, 1986). Never-
theless, the studies are invoked in arguing
against the development of both the native
language and English in the schools.

In this article, we will describe one at-
tempt to understand the process of the devel-
opment of bilingualism and cognitive abilities
in the context of a typical bilingual education
context in the United States. A 3-year longitu-
dinal study was conducted with Puerto Rican
children in the bilingual education program
in New Haven, Connecticut, during which as-
sessments of their abilities in both languages,
as well as their cognitive skills in metalin-
guistic, nonverbal, and social cognitive tasks
were made.

The study differs from most previous in-
vestigations of the effect of bilingualism in
children in three major respects. First, it is

~ concerned with nonbalanced bilingual chil-

dren who are in the process of becoming
bilingual, rather than with balanced bilingual
children. Second, it is conducted in the con-
text of a social milieu that is best described as
subtractive bilingualism (Lambert, 1975), in
which the second language is developing in
the community at the expense of the native
language. And third, it is longitudinal in na-
ture, allowing us to make some inferences
about causality. The data from the first year of
the study on some of the cognitive variables
with the younger grade levels have been re-
ported in several papers (Diaz, 1985; Hakuta
& Diaz, 1985; Hakuta et al., in press). In this
article, we report on the 3-year longitudinal
aspect of the data and interpret the results in
the broader context of bilingual education in
the United States. '

As in our previous studies, our opera-
tional definition of degree of bilingualism
hinges on the particulars of the second lan-
guage-leaming situation of our subject popu-
lation. As will be described below, the bilin-
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gual education program in the elementary
school grades in New Haven maintains in-
struction in the native language to a consider-
able degree while the children acquire En-
glish. We can think of the bilingualism of our
subject population as fiting somewhere in
the two-dimensional space created by relative
abilities in L1 and L2, as pictured in Figure
la. This space is marked by a line with a
diagonal line along which ideally balanced
bilinguals will cluster. It should be noted that
most previous studies of bilingualism in chil-
dren that have looked at balanced bilingual
children attempt to find subject populations
that fall along this line. The two-space in Fig-
ure la is, of course, a theoretical idealization
that is unmeasured, and we presently have no
way of locating any given sample of bilingual
individuals in absolute terms. Thus, depend-
ing on sample characteristics, the two-space
defined by a set of L1 and L2 measures can
vary. Figure 1b shows two hypothetical sam-
ples, A and B, where B represents a group of
individuals that is more “balanced” than ‘A.
The point is that although we cannot deter-
mine the two-space location of a group of
bilinguals in any particular study using a par-
ticular measure, the effects of degree of bilin-
gualism can be studied by looking at the vari-
ation in the L2 measure while controlling for
variation in the L1 measure. As can be seen
in Figure lc, individual A2 is more bilingual
than individual Al, and B2 is more bilingual
than B1. We hypothesize that the variation. in
L2 controlling for variation in L1 is attribut-
able to the degree of bilingualism, and this
variation should be related in a positive way
to cognitive ability.

Method

Subjects

Subjects were from students in the bilin-
gual education program in the New Haven
public schools. Spanish is the only language
for which bilingual services are provided in
New Haven. Assignment to the bilingual pro-
gram is determined on the basis of a combina-
tion of responses to a home language survey
and teacher assessment of the student’s skills
in English. The policy of the program is to
assign to the program only students who are
dominant in Spanish and who are expected to
be handicapped if they receive instruction ex-
clusively in English. Standardized testing of
English language proficiency is used for entry
into the program when there is ambiguity
about the language dominance of the student.

The program uses a “pairing model” in-
structional system. In this model, teachers
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FIG. 1.—Conceptualization of balanced bilingualism, how different bilingual samples are embedded
within it, and how individuals are embedded within samples. Panel a shows ideal balance line between
L1 and L2 abilities. Panel b shows placement of two different samples (A and B) within idealized space.
Panel ¢ shows individuals within the sample spaces.

work in pairs, where one is primarily respon-
sible for English and the other Spanish. Al-
though many of the teachers are certified to
teach in both languages, it is usually the case
that the language assigned to the teacher is
their native language. The pair of teachers is
assigned two groups of students, who alter-
nate between them. The most common model
is one in which one group of children re-
ceives instruction in Spanish in the morning
and instruction in English in the afternoon,
while the second group receives English in
the moming and Spanish in the afternoon.
This characteristic of the program is important
in that although the emphasis of the program
is in the acquisition of English language
skills, a substantial proportion of the instruc-
tion is still given in Spanish.

The Hispanic population in New Haven
is primarily from Puerto Rico. In the elemen-
tary grades, as of October 1983, there were
1,652 Hispanic pupils in the New Haven
public schools, comprising 20.1% of the entire
elementary school body. Of these, roughly
48% (794) were in bilingual programs.

During the first year of data collection,

we began observation at two grade levels:
kindergarten (referred to as Cohort 0) and first
grade (referred to as Cohort 1). This group,
referred to collectively as Cohort 01, was fol-
lowed over a 3-year period. Each year, we
made two observations, once each in the fall
and spring. Thus, Cohort 01 subjects who re-
mained in the study for its duration were ob-
served a total of six times.

We found considerable attrition over the
years, due to the high mobility of our subject
population. Out of a total of 155 subjects that
we observed in the first testing period, only
83 remained throughout the 3 years. Al-
though there are no firm data on the destina-

tion of the students who left the study, the
teachers and staff of the program believe that
a substantial proportion return to Puerto Rico.
Although we added new subjects to the study
as we went along in order keep up the num-
bers for cross-sectional analyses, this article
will only report on the subjects for whom we
have the complete set of longitudinal data.

During the second year, we also added
cohorts of fourth and fifth graders (Cohort 4
and Cohort 5, respectively, Cohort 45 collec-
tively), following the same schedule as
Cohort 01, except that they were observed
only over a 2-year period rather than 3. This
cohort also saw considerable attrition. Out of a
total of 152 subjects who began the study, 111
remained for the duration of the project.

In the longitudinal sample, the distribu-
tion of sex and the mean age at the beginning
of the study was as follows: Cohort 0: N = 38
(18 girls, 20 boys), M = 5.13 years (SD = 41);
Cohort 1: N = 45 (24 girls, 21 boys), M = 6.60
years (SD = .58); Cohort 4: N = 65 (37 girls,
28 boys), M = 9.98 years (SD = .78); Cohort
5: N = 46 (19 girls, 27 boys), M = 10.76 years
(SD = .68).

