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 Preface     

  The capacity for language is generally acknowledged as one of the characteristics of 
what it is to be human. Onkelos, a second - century CE translator of the Old Testament 
into Aramaic, the then common language of the Middle East, makes this point 
vividly. In Genesis chapter  2 , verse 7, the Bible concisely describes the creation of 
man in the following manner:  “ The LORD GOD formed man of the dust of the 
ground, and breathed into his nostrils the breath of life and man became a living 
soul. ”  Back translating from Onkelos ’  Aramaic to modern English, the expression 
 “ man became a living soul ”  becomes  “ and it became in Adam a discoursing spirit. ”  
Thus, according to Onkelos, language, the innate desire and ability to discourse with 
others, breathed into Adam by the LORD GOD, constitutes the essence of the 
human spirit  –  what many today would prefer to term the human mind. 

 This two - volume book consists of 46 chapters that present the most current 
state - of - the - art understanding of how the above innate capacity for language and 
discourse is embodied in the brain. These chapters were authored by scientists from 
a variety of disciplines concerned with the theoretical and clinical implications of 
the brain – language relationship. Specifi cally, these chapters are concerned with the 
bidirectional nature of these implications and this relationship. Accordingly, they 
explicate what the brain can teach us about language as well as how advances in our 
understanding of language require that we expand our comprehension of the 
brain. In addition, the chapters of Volume 1 describe basic research into the brain –
 language relationship and attempt to show how theories describing this relationship 
can contribute to our ability to cope with problems associated with the use of lan-
guage. The chapters of Volume 2 describe how various clinical phenomena can 
motivate the theoretical work described in Volume 1. The book thus relates to some 
of the modern hot debates concerning brain – language relationship, including 
nature versus nurture, basic versus applied clinical research, and the interactions 
between genetics, early experiences, and later events such as multilingualism and 
brain injury. 
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 The two volumes could have been divided into parts and chapters in many dif-
ferent ways. Thus, the way they are organized and presented here is just one of 
several plausible options. Volume 1 includes 25 chapters divided into fi ve parts. Part 
I focuses on the differences between the two brain hemispheres in language process-
ing. This issue has raised much interest since the discoveries of language areas in 
the human brain in the mid - nineteenth century. Part I opens with a chapter by 
Chiarello, Welcome, and Leonard on individual differences in brain organization 
for language. The chapter documents the range of variation in brain anatomy and 
behavior within a large, normally functioning group of young adults. The authors 
consider variation in brain structure, in behavior, and in the relation between struc-
ture and behavior. 

 The second chapter, by Cohen, deals with a major theoretical issue related to 
hemispheric involvement in language processing, i.e., whether hemispheric involve-
ment is absolute or relative. The chapter presents a new technique to examine the 
above issue and to properly assess the relative contribution of each hemisphere to 
the presentation of speech sounds. In the third chapter, by Lavidor, the author 
reviews transcranial magnetic stimulation (TMS) and language studies. This chapter 
highlights the evolution of TMS - language studies and shows how the initial concept 
of  “ virtual lesion ”  (or, in other words, TMS - induced inhibition) has evolved to 
encompass hemispheric connectivity and facilitation. 

 Peleg and Eviatar present in Chapter  4  a model which is a general account of how 
the integration between phonological, orthographic, and semantic representations 
occurs in the two cerebral hemispheres. They propose the three representations are 
related to each other differently in each hemisphere. Chapter  5 , by Long, Johns, 
Jonathan, and Baynes, describes a method, called item priming in recognition, for 
examining the nature of discourse representation and the use of this method to 
understand how discourse concepts are stored and organized in the two cerebral 
hemispheres. 

 The central theme of parts II and III of Volume 1 is language comprehension 
and language production. Part II approaches this issue from a computational 
perspective whereas the Part III offers an empirical perspective. Chapter  6 , by 
Watson, Armstrong, and Plaut, illustrates how connectionist modeling has 
furthered our understanding of normal and impaired processing in semantic 
memory, knowledge of grammatical class, and word reading and how the connec-
tionist approach has provided for theoretical advancement that would not 
have occurred using the double - dissociation rubric of traditional cognitive 
neuropsychology. 

