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                                       Schizophrenia: Symptoms, Causes & Treatment 

Schizophrenia is a complicated and serious mental illness, the causes of which are not completely 

understood. Read on to learn about the symptoms of schizophrenia, the factors contribute to its 

development and the treatment options exist for patients with schizophrenia. 

  Schizophrenia: A Split Mind 

Schizophrenia is a serious mental illness usually recognized by disorganized thinking, delusions, 

hallucinations and a lack of normal affect. The word schizophrenia comes from two Greek words 

meaning 'split' and 'mind.' Because of this, schizophrenia is often confused with multiple personality 

disorder, in which patients assume two or more differing identities, splitting their personalities. 

Instead, the split mind of schizophrenia refers to the splitting of mental functions from an organized 

whole into incoherent parts. 

The World Health Organization reported in 2012 that schizophrenia had a global prevalence of 0.7% and 

that 50% of people with schizophrenia were not receiving adequate treatment. 

Symptoms 

Schizophrenia is a psychosis, a type of mental illness characterized by distortions in thinking, 

perception, emotions, language, sense of self and behaviour. Common experiences include: 

 

1. hallucination: hearing, seeing or feeling things that are not there; 

2. delusion: fixed false beliefs or suspicions not shared by others in the person’s culture and that are 

firmly held even when there is evidence to the contrary; 

3. abnormal behaviour: disorganised behaviour such as wandering aimlessly, mumbling or laughing 

to self, strange appearance, self-neglect or appearing unkempt; 

4. disorganised speech: incoherent or irrelevant speech; and/or 

5. disturbances of emotions: marked apathy or disconnect between reported emotion and what is 

observed such as facial expression or body language. 
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Positive Symptoms 

When you hear 'positive,' you may think this means something good. Unfortunately, that is not the case when 

talking about schizophrenia. The word positive in the context of schizophrenia means the presence of 

symptoms or behaviors that are absent in someone without schizophrenia. Because they are not present in 

individuals with normal psychological health, hallucinations and delusions are considered positive 

symptoms of schizophrenia. Patients with schizophrenia often have auditory hallucinations, during 

which they hear things that other people do not hear. These voices may provide a running commentary on 

the individual's life or they may instruct him or her to do certain things. Patients with schizophrenia may also 

see things that other people do not see; these are visual hallucinations. Delusional thinking is also a 

common symptom. Delusional thoughts are defined as those that defy normal reasoning and that patients 

firmly adhere to even in the face of contradictory evidence. Examples of delusions include beliefs that one is 

being persecuted or pursued and an inflated sense of self-worth that causes a patient to believe that he or 

she has special powers or gifts beyond the scope of reason. The actor Russell Crowe famously portrayed 

delusional thinking and hallucinations in his role as John Nash in the movie A Beautiful Mind. In this 

movie, John Nash develops a subtype of schizophrenia known as paranoid schizophrenia, which is most 

commonly identified by the presence of hallucinations and delusions. 

 

  Negative Symptoms 

As you may have guessed, negative in this context does not simply mean bad. It refers to characteristics 

that a normal healthy individual has but that are absent in a schizophrenic patient. You might find it 

difficult to imagine not laughing at a funny movie or crying at a sad one or having no interest in spending time 

with friends, but these are common experiences of a patient with schizophrenia. In addition to diminished 

emotional response and a lack of motivation to have social relationships, negative symptoms also include 

diminished speech and movement and an inability to experience pleasure. As you can see, as opposed 

to hallucinations and delusions, these negative symptoms represent a lack of things that most people are 

able and happy to do. Negative symptoms are often seen in the subtype known as disorganized schizophrenia, 

in which a patient has inappropriate emotional responses and confused thinking and speech. They are also 

seen in the rare subtype of schizophrenia known as catatonic schizophrenia, during which patients may 

cease to move altogether or only exhibit abnormal postures and movements. 
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Causes and Etiology 

Schizophrenia is a complex disorder and there is no simple answer to the question of what causes it. 