Schools for sample selection were chosen
by recommendation of the supervisor of the
bilingual program. These were schools with
highest concentrations of students in the
bilingual classes. Within any given classroom,
all students were initially screened through
administration of a Spanish vocabulary test
(described below). Students with low scores
on the test (defined as greater than 1 SD be-
low the group mean) were eliminated from
our sample. This screening was considered
important because of considerations related to
special education programs for language
minority students. There is often ambiguity as
to the appropriate program assignment of



languagé minority students with learing
difficulties (Cummins, 1984). In the absence

of bilingual special education programs, stu-

dents of this category who happen to be of
non-English home backgrounds may be as-
signed to bilingual education programs. In
practice, our criteria were successful, in that
they eliminated students on the low tail of
a negatively skewed distribution. Teachers
spontaneously commented on the success we
had in identifying students with such dif-
ficulties. Five percent of the total group ini-
tially tested were eliminated from the sample
in this manner.

The results of a bilingual questionnaire
sent to the parents of our subjects, of which
T1% were returmed, revealed the follow-
ing characteristics of their homes: An over-
whelming majority of our subjects used only
or mostly Spanish at home. For example, on a
five-point scale ranging from 1 (only Spanish)
to 5 (only English), the mean response to the
question about what language was used by
the children with adults at home was 2.03 (SD
= .86) for Cohort 0, 2.00 for Cohort 1 (SD =
95), 2.11 (SD = .96) for Cohort 4, and 2.13
(SD = .99) for Cohort 5.

Median length of residence in the main-
land United States was 96.5 months for
Cohort 0, 96.3 months for Cohort 1, 108.8
months for Cohort 4, and 119.6 months for
Cohort 5. Employment rate is extremely low
in this group. The percentage of those who
reported the head of household as being em-
ployed was 53.6% for Cohort 0, 35.1% for
Cohort 1, 20.4% for Cohort 4, and 25.6% for
Cohort 5. The mean number of adults in the
household (M = 1.6 for Cohort 01, SD = .8,
M = 1.5 for Cohort 45, SD = .8) indicates that
a substantial percentage of the households
have single parents. All subjects were eligi-

" ble for the school lunch program, indicating

the overall low socioeconomic condition of
the students in the program. These quantita-
tive data from the questionnaires are consis-
tent with our observations and informal con-
tacts with the parents, community, and
schools in New Haven over the past 7 years.

Measures of Bilingualism

Estimates of relative abilities in L1
(Spanish) and L2 (English) were obtained
through vocabulary tests. The English Pea-
body Picture Vocabulary Test (Dunn, 1965)
and a Spanish translation adapted for Puerto
Rican students in New York City (Wiener,
Simmond, & Weiss, 1978) were chosen as the
principal measures. This decision was based
on several considerations.
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First, after reviewing a large number of
measures of language proficiency developed
for use with Spanish-English bilingual
elementary school children, none were
judged appropriate for the range of age levels
under study. Since the Peabody Picture Vo- .
cabulary Test was constructed for use with
individuals from age 2-6 through 18-0, albeit
monolingual English speakers, we felt that it
contained the range of variation to be found in
our subjects, for both English and for Spanish.
Use of this test would be inappropriate in as-
signing mental age equivalents to our sub-
jects. Rather, we were interested in the test’s
ability to assign relative abilities in both lan-
guages to our subjects.

Second, we had to deal with the practical
problem of finding a test that could be ad-
ministered in a short period of time, since we
were testing our subjects individually and any
test that took substantial time for administra-
tion would reduce the number of subjects that
could be included in our study. Since the
PPVT could be administered in approxi-
mately 20 min, we felt that it met these
specifications.

Our use of the Spanish and English ver-
sions of the PPVT (hereafter SPVT and
EPVT, respectively) as measures of profi-
ciency in the languages was validated against
independent measures of English and Span-
ish on a subset of our subjects. Scores on the
vocabulary test compared well (r = .55 for
Spanish, r = .62 for English, N = 49) with
performance on the Language Assessment
Scales (De Avila & Duncan, 1981), a
proficiency measure for both English and
Spanish commonly used with Spanish-
speaking minority students by school sys-
tems. Vocabulary performance also correlated
well with a measure of story-retelling fluency
as rated by native-speaking judges (r = .82 for
English, r = .36 for Spanish, N = 40).

Measures of Metalinguistic Awareness
Metalinguistic awareness refers to the
ability to objectively analyze linguistic out-
put. Different measures of metalinguistic
awareness in Spanish were constructed for
our younger and older cohorts. The full set of
stimuli for these measures, as well as all of the
measures used in this study, can be found in

Hakuta (1984).

Cohort 0l: metalinguistic awareness,
Task A.—This task consisted of seven un-
grammatical Spanish sentences with three
correct sentences intermixed within the set.
The sentences were read aloud, one at a time,
and children were asked to decide whether
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the sentences were correctly said in Spanish
or not. For those sentences that the subject
judged to be ungrammatical, they were asked
to provide a correct version of the sentence in
Spanish. Children’s corrections of the un-
grammatical sentences were scored as (3) syn-
tactic correction, (2) a combination of syn-
tactic and semantic corrections, (1) semantic
correction, and (0) no correction offered, on
the assumption that correcting ungrammatical
sentences on a syntactic rather than a seman-
tic dimension indicates a higher awareness of
the structural properties of language. A reli-
ability of alpha = .83 was obtained for this
measure.

Cohort 01: metalinguistic awareness,
Task B.—The second metalinguistic measure
consisted of presenting children seven Span-
ish sentences that contained one English
word in them. ‘Three correct Spanish sen-
tences were randomly inserted within the set.
Sentences were read aloud and, for each sen-
tence, children were asked to judge them as
correctly said in Spanish or not. Children’s
responses to each sentence were scored as (1)
detecting bilingual mixing or (0) failure to de-
tect mixed sentence. A reliability of alpha =
.86 was obtained for this measure.

Cohort 45: ambiguity detection.—For
the older cohort, it was determined that sim-
ple detection of ungrammatical sentences
would be within most subjects’ control. Based
on the literature with monolingual children,
we decided that detection of ambiguity in
sentences would be appropriate for this age
range. As in the metalinguistic tasks, we con-
structed various item types, whose differ-
ences we could test, but for the present re-
port, we only report the total score on the
entire test.

