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ncreasing numbers of immigrant children are entering the U.S.
educational system (and the larger culture), often with limited or no
knowledge of the English language. One consequence of this phenome-
non is increasing linguistic, cultural, ethnic, and religious diversity within
our schools. While such diversity may be viewed as a positive conse-
quence from many perspectives, it also presents challenges to teachers
and educational systems. Educational and policy decisions about appro-
priate responses to these challenges require systematic research on the role of lan-
guage, and particularly the use of multiple languages, in cognitive and educational

development.

Educators and policymakers often
worry that learning and living in two lan-
guages will slow immigrant children and have
long-term negative effects on their educa-
tional achievement and acculturation. How-
ever, recent research on bilingual children
suggests a quite different view—indeed, cog-
nitive scientists now suspect that learning
and using more than one language is an ordi-
nary and common aspect of human cogni-
tion, and one with significant positive effects
in terms of “cognitive flexibility” or the abil-
ity to use information from the environment
to spontaneously restructure one’s knowl-
edge. Thus, a central issue in developing
approaches to bilingualism and its effects on
learning may not be the usual question—one
language or two?—but rather a question of bal-
ance and of achieving excellence in both lan-
guages. Two specific research questions are
generating exciting new conclusions:

1. How do the degree and balance of
children’s knowledge in two languages
affect the cognitive consequences of
bilingualism?

2. How doeslearning in one language
translate to knowledge expressed in
another?

There are certainly many other questions
that one might ask about bilingualism and
cognition, but new advances concerning the
advantages and disadvantages of bilingualism
on the developing cognitive system under-
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score the importance of these two issues.
Furthermore, questions about language and
bilingualism are often colored by ideas (not
necessarily empirically established ideas)
about specific immigrant groups. Thus, it is
important to address the issue of the cog-
nitive consequences of bilingualism in the
context of immigrant children’s learning
environments in order to find solutions to the
real-world challenges facing these children in
American educational settings.

Cognitive Benefits of Bilingualism

ARLIER PERSPECTIVES ON the conse-
E quences of bilingualism often viewed

speaking two languages as a source of
developmental problems or delays. New find-
ings from researchers working in a variety of
disciplines, including education, psycholin-
guistics, psychology, speech and hearing sci-
ences, and neural processes (Bain, 1974; Peal
& Lambert, 1962; Ricciardelli, 1992; Torrance,
Wu, Gowan, & Aliotti, 1970), suggest that
there are positive consequences of bilingual-
ism. Researchers have discovered that the
cognitive systems of bilingual children differ
from those of monolingual children in some
remarkable ways. Learning, speaking, and
using two languages may affect fundamental
aspects of cognitive and neural development,
potentially influencing the way those systems
learn and represent information (Bialystok,
1999; Bialystok, Craik, Klein, & Viswanathan,
2004; Bialystok & Martin, 2004; Mechelli
etal.,2004).

Executive Function

The positive effects of bilingualism are seen
most profoundly in what are known as exec-
utive function (or self-control) tasks. These
are tasks that require the child to inhibit pre-
ferred patterns of responding (e.g., not jump-
ing up when one should be sitting, not taking
the candy when told not to, doing a task in
anew way rather than an old way; Beaver &
Wright, 2007; Kochanska, Murray, & Harlan,
2000; Luria, 1966; Luria, Pribram, & Hom-
skaya, 1964; Mischel, Shoda, & Rodriguez,
1989; Zelazo & Frye, 1998). Performance in
these executive function tasks is positively
related to classroom success, and difficulties
in these tasks are diagnostic of attentional
and conduct disorders in children (Bark-

ley, 1997; Bradshaw, 2001; Friedman et al.,
2007; Schachar, Tannock, Marriott, & Logan,
1995). Indeed, there has been a surge of inter-
estin the role that executive function plays in
school activities that include planning, orga-
nizational skills, maintaining a mental set,
selective attention, and inhibitory control

in cognitive and social development (Blair,
2002; Blair & Razza, 2007; Carlson & Moses,
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2001; Dempstet, 1992; Graham & Harris, 1997;
Hughes, 1998; Kochanska et al., 2000; Welsh,
Pennington, & Groisser, 1991; Zelazo, Carter,
Reznick, & Frye, 1997).