 Chapter  7 , by Goldrick, focuses on three core principles of connectionist theories 
of speech production, and the impact of each of these principles on psycholinguistic 
theories of speech production is reviewed. The author examines how learning - based 
modifi cation of spreading activation may (or may not) lead to novel theories of 
cognitive processes. In the last chapter of Part II, Gupta reviews evidence for the 
proposal that the processing and learning of words can usefully be understood as 
lying at the intersection of a variety of memory mechanisms. He offers a framework 
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that integrates functional and computational considerations in word processing and 
word learning. 

 Part III, on empirical studies of the neural correlates of language production and 
comprehension, opens with Chapter  9 , by Graves, Binder, Seidenberg, and Desai. 
They present behavioral and hemodynamic neuroimaging studies on three variables 
thought to infl uence the degree of semantic processing in reading aloud: imageabil-
ity, spelling – sound consistency, and word frequency. They attempt to clarify the 
different contributions of neural systems supporting semantic processing in reading 
aloud. 

 In Chapter  10 , Lee and Federmeier review behavioral and eye - tracking studies 
on lexical frequency, word class, linguistic concreteness, and lexical semantic ambi-
guity and relate the fi ndings to event - related potential (ERP) studies. Taken together, 
these studies suggest that word recognition is a fl exible and dynamic process that 
is sensitive to features within the lexical item itself as well as to information in the 
surrounding linguistic context. In Chapter  11 , Indefrey reviews research that used 
hemodynamic techniques for studying syntactic processing. Based on meta - analysis 
of the relevant studies he concludes that there is good and largely consistent evi-
dence for Broca ’ s area and the left posterior temporal lobe as neural substrates of 
syntactic processing in sentence comprehension and production. It is suggested that 
Broca ’ s area may be involved in the bidirectional mapping of thematic and syntactic 
structures. 

 Chapter  12 , by Tettamanti and Perani, presents evidence from a wide host of 
empirical studies showing that the same anatomical brain structures, and notably 
the pars opercularis of Broca ’ s area, play a crucial role in the processing and in the 
acquisition of hierarchical syntactic dependencies in adult subjects. The authors 
suggest that this computational capacity may be at the core of what makes us a 
linguistic species. The central topic of Chapter  13 , by Chwilla, is how the mind/
brain creates meaning. The author presents recent ERP results revealing that 
familiar meanings, and, crucially, novel meanings too, are immediately accessed/
integrated into the ongoing context and argues that the electrophysiological fi nd-
ings support embodied views of language and challenge abstract symbol theories 
of meaning. 

 Mashal, Andric, and Small discuss in Chapter  14  motor regions of the cerebral 
cortex and their participation in a number of functions related to human language, 
i.e., producing and perceiving speech and language and representing the meaning 
of words and sentences. The authors elaborate on motor system involvement in 
articulate speech, continue to characterize its involvement in manual gesture, and, 
lastly, discuss its more general role in interpreting a message ’ s content. In the fi nal 
chapter of this part, Chapter  15 , Kellett, Stevenson, and Gernsbacher examine the 
role of the cerebellum in language processing by reviewing brain imaging studies 
of healthy adults performing phonological, lexical, semantic, syntactic, and dis-
course - level processes. Their review includes experiments that employed a high -
 level baseline that controls for motor processes and reports cerebellar lobular 
regions across studies to identify similar areas of activations for language tasks. 
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 Part IV of Volume 1 focuses on the representation of higher - level language proc-
esses in the brain, emphasizing fi gurative language and linguistic creativity. This 
part opens with Chapter  16  by Mirous and Beeman, describing some of the cogni-
tive processes and neural substrates that underlie a few categories of creative lan-
guage use, highlighting similarities and a few differences. The chapter discusses how 
each hemisphere contributes to processing jokes, drawing inferences, and creatively 
solving problems and outlines a theoretical mechanism for these hemispheric dif-
ferences. Van Lancker Sidtis presents in Chapter  17  a historical and critical survey 
of phraseology, the study of formulaic language, in the context of analytic, experi-
mental, and biological approaches, culminating in current views of formulaic lan-
guage as an integral component of speech performance and language competence. 
The author concludes that the empirical evidence supports a dual - process model 
of language, whereby novel expressions and formulaic expressions differ essentially 
in how they are learned or acquired, stored, and processed. 