Subjects heard sentences played over a
tape-recorder. After each sentence, the sub-
ject was asked how many meanings the sen-
tence contained. The subject was then asked
to paraphrase the meaning of each sentence.
Finally, he or she was shown pictures that
depicted the two meanings and asked
whether the sentence could represent the pic-
tures. In this article, we will report only the
analysis based on the number of meanings ac-
tually produced by the subjects, which is the
most preferable of the measures in that it is
- uncontaminated by response bias.

Nonverbal Measures
Raven’s Coloured Progressive Matrices

Test.—Subjects in all cohorts were tested on

the Raven's Coloured Progressive Matrices
Test (Raven, Court, & Raven, 1976). This was

considered to be our primary measure of non-
verbal cognitive ability, as it had been for
Peal and Lambert’s (1962) original work.

Thurstone’s Primary Mental Abilities.—
The Spatial Relations subtests of the Thur-
stone’s Primary Mental Abilities Test were
used. Grade-appropriate tests were used for
Cohort 01 and Cohort 45. Two subparts
(named here Task A and B) were adminis-
tered for both cohorts. For both groups of
cohorts, Task A involved choosing from four
alternative geometric figures a figure that
would complement a target figure to make up
a square. The task for Cohort 45 was made
more difficult, among other things, by having
the figures rotated at an angle. In Task B for
Cohort 01, the subject was asked to draw
missing lines on a geometric figure to match a
model figure. For Cohort 45, Task B involved
grouping three of four complex geometric
figures that were related on some logical
basis. These spatial tests were not adminis-
tered to Cohort 01 during their first year of
testing.

Cohort 01: Chandler’s bystander car-
toons.—The present measure consists of a
modified version of Chandler’s bystander car-
toons, originally devised as an individual dif-
ferences measure of children’s egocentrism
(Chandler, 1973). The cartoons measure chil-
dren’s capacity to take the perspective of an-
other person or, more specifically, the ability
to separate their knowledge about a story
from the knowledge of a bystander in-
troduced in the middle of a story sequence.

Each child in the study was told two
stories in a random order with the aid of car-
toons. One story, “Sandcastle,” portrayed a
child whose sandcastle was destroyed by a
girl riding a tricycle over it. The child then
goes home and impulsively destroys his baby
brother’s card castle. Children in the study
were asked to retell the story to the experi-
menter “from the point of view of the baby
brother” or as “the baby saw it.” Children
were then asked three specific questions: (1)
What is the baby thinking now? (2) Does the
baby know why his brother destroyed his

- card castle? and (3) What does the baby think

about his brother breaking his castle? Chil-
dren’s account of the story as well as their
answers to the specific questions were scored
as (0) egocentric response and (1) nonegocen-
tric response, where egocentric responses
reflected children’s inability to separate their
own knowledge about the story from the by-
stander’s point of view. Similar procedures
were followed for the second story.



Procedures

Subjects were tested individually, with
the exception of the nonverbal measures in
Cohort 45 after Time 3. It was assumed that
for the older children, it would be more
efficient to administer these measures in
small groups of five or six children without
affecting the results. In all other cases, testing
was conducted by taking each child individu-
ally to a quiet part of the building. All testing
except for the EPVT was conducted in Span-
ish by testers who were native speakers of
Spanish.

In order to minimize the possibility of an
experimenter bias, a testing schedule was
created such that research assistants and test-
ing sessions would not be confounded with
specific tests. Most important, we made sure
that in all cases, the EPVT and SPVT were
administered by different research assistants
on different days, such that the status of each

. subject in terms of his or her degree of bilin-
gualism was kept blind to the testers. The re-
maining measures were administered approx-
imating a counterbalanced order, although
uneven numbers of subjects and practical
considerations prevented a true counterbal-
anced design. However, we are confident that
results would not be confounded with test or-
der effects.

The EPVT, SPVT, Raven’s, and the Spa-
tial tests were scored immediately after test
administration. For the metalinguistic tasks
and for Chandler’s, the sessions were tape-
recorded and subsequently scored.

Results

Discussion of the results will be reported
in two parts. In the first part, results are re-
ported from analyses in which variables pe-
ripheral to the central scope of this article are
analyzed. These include an analysis of the at-
" trition of subjects from the study, an analysis
of sex differences, and an analysis of practice
effects from repeated testing. In the second
part, we look at the relation between bilin-
gualism and the cognitive measures. Simple
cross-sectional models as well as longitudinal
analyses are evaluated.

Since there were six observation periods
for Cohort 01 and four for Cohort 45, for pur-
poses of simplifying the longitudinal analysis
as well as increasing the reliability of the
measures, the data from the fall and spring
testing of each year were averaged to create a
yearly score. The single exception to this was
for the analysis of the attrition effects, in
which the data from the very first round of
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data collection were utilized to increase the
size of the group that had dropped out of the
study.

Peripheral Variables '

Analysis of attrition effects.—In order to
determine whether the subjects who re-
mained for the duration of the longitudinal
study differed from those who left the study, ¢
tests were conducted between these two
groups for the data collected in the fall of the
first year. In Cohort 01, the longitudinal sub-
jects showed a significantly higher mean in
EPVT in the first testing session (M = 27.17)
than those who left the study (M = 21.01),
t(153) = 2.68, p < .01. The longitudinal
group also showed a significantly higher
mean in the Raven’s, t(149) = 2.15, p < .05.
There were no other significant differences
on any of the other measures between the
groups. In Cohort 45, the longitudinal group
also showed a significant advantage over
those who left the study in their EPVT, ¢(150)
= 241, p < .05. There were no other
significant differences. In general, then, the
group in the longitudinal study were those
who were more advanced in their English.
This means that the effect of bilingualism for
the longitudinal sample has a more restricted
range than in the general population of stu-
dents who are in bilingual education pro-
grams.

