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ilingualism is very relevant in

today's society. As immi-

grants move from country to
country, people with different lan-
guages come in contact, and bilin-
guals appear every day at an acceler-
ated rate. This has created a number
of issues in psychology. For example,
one might wonder whether a bilin-
gual person thinks like a monolingual
person or whether one should edu-
cate bilinguals in one language or
two. However, the topic of this book,
“the neural underpinnings of bilin-
gualism,” could be considered an es-
oteric topic which lies on the out-
skirts of contemporary cognitive
neuroscience and cognitive psychol-
ogy. Franco Fabbro’s book will con-
vince the reader of the absurdity of
this thought. In this extremely com-
prehensive book, the author provides
not only a clear rendering of the state
of research in this growing field but
also a comprehensive introduction to
speech, language processing, and
cognitive neuroscience. Although
there are a few books on bilingualism
and the brain, none approach the
topic with such breadth, by starting
from the bottom and moving up.

Language and Brain

Fabbro begins his book with a
compelling account of language. He
asks simply, “What is language?” The
answer is provided in his first chap-
ter. Clearly, language is not just com-
munication. It involves what linguists
call generativity, the ability to use a
finite number of pieces to communi-
cate an infinite number of verbal
messages. At the base is double artic-
ulation, the sounds that compose
language. It is termed double because
it involves spoken language at the
level of words (which can be used to

compose an infinite number of
phrases, sentences, or longer pas-
sages) and phonemes (the sound
pieces that can be used to compose
the large number of words in any
particular language). The author con-
tinues by explaining phonetics and
phonology, grammatical structure or
syntax, and morphology and seman-
tics. Fabbro clearly denotes the limi-
tations of the study of language. For
example, he notes that theoretical

linguists have done little to help those
who study and
work with lan-
guag;a—ir:paired The author
e. He
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a rule-govemned | a clear rendering
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be a temporary
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how the hu- but also a
man brain or-
ganizes syntax. comprehensive

Fabbro con- | introduction to
tinues by ex- speech
plaining how » language
language processing, and
sounds are per- | cognitive
ceived and pro- neuroscience.
duced, includ-
ing one of the

clearest and most concise descrip-
tions of acoustics that I have ever
read. He continues by describing
which structures are involved in vo-
calization. All of this is achieved in a
mere 29 pages, a testament to both
the clarity and efficiency of Fabbro's
writing.

It is at this point that we begin
where many other books would have
begun, considering how language is
represented in the brain and what
Fabbro terms neurvlinguistics. He gives
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us the regular tour on language repre-
sentation in the brain. This

includes the history of the study of
language breakdown (aphasia), begin-
ning with the father of neurolinguis-
tics, Paul Broca. He then proceeds to
describe the work of Wernicke and
includes two original case studies that
led him to develop his theory. Fabbro
continues by describing clinical as-
pects of aphasia. This includes a very
nice glossary of aphasia, which de-
scribes different types of language dis-
orders and the nature of the errors
that are made. In addition, Fabbro
guides us through the standard types
of aphasia, ranging from the classi-
cally defined aphasia up to more eso-
teric varieties. He also considers the
role of the right hemisphere in con-
trolling voice intonation and in under-
standing the deeper meaning of
speech as is needed in comprehen-
sion of metaphors and complex texts.
Finally, he describes the different types
of tools that are used in both bilingual
and monolingual aphasia assessment.
Many books have been written about
language disorders and aphasia. What
is admirable is that once again Fabbro
accomplishes his feat in very few
pages.