Here is the intriguing new finding con-
cerning bilingualism: Children who speak
more than one language seem to show devel-
opmentally advanced executive control. What
is not known is the extent and kind of bilin-
gualism that fosters increased executive con-
trol. What is the mechanism involved? What
are the other possible correlates that have not
been studied that may also be relevant? And,
finally, what should all of this mean for
educational practices?

The idea that knowing and using two
languages results in advanced cognitive
functioning in the area of executive function
and self-control is supported by new research
in cognitive neuroscience. Self-control
usually means stopping oneself from doing
something. Perhaps, then, self-control—and
the neural pathways that support it—can be
strengthened by practice. If thisis so,
children who speak two languages and must
regularly shift between them must learn to
inhibit the words in one language to speak
the other language. A number of questions
come to mind. One, which is not settled in
the bilingual research literature, is whether
languages comingle or are kept separate. It
isunclear whether all the languages one
knows remain accessible and active while
one language is in use (Brysbaert, 1998;
Gollan & Kroll, 2001). If both languages do
remain active, then bilingualism should pose
achallenge (and an effective training ground)
for inhibitory processes. In fact,a number of
recent studies report individuals use the same
executive functions in controlling attention
as they do in the suppression and separation
of languages (Martin & Bialystok, 2003;
Mezzacappa, 2004,).

One standard task for measuring
executive control in children is the
Dimension Change Card Sort (DCCS) task
(Zelazo & Frye, 1998). In the standard DCCS
task, children are asked to sort test cards
into different boxes according to some
dimension (e.g., color, shape) selected by
the examiner. Typically, 3-year-olds have
difficulty switching from sorting by one
dimension (e.g., color) to sorting by
another dimension (e.g., shape) and often
perseverate, sorting by the first rule even
when reminded that there isanewand
different rule. Older children show greater
flexibility, switching to the new rule without
error. This task illustrates the two sides
of executive control: inhibiting responses
(sorting by the old rule) and flexibility
(adapting behavior to new circumstances).
Recent studies document that bilingual
children do better than their age mates in

A child participates in the Dimension Change Card Sort (DCCS) task to measure
executive function.

this task (Bialystok, 1999), and this seems
to be true even when bilingual children have
significantly lower English proficiency than
monolinguals (using the Attention Network
Test; Yang & Lust, 2004).

Word Learning

Past research—all with monolingual children—
suggests that children have trouble learning
anew label for an object that has an already
known label. For example, young learners
who know that a horse is called “horse”
might reject the label “brown” if it were
applied to it. Many have speculated that this
is one reason why young children have such
difficulty learning adjectives (e.g., Carey,
1978; Markman, 1989; Regier, 1996). However,
I have recently observed (Yoshida & Smith,
2007) that bilingual 2- and 3-year-old
children demonstrated greater cognitive
flexibility in a novel word-learning task when
compared with monolingual children.

The one-label-to-one-object assumption,
called “mutual exclusivity,” is sometimes con-
sidered a positive constraint on early word
learning that promotes the early learning of
nouns, butit is also a constraint that has to
be overcome in later word-learning stages
in order to learn adjectives, synonyms, and
higher order category names (Markman, 1989;
Markman & Wachtel, 1989). Indeed, consider-
able work suggests that monolingual children
often do benefit in learning object names,
based on the assumption that names refer
one-to-one to categories. Moreover, older

children, when challenged with two labels for
asingle object, will search alternative mean-
ings (if “horse” means horse, then “brown”
must mean something about the horse;
Klibanoff & Waxman, 2000; Waxman, 2001).
Indeed, in my own work, I have shown that
when a child is given a novel word, for exam-
ple, stoof when describing ared horse, and

the child already knows the words “red” and
“horse,” he or she might take “stoof” as refer-
ring to anovel property of the object (such as
the texture) because the red and horse aspects
of the object already have labels.