Analysis of sex dg&rences.—ln order to
test for possible sex differences, analyses of
variance were conducted for Cohort 01 and
for Cohort 45, separately for each dependent
measure in the study and treating sex and
cohort as independent variables. For Cohort
01, sex was significant only in one instance of
the metalinguistic awareness, Task A, F(1,79)
= 429, p < .05, in favor of the girls. For
Cohort 45, the analyses showed that boys
were significantly higher than girls on the En-
glish measure at both times, F(1,107) = 12.71,
p < .00], in the first year, and F(1,107) =
8.26, p < .0}, in the second year. There were
no significant sex X cohort interactions in any
of the analyses. Although these sex effects
may be the source of interest and speculation,
particularly with respect to the differences in
the acquisition of English in older cohorts,
the paucity of sex differences in light of the
numerous comparisons justifies the removal
of sex as a variable from further discussion.

Analysis of practice effects.—An obvi-
ous concemn with repeated testing in a study
such as this one is that subjects become
“wise” to the tests and contaminate the re-
sults. In order to test this possibility, the per-
formance of Cohort 0 on all of the measures
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when they were in grades 1 and 2 was com-
pared with Cohort 1 in those same grades.
Similarly, Cohort 4 in grade 5 was compared
with Cohort 5 in grade 5. The logic of these
comparisons was that the cohorts were equiv-
alent in terms of their grade level but differed
in the number of times they had taken the test
previously. Thus, when Cohorts 0 and 1 are
compared in grade 1, if there is indeed a prac-
tice effect, Cohort 0 should have the advan-
tage because they had taken the same test in
kindergarten, while Cohort 1 was taking it for
the first time.

The means between Cohort 0 and 1 at
grades 1 and 2 showed no differences on ¢
tests for independent samples. Inspection of
the means showed no consistent trends. Thus,
‘it could be concluded that there were no prac-

tice effects associated with the measures for
Cohort 01.

Differences did crop up, however, for
Cohort 45. The means for Cohort 4 were
significantly higher than for Cohort 5 on
EPVT (Cohort 4 M = 70.05, Cohort 5 M =
63.28, t{109] = 4.56, p < .001), on the Spatial
Task B involving figure grouping (Cohort 4 M
= 17.59, Cohort 5 M = 16.39, ¢[109] = 2.18,
p < .05), and on the Ambiguity Task (Cohort
4 M = 17.80, Cohort 5 M = 15.46, ¢[109] =
3.89, p < .001). While these differences might
be attributed to a practice effect, they could
also be due to real differences in the two
cohorts. At the higher grades, there is a rapid
rate of mainstreaming students out of the
bilingual program, such that students selected

on the basis of being in the bilingual program
at grade 4 and at grade 5 are different to the
extent that selection out of the program be-
tween fourth and fith grades is rapid. This
possibility is underscored by the fact that
while there was a difference on EPVT, there
was no difference on SPVT, and main-
streaming is generally based on performance
on English rather than Spanish.

Main Variables -

The basic descriptive statistics for En-
glish, Spanish, and the dependent measures
are presented separately for each cohort at
each point in time in Table 1. The means
show an expected increase with time for each
cohort.

Cross-sectional models.—As we argued
earlier, we conceptualized degree of bilin-
gualism in this population as being the extent
of development of the second language, tak-
ing into account the abilities in the native lan-
guage. This was operationalized statistically
as the variance in 12 (English) after the
shared variance with L1 (Spanish) is re-
moved. To evaluate the relation of bilingual-
ism with cognitive ability, stepwise regres-
sion equations were set up separately for each
cohort, for each variable, and for each time
period in the following manner:

Cognitive Variable = Spanish/English.

The additional variance accounted for by add- -
ing English after Sganish had been included
in the first step (AR?) was tested for statistical
significance.

TABLE !

MEANS FOR ALL MEASURES OVER TIME, SEPARATELY BY COHORT

COHORT O (N = 38)

Year 1 (Grade K) Year 2 (Grade 1) Year 3 (Grade 2)
EPVT ...t 21.88 35.68 50.16
(13.08) (12.41) (12.57)
SPVT ... iiiiiiiieinann 40.07 56.25 - 64.04
(9.46) (12.47) (10.35)
Raven's .........ccoeevenens 14.80 16.37 21.46
2.11) (2.72) (3.74)
Metalinguistic, Task A ..... 2.32 6.86 10.55
(2.82) (4.34) (4.59)
Metalinguistic, Task B ..... 4.13 5.47 6.68
(1.75) 2.17) (1.65)
Spatial, Task A ............ ves 8.28 10.03
(1.60) (1.21)
Spatial, Task B ............ 13.45 15.30
(1.80) (1.75)
Chandler’s cartoons ........ 3.55 3.57 4.28
(1.20) (1.76) (1.52)




-TABLE 1 (Continued)

COHORT 1 (N = 45)

Year 1 (Grade 1) Year 2 (Grade 2) Year 3 (Grade 3)
EPVT .. oiiiiiiiiiiiiiieee, 39.17 51.34 59.30
(11.87) (10.56) (8.46)
SPVT .. ittt 55.14 64.71 70.47
(8.58) (10.36) (8.75)
Raven’s .........cocecennnn 16.56 20.81 24.53
: (3.05) (4.03) (4.23)
Metalinguistic, Task A ..... 8.37 : 11.78 13.56
(4.37) (3.75) (4.08)
Metalinguistic, Task B ..... 6.06 7.04 7.22
i (1.77) (1.46) (1.49)
Spatial, Task A ............ AN 9.68 10.63
(1.37) (1.23)
Spatial, Task B ............ . 15.39 16.38
(1.48) (1.17)
Chandler’s cartoons ........ 3.32 3.94 4.33
(1.49) (1.78) (1.73)
COHORT 4 (N = 65)
Year 1 (Grade 4) Year 2 (Grade 5)
EPVT cooovieenininnnen, . 5895 70.05
(8.34) (7.53)
SPVT .ottt 79.42 ) 86.34
(12.29) (11.91)
Raven’s .....ccovvevvnnen.. 24.71 26.94
(3.98) (4.87)
Spatial, Task A ............ 12.62 13.86
3.17) (3.53)
Spatial, TaskB ............ 16.31 17.59
(2.76) (3.00)
Ambiguity task ............ 15.52 17.80
3.27) (2.98)
COHORT 5 (N = 46)
Year 1 (Grade 5) Year 2 (Grade 6)
EPVT ..iiiiiiiiiiiinnen 63.23 72.77
(8.10) (7.88)
SPVT iiiiiiiiiiieinnnnnns 85.39 92.02
(17.23) (16.29)
Raven’s ..........cccuvun.. 27.11. 29.20
4.14) (3.80)
Spatial, Task A ............ 14.18 15.89
' (3.06) : (3.55)
Spatial, Task B ............ 16.39 18.68
(2.64) (2.40)
Ambiguity task ............ 15.46 18.40
(3.28) @3.31)

NOTE.—Standard deviations are in parentheses.
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As an alternative, a second equation was
tested in which the contribution of the native
language, Spanish, was evaluated after En-
glish had been taken into account, as follows:

Cognitive Variable = English/Spanish.