 Chapter  18 , by Cacciari and Papagno, reviews literature concerning the neural 
architecture underlying idiom comprehension in language - unimpaired and lan-
guage - impaired participants. The review includes neuropsychological, brain imaging 
(fMRI), and TMS data and the authors draw some conclusions about possible 
answers to the basic question that motivated this chapter, i.e., hemispheric involve-
ment in idiom comprehension. Coulson and Davenport focus in Chapter  19  on two 
well - defi ned examples of creative language that utilize frames and mappings: jokes 
and metaphors. The authors review cognitive neuroscience research used to test and 
develop models of the comprehension of these phenomena and evidence for the 
importance of the right hemisphere in each. They conclude with some speculations 
about the potential relevance of such research to general issues relevant to meaning 
in language. 

 In Chapter  20 , Rapp postulates that nonliteral expressions constitute a challenge 
for comprehension as they go beyond the literal meaning of the words and 
require the ability to process more than the literal meaning of an utterance in order 
to grasp the speaker ’ s intention in a given context. This chapter reviews the current 
functional brain imaging evidence on the comprehension of metaphors, idioms, 
proverbs, and ironic expressions. In the concluding chapter of this part, Chapter  21 , 
Faust presents research on the processing of novel metaphoric expressions 
and discusses the relation to linguistic creativity. The chapter presents converging 
evidence from studies using behavioral, brain imaging (fMRI, magnetoencephalog-
raphy), electrophysiological (ERP), and TMS techniques suggesting that the 
right hemisphere plays a major role in processing novel metaphoric word 
combinations. 

 In our increasingly globalizing modern society, learning and mastering foreign 
languages has become a basic requirement. Consequently, in Part V of Volume 1, 
the linguistic processes discussed in the previous parts are reassessed from the 
perspective of the multilingual brain. Part V begins with Chapter  22 , by Dijkstra 
and van Heuven, describing a number of assumptions shared or discussed by 
researchers in bilingual word recognition, and assesses to what extent the fi ndings 
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of neuroimaging and electrophysiological studies with bilinguals agree with these. 
The authors conclude that, overall, the neuroscientifi c data support many of the 
architecture and processing assumptions shared by behavioral models. In Chapter 
 23 , de Groot discusses aspects of the acquisition of vocabulary in two very different 
populations of learners, monolingual and bilingual infant fi rst - language (L1) learn-
ers and late second - language (L2) learners. The chapter highlights the fact that L1 
vocabulary learning involves the learning of both word form and word meaning, 
whereas in L2 vocabulary learning the targeted L2 meanings are already largely in 
place in the form of lexical concepts in the learners ’  L1. 

 Chapter  24 , by Kroll, Guo, and Misra, considers a set of research questions on 
bilingualism comparing behavioral and electrophysiological research. The chapter 
reviews the empirical evidence from behavioral and ERP studies demonstrating the 
presence of cross - language activity. The implications of these results for claims 
about the neural basis for a bilingual advantage in executive function tasks that 
require the resolution of competition are discussed. The closing chapter of this part, 
Chapter  25  by Abutalebi and Della Rosa, reviews and analyzes functional neuroim-
aging research showing how the brain acquires, processes, and controls an L2. The 
authors conclude that the reviewed works support a dynamic view concerning 
language acquisition.  “ Dynamic ”  because there may be profi ciency - related changes 
in the brain, i.e., once an L2 learner has gained suffi cient profi ciency, she will engage 
exactly the same brain areas as she would for her native language.  

 Volume 2 of the book focuses on neuropsychological research and on the con-
nections between basic science and clinical research. The research described in this 
volume shows how clinical work drives research in basic neuroscience. Thus, for 
example, existing brain – language theories may have to be re - examined and adjusted 
to account for new clinical fi ndings. This process may generate new hypotheses and 
stimulate basic neuroscientifi c research on brain – language relations. 

 Volume 2 includes 21 chapters divided into three parts. Part I emphasizes methods 
and paradigms used in neuropsychological research and opens with Chapter  26 , by 
Kutas, Kiang, and Sweeney, on event - related brain potentials and neuropsychology. 
This chapter describes how the use of this technique has impacted our understand-
ing of normal cognitive processes, including language, and thus has great potential 
for investigating their disruption by disease states. The authors claim that ERP 
components are one of the few available tools for demarcating and dissecting the 
human language architecture in all human brains  –  young or old, intact or com-
promised, compliant, defi ant, or simply incapable. 