When I tested both monolingual and bilin-
gual children in this task, I found that monolin-
gual children show stronger mutual exclusivity
effects than do bilingual children (Davidson,
Jergovic, Imami, & Theodos, 1997). But crit-
ically, bilingual children were better able to
inhibit competing meanings in a related task
and thus were better able to learn words with
closely overlapping meanings. This result is
consistent with models of lexical access (a pro-
cess by which a person accesses words when he
or she speaks) as applied to both bilinguals and
monolinguals, specifically the Bilingual
Interactive Model of Lexical Access (Léwy
& Grosjean, 2000) and the TRACE model
(Elman & McClelland, 1985).

Knowledge Transfer

These ideas about lexical competition

within and between languages are related to
another unresolved topic in research on bilin-
gualism. Lexical competition refers to howan
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A child participates in another measure of executive function, the Dragon and Bear task.

individual recognizes spoken words. For
example, newly learned words will compete
with existing words that sound similar
(e.g., the novel word cathedruke will compete
with cathedral). It has often been assumed
thatif an individual knows two languages, it
would be better if the person’s cognitive system
treated them as entirely separate and nonin-
teracting systems. This older idea of “sepa-
rate systems for each language” is giving way
to newer evidence on interactions in devel-
opment and knowledge transfer. In fact, one
intriguing result relevant to the present dis-
cussion is that knowledge of two languages
deepens children’s understanding of key math-
ematical concepts (Charmian, 2007). Most
work in this area, however, has focused on the
positive transfer between first and second lan-
guages in areas related to language itself, such
as phonemic awareness, decoding through
phonics and word recognition strategies (read-
ing), use of abroader sense of cognates (rec-
ognizing words by their origin or similarity, or
both). This transfer could mean that when chil-
dren are learning through a minority language
(i.e., their home language), they are not only
learning this language in a narrow fashion but
are alsolearning concepts and intellectual skills
that are equally relevant to their ability to func-
tion with the majority language. For example,
children who learn how to do addition in their
home language do not need to learn howtoadd
numbers in another language when they learn
English. They simply acquire the new labels for
what they have already learned.

How do children who learn multiple
languages with different language structures
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develop concepts about objects and the
corresponding language for those concepts?
For bilingual children, the different lan-
guages may have unique and complex effects
on development, particularly on object con-
cept development. Studies of early cognitive
development reveal that individuals learn
to categorize concepts differently in differ-
ent languages. Cross-linguistic studies of
monolingual English, Spanish, and Japanese
speakers suggest that speakers of all of these
languages end up with the same knowledge
butlearn the categories in a different order.
In each language, for example, individuals
learn that animates move on their own, eat,
and sleep; that objects are categorized by
function and shape; that substances are
categorized by material; and that their shapes
can be altered by containers and pressure
(Colunga & Smith, 2005; Imai & Gentner,
1997; Smith, Colunga, & Yoshida, 2003;
Yoshida & Smith, 2001). However, there

are subtle developmental differences in
what is learned first in different languages.
English speakers focus on object categories
first, Japanese speakers focus on categories
of animates, and Spanish speakers have
early flexible understandings of objects and
substances (e.g., that ablock can be both
ablock and some wood; Colunga & Smith,
2005; Yoshida & Smith, 2001, 2003, 2005).

I examined how bilingual children devel-
oped an understanding of animates, objects,
and substances in a study that compared
English-Japanese bilingual children, half of
whom lived in Japan and half in the United
States, in an artificial noun-learning task

(Yoshida & Smith, 2007). The results showed
that (a) children learning either language as
their first and only language know that animal
categories are organized by multiple similar-
ities, that object categories are organized by
shape, and that substance categories are
organized by material; (b) this knowledge
develops as children learn language and
seems to be cued by specific and different
linguistic strategies in the two languages
(e.g., determiners in English, verb contrasts
in Japanese); and (c) there are different pat-
terns of development in the two languages,
with English children showing knowledge
of objects versus substances before ani-
mates and Japanese speakers showing knowl-
edge of animates versus objects earlier than
objects versus substances (Colunga & Smith,
2005; Imai & Gentner, 1997; Landau, Smith, &
Jones, 1998; Yoshida & Smith, 2001, 2005).
The next question I asked was whether the
knowledge that young bilingual speakers have
in one language is transferred to the other
language. The results indicate a strong yes—
although it depends on the strength of the
children’s knowledge in each of the two lan-
guages. For example, I sought to determine
how well a bilingual child’s knowledge of
the animate-versus-object distinction when
tested in English was predicted by the strength
of the child’s knowledge when tested in Japanese
rather than the child’s knowledge of English.
Thus, learning new ideas in one language may
benefit understanding of the idea even when
theideais presented in another language. The
finding suggests that the benefits from being
bilingual may mean more than just behavioral
(attention) control but may also be important
for learning and for transferring knowledge.