The results of both analyses can be found in
Table 2. In addition to the R® uniquely at-
tnbutable to Spanish and to English, the mul-
tiple R? where both Spanish and English are
included is also reported.

The overall pattem of results is quite
clear. Bilingualism accounts for a significant
proportion of the variance for Cohort 0 on the
measures of nonverbal cognitive ability. This
is true in grades K and 1 in the Raven’s, and
in grades 1 and 2 on Task A of the Spatial
Test, and in grade 1 on Task B. However, this
pattemn is not replicated in Cohort 1.

Bilingualism does not account for any
variance in the measures of metalinguistic

TABLE 2
CROSS-SECTIONAL MODELS OF RELATIONS BETWEEN BILINGUALISM AND COGNITIVE ABILITY MEASURES

COHORT 0
Grade K Grade 1 Grade 2
Raven'’s:
Native language (Spanish) ........... ceeeas .139** 052 007
Bilingualism (English) .................o 00 124+ 219** 033
Multiple R% ... ..ottt iiiiiiiiennes .295%* 310% 085
Metalinguistic awareness, Task A:
Native language (Spanish) .................. 268**+ .168** 185%*+
Bilingualism (English) .............ociiiat. .002 024 025
Multiple R% ... . .iiiiieiieiiiiiciiaees 278%* 216** 4200+
Metalinguistic awareness, Task B:
Native language (Spanish) .................. 074* .186** .146**
Bilingualism (English) ...................... 002 040 006
Multiple RZ ...ttt e 074 256+ 271
Spatial relations, Task A: :
Native language (Spanish) .................. .093* .000
Bilingualism (English) ...................... .146** A17
Multiple R .................. e .280** .169*
Spatial relations, Task B:
Native language (Spanish) .................. 041 .000
Bilingualism (English) ...................... .109* 023
Multiple R% ... .o ittt i iiiieeaanens 174 .038
Chandler’s bystander cartoons:
Native language (Spanish) .................. .065 000 004
Bilingualism (Englxsh) ...................... .005 .039 .079*
Multiple R% ... oot iiiiiiiiiieenines 067 039 .151+
CoHorT 1
Grade 1 Grade 2 Grade 3
Raven’s:
Native language (Spanish) .................. .005 035 185%**
Bilingualism (English) ....................0 065* 020 .013
Multiple R® ... .oiiiiiiiiiiiiiieieiannes .089 127+ 3524
Metalinguistic awareness, Task A:
Native language (Spanish) .................. 121+ .160** 010
Bilingualism (English) ................c..0 002 007 029
Multiple R% ........ciiiiiiiiiiiieianaens .126* .190** 080
Metalinguistic awareness, Task B: '
Native language (Spanish) .................. 017 050 .109*
Bilingualism (English) ...................... .069* .018 033
Multiple R® .........oiiiiiiiiiiiiinenns 117+ .150* .100*
Spatial relations, Task A:
Native language (Spanish) .................. 015 .020
Bilingualism (Enghsh) . .. 002 045
Multiple R® .......... N 034 137



TABLE 2 (Continued)

COHORT 1
Grade 1 Grade 2 ' Grade 3 '~
Spatial relations, Task B:
Native language (Spanish) .................. ven 068* 021
Bilingualism (English) ...................... ces 010 014
Multiple B% ...ovnvnerniniienenenenananns e 071 : 075
Chandler’s bystander cartoons: :
Native language (Spanish) .................. 047 ) .018 .064*
Bilingualism (English) ................... ... .048 024 .000
Multiple RZ ...\ iiviiiiiiieniien et 073 096 .089
COHORT 4
Grade 4 Grade 5
Raven's:
Native’s language (Spanish) ................. 023 .009
Bilingualism (English) ..................0. 042 .038
Multiple RZ ... ooiiiiiiiiieiiiiinees 115+ 081 .
Spatial, Test A: : .
Native language (Spanish) .................. 021 .078*
Bilingualism (English) ................... ... .008 .001
Multiple B2 ... .ot ieeniieaaes 050 .090*
Spatial, Test B: :
Native language (Spanish) .................. .009 .010
Bilingualism (English) ................. ..., .054* 021
Multiple RZ . ..o oiiii i ciiiinaienes 054 .056
Ambiguity detection:
Native language (Spanish) .................. 216%** .129%
Bilingualism (English) ...................... .005 .005 _
Multiple RZ ... i iiiiiie e iiaaaens 237%e* 200t+*
COHORT 5
Grade 5 Grade 6
Raven’s:
Native language (Spanish) .................. .005 .000
Bilingualism (English) ............... ... ... .015 .005
Multiple R% ..ovviiiiiiiiiiieieeaaennnns .016 006
Spatial, Test A:
Native language (Spanish) .................. .030 .012
Bilingualism (English) ..................... .008 .000
Multiple RZ .. coiviiiiiinieenanens 031 - 015
Spatial, Test B:
Native language (Spanish) .................. .167** .009
Bilingualism (English) ...............cc0u0n 043 010
Multiple RZ .....oiiiiiiii i iienianns .176** .032
Ambiguity detection:
Native language (Spanish) .................. 049 310%*
Bilingualism (English) ...................... .000 .001
Multiple R® ....oiiiiiiiiiiiiiiaeniannes .054 405%ee

NOTE.—Numbers on rows marked “Native language™ are R*® changes in predicting cognitive ability with Spanish
after English has been entered in the first step of the hierarchical regression. Numbers on rows marked “Bilingualism™
are R® changes due to English after Spanish has been entered in the first step. All significant R®s have positive b values.

*p<.10 : .

*p < .05.