Beyond Aphasia

Unlike many other volumes, Fab-
bro ventures beyond the traditional
realm of books on aphasia. For exam-
ple, he considers the role of subcorti-
cal structures in the motor program-
ming of verbal motor codes. The
author also notes the similarity be-
tween the types of sensory motor
stages that aphasics show in recovery
with those seen in the learning of a
foreign language. Fabbro tempers his
speculation with a good dose of reality
by suggesting that the models of mo-
tor programming must be more
clearly articulated before they can
contribute to a general theory of
aphasia.
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The book aiso adds a very differ-
ent flavor by considering the role of
memory in language. This was one
that caught me by surprise. In no way
am I disputing the relevance of mem-
ory to language (or vice versa). Both
fields have touched on many overlap-
ping topics over the years. However,
for the most part, these two fields are
kept apart. Fabbro describes memory
systems for a purpose. Specifically, he
suggests that memory has a key role
in bilinguals. Whereas a mother
tongue most likely involves implicit
(i.e., unconscious) memory systems,
a foreign language most likely in-
volves explicit (i.e., conscious) mem-
ory systems. The implication of this is
that a first and second language may
be accessed by way of cortical sys-
tems that have been found to differ
for implicit and explicit memory. The
book also provides a good synthesis
of working memory research and
provides a very startling link between
working memory, language disor-
ders, dyslexia, and foreign-language
learning. Work on first-language
learning difficulties and dyslexia is
widespread. However, Fabbro reflects
on whether working memory deficits
may be the underlying cause of dys-
lexia and of first- and second-lan-
guage learning problems. What
emerges is the view that bilingual
language research and neurolinguis-
tics could gain a substantial amount
from considering the role of memory
and learning on language processing
in monolingual, bilingual, and lan-
guage-impaired populations.

What About Bilingualism?
From the review so far you might
infer that this is a book on neurolin-
guistics with the bilingual absent. It is
during the second half of the book
that we get to the topic of bilingual-
ism. Chapter 11 begins with a simple
question, What does it mean to be
bilingual? In addressing this question
the author takes advantage of previ-
ous work by Grosjean (1989, 1992)
and Paradis (1977, 1983, 1987). Fur-
thermore, a pragmatic solution is of-
fered. Bilingualism goes beyond for-
mal language boundaries. It involves
any combination of languages and
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dialects. There are, however, a few
deviations from the standard view on
bilingualism. For example, Fabbro
recasts some of the views of Ervin
and Osgood (1954) by refetring to
compound bilingualism (learning of
both languages in succession) as
compact bilingualism. Nevertheless,
Fabbro provides an accurate render-
ing of what it means to be bilingual.
It is in the last part of the book
that Fabbro moves through the com-
plicated landscape which is found
when one considers language recov-
ery in bilingual aphasics. Up front he
provides us with the complexity of
the issue. Not all bilinguals show the
same pattern of recovety. Forty per-
cent show parallel recovery of both
languages, 32 percent show better
recovery of the first language, and 28
percent show better recovery of the
second language. What rules might
account for these patterns of recov-
ery? He begins with Pitres (the Broca
of bilingual aphasia), and his original
view on language loss and recovery
in bilingual aphasics. Specifically,
Pitres and his colleagues felt that lan-
guages were localized in a common
area and that language loss was due
to inhibition of that language. Fur-
thermore, he describes very well how
Pitres felt that recovery progressed
from the language most used before
the insult to the least-used language.
At this point Fabbro provides us
with some meat and potatoes; case
studies that illustrate the nature of
recovery in bilingual aphasics. He de-
scribes two case studies of first-lan-
guage impairment before proceeding
to consider second-language impair-
ment. Like other volumes that pre-
cede it (Albert & Obler, 1978; Paradis,
1977; Paradis, 1983; Paradis, 1995a;
Paradis, 1995b), The Neurolinguistics
of Bilingualism considers the work of
Minkowski on the role of familiarity,
literacy, psychological, and emotional
factors on second-language recovery.
Fabbro's account does fall short in
one respect. Fabbro describes work
that suggests that a second language
is less automatized than a first lan-
guage. In this case, he cites work
from Gomez-Tortosa, Martin, Gaviria,
Charbel, and Ausman (1995). How-

ever, in this case the patient had
learned their second language (En-
glish) at the age of 10. Work by oth:-
ers with early sequential bilinguals
suggests that when a second lan-
guage is acquired early, the pattermn
dominance may be reversed
(Kohnert, Bates, & Hermandez, 199"
Kohnert, Hernandez, & Bates, 1998
even in neurologically unimpaired
populations. Work on early sequen-
tial bilinguals is often overlooked ir
the bilingual literature and Fabbro i
not an exception to this rule.