The Learning Environment

HE ISSUE OF KNOWLEDGE transfer is
I critical for an understanding of bilin-
gualism for educational purposes. This
issue, however, has been surprisingly poorly
studied, and thus there is little evidence to
make strong inferences about how and
under what circumstances knowledge may
be transferred into another language, and
about the developmental progression (for
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older children’s transfer of literacy skills,

see Legarreta-Marcaida, 1981; Miramontes,
Nadeau, & Commins, 1997; Odlin, 1989;
Roberts & Pennington, 1996). Itis also true that
these studies rarely consider the significance
forimmigrant children who are mostly learning
concepts in a bilingual learning environment.
The reasons for the failure of the contemporary
cognitive literature to generalize the findings
toimmigrants or to examine the possible sig-
nificance of the cognitive consequences for
immigrant children—though the implications
may well be particularly valuable for early
education—are as follows:

1. Thereis the serious issue of the impact
of sociocultural variables on bilingual
research. For example, not all immigrant
or bilingual populations have the same
mix of cultures and languages, and, fur-
ther, they are not viewed in the same way
by the majority culture.

2. Identification of the contribution of the
socioeconomic status factor has been
challenging, particularly because there
is an overwhelming proportion of low-
income families among parents who have
limited English proficiency (Anderson,
Capps, & Fix, 2002).

3. Bilingual studies often test children
whose language proficiency can be mea-
sured explicitly, so the effect of early
exposure (under 4 years of age) to multi-
ple languages has not been systematically
studied.

The findings about cognitive flexibility—
executive control and knowledge transfer—
among bilinguals are critical issues for
classroom learning. However, these issues
need to be addressed with systematic
research projects tailored to the specific
issue of immigrant children’s development.
Learning style, attentional control, and
transfer of knowledge are critical to school
readiness, but we know almost nothing
about the strengths and weaknesses that
bilingualism brings to the learning task in
early schooling. This understanding is crit-
ical to inform educational policy decisions
regarding programs for bilingual learners,
teachers’ theoretical orientations toward
bilingualism and biliteracy, and classroom
decision making and instructional practices.
The joint study of cognitive develop-
ment and immigrant children’s learning
environments promises a more integrated
understanding of how bilingualism creates
adifferent context for learning and for early
cognitive development. There is a grow-
ing impetus for the research community to
conduct theoretically motivated and rigor-
ous studies of the underlying issues of what
it means for the developing cognitive sys-
tem to learn two languages. Two fundamental
aspects of cognitive development, executive
control and knowledge transfer, are specif-
ically relevant to the question of how a two-
language learning environment shapes the
development of self-control, and the learning
of ideas not linked to the specific language in
which those ideas were first acquired. Under-

standing these fundamental issues should

be considered prior to planning educational
policies for first and second language learning
for immigrant children.

Immigrant children’s educational
concerns certainly involve many additional
factors that have not been mentioned here.
Some of the relevant factors include the
age of acquisition of the second language,
socioeconomic status, cultural background,
the balance of linguistic knowledge of each
language, and how much the first and
second languages differ and in what ways
(e.g., grammatically or phonologically).
Anunderstanding of these issues and
effective educational policies depend
upon rigorous research grounded in a con-
temporary understanding of the learning
and cognitive processes using a develop-
mental and multidisciplinary perspective.
Building a truly developmental program of
research on this topic will enrich our theories
of knowledge acquisition even as it advances
our educational and social goals. §
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