*p< 0L

ey < 001
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awareness in either Cohorts 0 or 1, with the
exception of a marginally significant effect for
Cohort 1 in grade 1. Rather, metalinguistic
awareness is strongly related to native lan-
guage ability.

The social-cognitive measure, Chandler’s
Bystander Cartoons, was unrelated to either
bilingualism or to native language ability.
This was perhaps due to the lack of sensitivity
of our measure to social-cognitive skills. As
can be seen from an inspection of the multi-
ple RZs, this measure was related in a
significant way to the language measures only
for Cohort 0 in grade 2.

The results from Cohort 45 were
sporadic. The nonverbal measures were not
related to bilingualism, with the possible ex-
ception of two marginally significant effects
for Raven's and Spatial Test B in Cohort 4 at
grade 4. The metalinguistic task of ambiguity
detection was strongly related to native lan-
guage ability but not to bilingualism. The pat-
tern suggests, then, that bilingualism is re-
lated to nonverbal cognitive skills in the
younger cohort, but this effect disappears in
. the higher grades.

Longitudinal models.—Due to limita-
tions of small sample size in each of the
cohorts, complex longitudinal analyses that
would evaluate the fit of the data with
specified factor structures, such as those em-
ploying LISREL, were avoided. Rather, hierar-
chical regression models taking advantage of
the longitudinal nature of the data set were
tested.

The logic of the longitudinal models was
simple. It was assumed that if bilingualism at
an earlier point in time could predict perform-
ance on the cognitive measures at a later point
in time, this would imply support for the argu-
ment that bilingualism plays some causal role
in the capacity underlying performance on
the cognitive measure. On the other hand, if
cognitive ability at an earlier point in time
could predict bilingualism at a later point in
time, it would suggest that superior cognitive
ability leads to higher levels of bilingualism.
Regression models were set up to evaluate
each of these possibilities separately.

Two tests of this longitudinal logic were
made. The first might be called a “weak” lon-
gitudinal model. In this model, the correla-
tion of any given measure with itself over
time was left out of the equation. Thus, to test
the ability of bilingualism at an earlier point
in time to predict cognitive ability at a later
point in time, the following equation was em-
ployed:

Cognitive Variable (later) = Spanish (earlier)/
English (earlier). :
This weak model takes only the cognitive
ability at a later point in time. The predictive
ability of earlier bilingualism on later cogni-
tive ability does not take into account cogni-
tive ability at the earlier point in time. Thus,
it is a weak model in that it fails to account for
change in cognitive ability between the ear-
lier and later points in time, which presum-
ably could be due to the force exerted by ear-
lier bilingualism. Thus, a stronger model was
set up, in which the covariance of the later
cognitive ability with earlier cognitive ability
was also removed in the first step of the equa-
tion, as follows:

Cognitive Variable (later) = Cognitive Variable
(earlier)
+ Spanish (earlier)/English (earlier).

The alternative equations in which later bilin-
gualism is predicted by earlier cognitive abil-
ity were set up by switching the two vari-
ables. Thus, the weak longitudinal model was
as follows:

English (later) = Spanish (later)/
Cognitive Variable (earlier).

The stronger longitudinal model was as fol-
lows:

English (later) = English (earlier)
+ Spanish (later)/Cognitive Variable (earlier).

In these analyses, it should be recalled
that there were three separate time periods of
observation for Cohort 01, and two for Cohort
45. In both cases, time periods were analyzed
in pairs. Thus, for Cohort 01, there were three
separate pairings of the time periods. Year 1
was evaluated with Year 2, then Year 2 with
Year 3, then Year 1 with Year 3. For Cohort
45, Year 1 was evaluated with respect to Year
2. In all cases, the weak model was tested
first. The strong longitudinal model was
tested only for instances where the weaker
causal model yielded a significant result.

The results appear in Table 3. As in the
cross-sectional analyses, most of the sig-
nificant results appear in Cohort 0, concen-
trated around the nonverbal measures of Ra-
ven’s and the Spatial Tasks. For Raven’s, the
weak longitudinal model between grades K
and 1 works in both directions. Thus, bilin-
gualism at kindergarten predicts a significant
amount of variance in Raven’s at first grade
(AR? = .147, p < .001), and Raven’s at kinder-
garten predicts a significant amount of vari-
ance in bilingualism at first grade (AR® =
254, p < .001). Tests of the strong models of -
this relation still maintained some robustness



as can be seen in Table 3. For Raven’s be-
tween grades 1 and 2, the model in which
Raven'’s at first grade predicts bilingualism at
second grade showed some strength.

For the spatial tasks, the direction of the
effect also seemed to go in both directions.
Thus, for example, bilingualism in kindergar-
ten predicted performance on Task A in first
grade, while performance on Task A pre-
dicted degree of bilingualism in second
grade. A similar pattern can also be observed
in Task B.

It is of some interest that the measures
that did not show much relation with bilin-
gualism in the cross-sectional analyses re-
vealed some relation in the longitudinal anal-
yses. Bilingualism at grade 1 predicted
performance on Task A of the metalinguistic
awareness measure at grade 2, and this rela-
tion was robust both in the weak (AR? = .152,
p < .01) and the strong (AR? = .087, p < .01)
models. The social-cognitive measure,
Chandler’s cartoons, also showed some rela-
tion with earlier measures of bilingualism, as
can be seen in Table 3.

In Cohort 1, as in the cross-sectional anal-
yses, there was little of statistical significance
to report. However, where there were sig-
nificant relations, the direction seemed to be
in the direction of earlier bilingualism pre-
dicting later cognitive ability. In the weak
model, bilingualism at first grade significantly
predicted Raven’s at third grade (AR? = .102,
p < .01), although this effect was attenuated
when the strong model was tested (AR? =
.037, p < .10). A similar trend can also be
seen by inspecting the results for Spatial
Task A.

Cohort 4 showed some effects of earlier
bilingualism predicting later cognitive ability.
The weak model fared well for Raven’s (AR?
= .13, p < .01), and was robust even in the
strong model (AR = .053, p < .01). In the
Spatial Task B, there was also a similar trend
(AR2 = 085, p < .01, for the weak model, AR?
= .024, p < .10, for the strong model). Cohort
5 showed no significant relations on any of
the models tested.