 Chapter  27 , by Sidtis, invites serious refl ection on the assumptions, methods, and 
meaning of functional imaging studies. The author argues that the long and often 
insightful history of clinical observations of brains that cannot speak, brains that 
speak nonsense, or brains that speak poorly should not be ignored in the age of 
functional imaging and that listening to these accounts may lead to a better under-
standing of what functional imaging is trying to tell us. Baldo, Wilson, and Dronkers 
present in Chapter  28  a new lesion analysis technique, called voxel - based lesion –
 symptom mapping (VLSM), that has been applied to a number of questions regard-
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ing the brain basis of language. This approach has produced a number of unique 
fi ndings and has shown that many regions of the left hemisphere outside Broca ’ s 
and Wernicke ’ s classical language areas play a critical role in linguistic functions. 

 Chapter  29 , by Brownell, Hoyte, Piquado, and Wingfi eld, uses the investigation 
of naming defi cits to illustrate some current methodological issues and options 
associated with patient - based research. The authors discuss a study of naming in 
several mildly impaired aphasic patients, explore the distinction between group 
studies and case studies, and bring to bear a variety of analytic techniques that are 
straightforward, already in the literature, and accessible. Chapter  30 , by Pekkala, 
shows how the use and analysis of performance on verbal fl uency tasks can not only 
reveal the cognitive processes underlying the tasks but also lead to a successful dif-
ferentiation between normal and impaired word retrieval. Pekkala suggests that 
verbal fl uency tasks can be used as a reliable method when assessing word retrieval 
skills of individuals with different cultural and language backgrounds. 

 Chapter  31  by Ellis opens Part II, on language loss, and deals with the acquisition, 
retention, and loss of vocabulary in aphasia, dementia, and other neuropsychologi-
cal conditions. The author concludes that age of acquisition is clearly a powerful 
determinant of processing speed and retention or loss of knowledge, although it is 
by no means the only determinant. In Chapter  32 , Welbourne traces the evolving 
relationship between cognitive neuropsychology and computational models of lan-
guage focusing on language processing and its breakdown in aphasia. The author 
discusses the use of computational neuropsychological techniques and shows how 
they can signifi cantly enhance our understanding of the underlying brain disorders 
and the mechanisms that allow recovery. Chapter  33 , by Naeser, Martin, Ho, Treglia, 
Kaplan, Baker, and Pascual - Leone, reviews functional brain imaging studies related 
to recovery of language in aphasia, and presents the rationale for the use of repeti-
tive TMS (rTMS) in treating aphasia patients. The authors describe their current 
rTMS treatment protocol used with aphasia patients and a diffusion tensor imaging 
(DTI) study that examined possible white matter connections between specifi c 
brain areas. Finally, they address the potential role of mirror neurons in relationship 
to improved naming post - TMS with nonfl uent aphasia patients. 

 The main aim of Chapter  34 , by Fitzpatrick, Obler, Spiro, and Connor, was to 
address the question of long - term recovery in aphasia using confrontation naming 
and word - fi nding measures. Their results indicate that single - word naming contin-
ues to show signifi cant improvement at least as long as 15 years post - onset. This 
fi nding supports the observations of Geschwind and other clinicians that it is pos-
sible for patients to continue to recover long after 1 year. Chapter  35 , by Goral, 
focuses on multilingualism. The author reviews two types of neurolinguistic studies, 
namely, neuroimaging of multilinguals and multilingual aphasia in order to answer 
questions about the representation and processing of multiple languages in the 
brain. In the last part of the chapter current data concerning cognitive abilities and 
multilingualism are briefl y presented. Marini, Urgesi, and Fabbro conclude in 
Chapter  36  that bilingual patients with different etiologies and ages may present 
differential patterns of impairment and/or recovery of their languages. This applies 
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to adult aphasia, childhood aphasia, specifi c language impairment, neuropsychiatric 
disorders, and neurodegenerative disorders. The authors thus assume that the cer-
ebral representation of different languages must be implemented in different cer-
ebral circuits. 

 In Chapter  37 , Kotz, Rothermich, and Schmidt - Kassow discuss the temporal and 
neural correlates of language subprocesses by providing ERP and fMRI evidence 
from healthy and brain - damaged populations. The chapter ends with an overview 
of the possible interfaces between language subprocesses, including syntax, prosody, 
and semantics, in sentence processing. Their review suggests that investigations of 
dependencies between language subprocesses are necessary to understand the 
dynamics of sentence comprehension. In the last chapter of the part on language 
loss, Chapter  38 , Burke and Graham discuss the neural basis for aging effects on 
language. The authors review evidence for the behavioral dissociation in aging 
effects on semantic and phonological retrieval processes and then consider research 
that might link this dissociation to an asymmetry in how the brain ages. They note 
that language provides a promising approach for examining the neurobiological 
substrates that are associated with functional cognitive decline and cognitive pres-
ervation, as occurs in phonological and semantic processing, respectively. 