Pitres suggested that languages
are represented in a common area.
However, there is still an underlyin
question about whether each lan-
guage is represented in different ar.
eas of the brain. On the surface, Fa
bro’s account of exceptional cases
would fit with such a notion. Cases
include preservation of a language
used in liturgy and of classical lan-
guages with the first language bein
impaired after aphasia. The author
suggests that the pattern of recovel
has to do with the modality and
manner in which it was used. In bc
cases mentioned above, the lan-
guages were restricted to very rout
ized phrases (liturgy) or to the visu.
modality (classical languages). He
also describes a case of a woman
who showed paradoxical recovery
a second language. To account for
this finding, Fabbro returns to his
view on memory by pointing out tt
implicit and explicit memory syster
involve different neuratl circuits. Ur
der some conditions there will be
preservation of explicit memory sy
tems used in a second language w
damage to the implicit system use:
in a first language. Fabbro also de-
scribes cases that clearly violate th
principle of one area of the brain d
voted to each language. This inclu
involuntary switching and mixing «
languages and alternating antago-
nism, periods of access to one lan-
guage, followed by periods of acce
to the other language. Clearly, one
lesion cannot lead to a dynamic
problem in which access to a lan-
guage appears and disappears.

What might account for the vas
differences in the patterns of break
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down in the brain? Fabbro goes
through the five hypotheses that have
been put forth. This includes that
each language is represented in (a)
one common area, (b) two separate
areas, (c) the same area with distinct
neural “micro” circuits subserving
each area, and (d) both common and
distinct areas for each language. It is
this fourth position that has garnered
the most support. After all, different
languages must be coded differently
in the brain to some extent. If not,
there would be no way to keep them
apart. On the other hand, languages
must take advantage of their com-
monalities. Given this logic, it is easy
to understand why the fourth posi-
tion noted above is the one that has
gamered the most support.

Beyond Bilingual Aphasia
Brain lesions in adults lead to very
devastating effects and very clear defi-
cits. One of the truly fascinating as-
pects of neurological insult in children
is what it lacks; the dramatic impact
that one sees in adults. Fabbro’s anal-
ysis of aphasia in bilingual children
confirms and extends this point of
view. Bilingual children suffering a
neurological insult show recovery of
both languages, but never attain the
level of performance seen in their
age-matched peers. The recovery is
dramatic but not complete. Fabbro
finishes this section by advising teach-
ers to be patient with these students.
In another move away from the
standard account of bilingual apha-
sia, Fabbro's book also devotes an
entire chapter to translation. He ex-
plains the nature of simultaneous
translation and proposes a model
based on neuropsychological find-
ings. Specifically, Fabbro has found
that after two years simultaneous
translators no longer show superior
word recognition in their right ear. He
suggests that this may be due to use
of the left ear for input and the right
ear for output. In short, simultaneous
translators appear to exhibit modified
laterality to accomplish their task.
Finally, he suggests that aphasia in
simultaneous translators would add
more to our knowledge of language
representation in the brain. Although

Fabbro tries his best, it is hard to see
precisely what the link is between
simultaneous translators and bilin-
guals. Perhaps, if it were more explic-
itly demonstrated that simultaneous
translators were an extreme case on
a bilingual continuum, his point
would be clearer.

Fabbro ends by pointing out the
directions that bilingual neurolin-
guists need to take. This includes
clinical aspects, child bilingual apha-
sia, translation, and the role of sub-
cortical structures in aphasia. But
most important, Fabbro says that re-
searchers need to develop a basic
language that can be used to de-
scribe language in the brain.

There is one respect in which this
book falls a bit short. Neuropsychol-
ogy, one could argue, dates back as
far as 300 B.C., when early Greek and
Roman physicians noted that dam-
age to the brain caused very dramatic
effects on behavior. During the mid-
1900s neuropsychology became a
field in its own right. Neurolinguistics
have followed in the neuropsycho-
logical tradition by observing the ef-
fects of brain damage on verbal be-
havior. However, over the past 10
years we have seen the maturation of
a new field, cognitive neuroscience,
which has been fostered by dramatic
technological developments in brain
imaging. Both positron emission to-
mography and functional magnetic
resonance imaging have given the
cognitive neuroscientist a tool to
eavesdrop on the normal brain as it
performs a cognitive task. By allow-
ing functional localization of activity
in the normal brain, it provides a tool
for confirming and disconfirming
findings in the neuropsychological
literature. Fabbro does an admirable
job of weaving into the text findings
from neuroimaging studies. However,
Ileft the book thinking that there
should have been at least one chap-
ter dedicated exclusively to this issue.

In summary, Fabbro writes a very
concise and detailed volume. Further-
more, unlike other volumes, he
spends a substantial portion of the
book introducing the basics of psy-
chology, linguistics, neuropsychology,
and aphasia research. This book is a
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delight to read and is an accurate ren-
dering of the field of bilingual neuro-

linguistics which should be accessible
to experts and novice readers alike. [
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