Relation of English and Spanish

In order to help interpret these results,
the correlations between the English and the
Spanish measures over time are shown in
Table 4. The relation between the two lan-
guages increases over time in Cohort 01. For
example, in Cohort 0, the correlation between
the languages goes from r = .11 (N.S.) in kin-
dergarten, to r = .14 (N.S.) in grade 1, to r =
56 (p < .001) in grade 2. In Cohort 1, the
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correlation starts at r = .31 (p < .05) in grade
1,r= 57(p <.001)in grade 2, and r = 54 (p
< ,001) in grade 3. As can be seen in Table 3,
in Cohort 45, the correlation is in the r = .40
range. Thus, in the early grades, the two lan-
guages are uncorrelated, but the relative abili-
ties in the two languages become similar over
time.

Discussion

The results indicated some positive cor-
relations between bilingualism and the non-
verbal measures of cognitive ability. The
correlations were more consistent in kinder-
garten and first grade, with attenuation in the
higher grades. The attenuation of the effect
could either be due to changes in the reliabil-
ity of the measures in the higher grades, or for
the theoretically richer reason that the most
interesting developments in the relation be-
tween cognitive ability and bilingualism are
occurring in the early grades:

The longitudinal analyses suggest that
some interesting interactions are occurring at
the early stages. For the Raven’s, there was
some support for the effect going in both di-
rections, that is to say, earlier performance in
Raven’s predicted later degree of bilingual-
ism, as well as an earlier degree of bilingual-
ism predicting later performance on Raven’s.
The longitudinal models for the spatial tasks
could not be fully tested due to the fact that
these dependent measures were not adminis-
tered during the first year of the study. How-
ever, the results were consistent with those
obtained for the Raven’s. These results sug-
gest that perhaps the alternative models about
the direction of causality are not mutually ex-
clusive, and that the relation between bilin-
gualism and cognitive ability is an interactive
one.

The metalinguistic awareness measures
showed a consistently strong and positive re-
lation with Spanish, but there was little evi-
dence showing a relation with bilingualism.
In the longitudinal analyses, there was one
statistically reliable result between first and
second grade for Cohort 0, going from bilin-
gualism to metalinguistic performance. It can
be concluded that our measures of metalin-
guistic ability failed to show any consistent
relations with bilingualism.

Perhaps useful in interpreting this result
is Bialystok and Ryan’s (1985) distinction be-
tween linguistic knowledge and cognitive
control in conceptualizing metalinguistic
awareness, a distinction deriving from Shif-
frin and Schneider (1977). The measure that



TABLE 3

CHANGES IN R2 VALUES AND STATISTICAL SIGNIFICANCE OF LONGITUDINAL MODELS

COHORT 0
K-1 1-2 K—2
Raven’s:
BILING — Raven’s ............... .147**%/ 051+ .053 014
Raven's = BILING ............... 254%*+/,037* .129*+/.018 043
Metalinguistic awareness, Task A:
BILING—> MetaA ................. 015 .152%%/.087** .037
MetaA - BILING ................. .014 026 010
Metalinguistic awareness, Task B:
BILING—> MetaB................ .004 .063* .028
MetaB—= BILING ................. .008 .003 .000
Spatial relations, Task A:
BILING — SpatA .............. U 1641 059 042
SpatA — BILING ................. b .115*+/.026 b
Spatial relations, Task B:
BILING—> SpatB ................. 090" 031 052
SpatB — BILING ................. b 067* b
Chandler’s bystander cartoons:
BILING — Chandler .............. .122%/.124* .108%/.047* 092*/.091+
Chandler — BILING .............. 077 .052* .015
COHORT 1
1—=2 2-3 1-3
Raven's:
BILING — Raven’s ............... .040 020 .102%*/.037*
Raven’s — BILING ............... 007 021 045
Metalinguistic awareness, Task A: i
BILING—-> MetaA ................. .002 .038 .001
MetaA = BILING ................. 000 .032 .004
Metalinguistic awareness, Task B:
BILING > MetaB ................. .046 015 .013
MetaB - BILING ................. .053* .006 .038
Spatial relations, Task A:
BILING — SpatA ................. .009 061~ 097+
SpatA = BILING ................. b .001 b
Spatial relations, Task B:
BILING— SpatB ................. 024 027 .022
SpatB — BILING ................. b 002 b
Chandler’s bystander cartoons:
BILING — Chandler .............. 015 015 037
Chandler — BILING .............. 000 .000 .000
COHORT 4
45
Raven’s:
BILING — Raven’s ............... .130%*/.053**
Raven’s = BILING ............... 008
Spatial, Test A:
BILING~ SpatA ...........ccccvvuen 010
SpatA —» BILING ................. 022
Spatial, Test B:
BILING— SpatB ................. .085%*/.024*
SpatB — BILING ................. 008
Ambiguity detection:
BILING — Ambig ................. 020
Ambig—» BILING ................. .003



Kenji Hakuta 1385

TABLE 3 (Continued)
COHORT 5
S5—6
Raven’s:
BILING = Raven’s .....c.cooevvenne .000
Raven’s = BILING ................. .001

Spatial, Test A:

BILING —» SpatA .003

SpatA — BILING .014
Spatial, Test B:

BILING— SpatB .................0. .000

SpatB — BILING ..........c0vnvneen 021
Ambiguity detection:

BILING — Ambig ......ccoevinunnnn. 029

Ambig— BILING .............c.c0 .003

NOTE.—The weak model was tested in all instances where data were available. The strong model was tested only
if the weak model was statistically reliable. When the strong model was tested, the change in R? is reported following

the slash (/). All significant A% have positive b values.

* The strong longitudinal model could not be tested because the cognitive measure was not administered during

Year 1 of the study.

® The weak longitudinal model could not be tested because the cognitive measure was not administered during

Year 1 of the study.
*p<.10.
*p <.05.
**p< .0l
*** 5 < 001

we used was very sensitive to the subjects’
proficiency in Spanish, and it may well indi-
cate that they were more sensitive to knowl-
edge about Spanish, rather than the ability the
control over cognitive activiies on this
knowledge. Indeed, such an interpretation is
favored in our analysis from a psycholin-
guistic perspective of the specific item types
employed in the measures (Galambos &
Hakuta, 1986).