 The fi nal part of the book focuses on developmental language disorders. The goal 
of the fi rst chapter in this part, Chapter  39 , by Semrud - Clikeman and Bledsoe, was 
to provide insight into developmental language disorders as well as into the underly-
ing brain function in language development. The authors emphasize intervention 
and conclude that fruitful research that continues to tease apart the similarities and 
differences in these diagnoses will be helpful not only for understanding the disor-
ders but also for developing appropriate remediation programs. In Chapter  40 , 
Leonard and Weber - Fox describe processing defi cits in linguistic, cognitive, and 
sensory domains in specifi c language impairment (SLI). They point to weaknesses 
in the detection, perception, storage, and integration of information and conclude 
that one of the next steps toward understanding SLI will come from attempts to 
relate the particular weaknesses in processing that are seen in SLI to the specifi c 
language symptoms that individuals with this disorder exhibit. The neurobiology 
of SLI is discussed in Chapter  41  by Schwartz and Shafer. The authors review MRI, 
fMRI, and ERP studies and emphasize the use of these methods to provide early 
identifi cation of children at risk for SLI, as well as their use to measure changes 
following intervention. They argue that the great challenges remaining in the study 
of the neurobiology of SLI include the continuing establishment of relations between 
neurological fi ndings and behavior, determining the specifi c cognitive and linguistic 
implications of anatomical and functional differences between children with SLI 
and their typically developing peers. 

 Chapters  42  –  45  focus on developmental reading disabilities. In Chapter  42 , 
Kovelman, Christodoulou, and Gabrieli postulate that there are multiple pathways 
to dyslexia and that individuals with dyslexia vary with regard to their strengths and 
weaknesses. They review neuroimaging research showing that children undergo 
functional and anatomical reorganization as a result of reading experience, but that 
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there are important differences between typical and dyslexic readers. These differ-
ences may be related to the learning and perceptual differences in the processing 
patterns of individuals with dyslexia. Chapter, 43 by Coltheart and Kohnen, describes 
the features of eight subtypes of acquired dyslexia and considers how each might 
be interpreted as arising via specifi c selective impairments of a general information -
 processing model of visual word recognition and reading aloud. The authors argue 
that developmental dyslexia is very similar to acquired dyslexia in that seven of the 
eight acquired dyslexias they describe can also be seen in developmental form. 

 In Chapter  44 , Banai and Ahissar present evidence that normal anchoring mecha-
nisms, i.e., the implicit formation of internal representations, which allow most 
individuals to benefi t from the statistics that characterize each episode or context, 
are malfunctioning in dyslexia and that this malfunction can account for dyslexics ’  
diffi culties in discriminating both simple tones and speech elements. The authors 
list evidence for interrelations across cognitive domains that are typically studied 
in isolation and present anchoring as a putative mechanism that could account for 
these interrelations and provide evidence for its failure in dyslexia. In Chapter  45 , 
Stein argues that all the manifestations of developmental dyslexia could be explained 
by a single underlying cause, namely impaired development of a discrete system of 
nerve cells throughout the brain, magnocellular neurones, that are specialized for 
timing functions. The fi nal chapter of the volume and book, Chapter  46  by Borodkin 
and Faust, is similar to the fi rst chapter of this part in that it relates to developmental 
language impairments including both SLI and dyslexia. However it adds a third, 
subclinical group of persons who have marked diffi culties in learning foreign lan-
guages. The chapter reviews research on word retrieval diffi culties in developmental 
language disorders, focusing on the application of the tip - of - the - tongue experimen-
tal paradigm for studying impaired phonological processes in these populations. 

 I would like to conclude the preface by making the point that the 46 chapters of 
the two volumes were not intended to cover all relevant issues related to brain –
 language research in a systematic manner. Instead we aimed to provide a compre-
hensive overview of current trends and recent advances in neuroscientifi c and 
neuropsychological research, emphasizing state - of - the - art methodologies and para-
digms and their application to the central questions in brain – language relationship. 
I hope this goal was achieved. 

 Miriam Faust      
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