On the other hand, if it turns out to be the
case that metalinguistic ability was being well
tapped by our tasks, the result is rather dis-
turbing from a theoretical point of view. Why
should becoming bilingual, a primarily lin-
guistic activity, have an impact on nonverbal
cognitive activities and not on metalinguistic
performance? We would either be forced to
reconceptualize what it means to become
bilingual, or minimally to draw less of a clear-

cut distinction between verbal and nonverbal

processes.

The relation between bilingualism and
our measure of social perspective taking
turned up some suggestive data, particularly
in the longitudinal analyses. The model test-
ing for earlier bilingualism predicting later

performance on Chandler’s was supported.
There were also some indications of the ef-
fects in the other direction as well. This mea-
sure was perhaps the weakest of all that we
used in the study, since the score range was 6.
Given the difficulty of measuring social skills
to begin with, the lack of very strong effects is
not surprising. However, the results suggest a
role that social-cognitive skills may play in
the development of bilingualism, particularly
in the area of code switching (Gumperz,
1982).

The overall results of this study must be
interpreted within the limits defined by the
subject population being investigated. A ma-
jor limit was a high rate of attrition during the
3 years of the study due to the mobility of the
Puerto Rican population in New Haven. In
the younger cohort, subjects who left the
study were significantly lower in their En-
glish proficiency as well as their Ravens per-
formance than those who remained. Thus, the
longitudinal sample represented the higher
end of the distribution of these characteristics.
This selective retention in the study resulted
in a more restricted range in these variables.
In the higher cohort, there was also a
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TABLE 4

CORRELATION BETWEEN EPVT AND SPVT ACROSS
TIME, SEPARATELY BY COHORT

EPVT,; CoHORT O (N = 38)

SPVT Grade K  Gradel Grade 2
Grade K 107 .135 328*
Grade 1..... 047 .147 420%*
Grade 2...... .188 355* 564>

EPVT; CoHORT 1 (N = 45)
Grade 1 Grade2 Grade 3
Grade 1 ..... 307" .362** .364**
Crade 2 ..... 595%* .566*** S530***
Grade 3...... 523+ .505*** 540%**
EPVT; COHORT 4 (N = 65)
Grade 4 Grade 5
Grade 4 ..... 44]1%** 52] %%
Grade 5..... .328%* 455%%*
EPVT; COHORT 5 (N = 46)
Grade 5 Grade 6
Grade 5 ..... .289* 429**
Grade 6..... 319+ - 433+

*p<.05

**p< 0l

seep < 001

significant difference in English in the same
direction, though not on any of the other mea-
sures.

Another limit was that even at the end of
the study, the subjects had not achieved a
level of proficiency in English equivalent to
what would be expected of balanced bilin-
guals. Even though the English PPVT norms
should be used only with great caution be-
cause they were standardized with a different
population, the mean raw scores corre-
sponded to low age equivalents. The rela-
tively weak effects observed in this study may
be attributable to the fact that the subjects had
not yet attained a state of balanced bilingual-
ism (Cummins, 1976). Considering the
sociolinguistic circumstances of the commu-
nity, the majority of our children probably
never will attain this state.

The most important constraint in helping
to understand and generalize the findings of
this study has to do with the population char-
acteristics of the bilingual group studied, in
combination with the schooling policy for
bilingual students. The bilingualism of the

Puerto Rican community in New Haven as a
whole can be described as subtractive, where
Spanish is being replaced by English
(Hakuta, Ferdman, & Diaz, in press). Yet con-
trary to the trend in the community at large,
the students, while they are in the bilingual
program, are in an additive setting. Although
many bilingual education programs in the
United States have very limited support in
the native language of the students, with a
very heavy emphasis on rapid transition to
monolingual English, the New Haven pro-
gram places a strong emphasis on the devel-
opment of the basic skills in the native lan-
guage. Thus, the second language, English, is
added as something of an enrichment to the
students.

However, the goal of the New Haven
program, like most bilingual education pro-
grams in the United States, is transition to
monolingual English rather than maintenance
of the native language. Thus, this enrichment
in the additive context lasts only while the
students are in the program, which for the av-
erage student comresponds to about 3 years.
When the students are exited from the pro-
gram, they follow the general subtractive
forces of the community. It is an empirical
question for future research to determine the
extent to which these results are influenced
by the conditions of additive and subtractive
bilingualism.

Also of interest for further inquiry is the
nature of the longitudinal relation between
the native language and the second language.
The increasing correlation between the two
languages over time is suggestive, and sup-
portive of the notion that the native language
provides a foundation for second language ac-
quisition. At the same time, it is worth consid-
ering the implication of the increasing corre-
spondence between Spanish and English if
the children were becoming bilingual in a
truly additive sociolinguistic setting. If we
were to make projections in this hypothetical
world, the two languages would become in-
creasingly correlated, to the point where, in
the limit, they would become balanced bilin-
guals. To the extent that English is correlated
with nonverbal types of measures, and Span-
ish is comrelated to metalinguistic awareness
measures, it is likely that balanced bilinguals,
particularly where balanced bilinguals are
those selected on the basis of strong verbal
ability, will be those who are good on both
kinds of cognitive abilities.

Finally, despite all of the discussion
about the effects of bilingualism, it is worth
considering what our measure of bilingualism



really reflects, for essentially it is the degree
of acquisition of English (controlling for basic
ability in Spanish). If one thinks of the fact
that the children are leaming English primar-
ily in the classrooms, then the extent to which
English is learmed might be thought of as a
good measure of how well they are able to

“learn in general in the classroom setting. To

the extent that our nonverbal measures were
tapping this general ability to learn as well, it
would not be surprising to find correlations
with English. This possibility of a “third vari-
able” of general brightness of the students
producing the results cannot be ruled out in
the absence of a true experiment. Given that
bilingualism is not distributed in a randomly
assignable fashion, we will simply have to
learn to live with and understand this con-
found.

This study, while testing some specific -

hypotheses about the role of bilingualism in
the cognitive ability of children, ran into prac-
tical difficulties that are part of the realities of
research with many language minority popu-
lations. These include high mobility and the
selectivity of students who are placed in the
program. The cohort differences that were ob-
served in this study are undoubtedly due in
part to perturbations introduced by these
characteristics of the population. As we inves-
tigated the relatively cognitive and linguistic
angles of development in this population, it
became increasingly clear that this could not
be isolated from the patterns of language
maintenance and use in this population as
they relate to its mobility and other demo-
graphic patterns.
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