However, the predominating view is known as the stress-vulnerability model and postulates that 

schizophrenia is caused by a combination of inherited vulnerabilities, environmental factors and life 

stressors. Genetic studies have shown schizophrenia to be highly heritable, meaning that someone with a family 

history of schizophrenia or other mental illness is more likely to develop the illness than someone with no such 

history. One of the most convincing pieces of evidence for genetic predisposition comes from twin studies. 

Monozygotic, or identical, twins have the same genetic make-up. If one identical twin develops schizophrenia, 

the other could have up to a 40% chance of also developing the disorder. In contrast, dizygotic, or fraternal, 

twins do not share as much genetic material and correspondingly do not share the same risk for 

developing schizophrenia. Other factors postulated to play a part in the development of schizophrenia 

include prenatal complications, low oxygen levels at birth, viral infection, cannabis use, living in urban 

areas and socioeconomic hardship and social isolation during childhood. 

Management/Treatment (World Health Organization (WHO))  

Schizophrenia is treatable. Treatment with medicines and psychosocial support is effective. However, most 

people with chronic schizophrenia lack access to treatment. 

There is clear evidence that old-style mental hospitals are not effective in providing the treatment that 

people with mental disorders need and violate basic human rights of persons with mental disorders. Efforts 

to transfer care from mental health institutions to the community need to be expanded and accelerated. The 

engagement of family members and the wider community in providing support is very important. 

Programmes in several low- and middle- income countries (e.g. Ethiopia, Guinea-Bissau, India, Iran, 

Pakistan and United Republic of Tanzania) have demonstrated the feasibility of providing care to people 

with severe mental illness through the primary health-care system by: 

 training primary health-care personnel; 

 providing access to essential drugs; 

 supporting families in providing home care; 

 educating the public to decrease stigma and discrimination; 
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 enhancing independent living skills through recovery-oriented psychosocial interventions (e.g. life 

skills training, social skills training) for people with schizophrenia and for their families and/or 

caregivers; and 

 facilitating independent living, if possible, or assisted living, supported housing and supported 

employment for people with schizophrenia. This can act as a base for people with schizophrenia to 

achieve recovery goals. People affected by schizophrenia often face difficulty in obtaining or 

retaining normal employment or housing opportunities. 

 

For more detail, go through the following links: 

https://www.who.int/news-room/fact-sheets/detail/schizophrenia  

 

Videos 

https://www.youtube.com/watch?v=dv_exaj2ofg&feature=youtu.be   (from WHO) 

https://www.youtube.com/watch?v=voXP15pHOhI                             (Clinical Point of View) 

https://www.youtube.com/watch?v=bZAlhFEzXGE                            (Language Disorder)  

 

 References:  

 https://en.wikipedia.org/wiki/Schizophrenia  

 https://study.com/academy/lesson/schizophrenia-definition-lesson-quiz.html 

 https://www.who.int/news-room/fact-sheets/detail/schizophrenia   
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The formal definition of dyslexia is: 

Dyslexia is a specific learning disability that is neurological in origin. It is characterized by difficulties with 

accurate and/or fluent word recognition and by poor spelling and decoding abilities. These difficulties typically 

result from a deficit in the phonological component of language that is often unexpected in relation to other 

cognitive abilities and the provision of effective classroom instruction. Secondary consequences may include 

problems in reading comprehension and reduced reading experience that can impede the growth of vocabulary 

and background knowledge. 

But what does that mean exactly? 

Dyslexia is a language-based learning disability. Dyslexia refers to a cluster of symptoms, which result in people having 

difficulties with specific language skills, particularly reading. Students with dyslexia usually experience difficulties with 

other language skills, such as spelling, writing, and pronouncing words. Dyslexia affects individuals throughout their 

lives; however, its impact can change at different stages in a person’s life. It is referred to as a learning disability 

because dyslexia can make it very difficult for a student to succeed academically in the typical instructional 

environment, and in its more severe forms, will qualify a student for special education, special accommodations, and/

or extra support services.  

What causes dyslexia?  

The exact causes of dyslexia are still not completely clear, but anatomical and brain imagery studies show differences in 

the way the brain of a person with dyslexia develops and functions. Moreover, most people with dyslexia have been 

found to have problems with identifying the separate speech sounds within a word and/or learning how letters 

represent those sounds, a key factor in their reading difficulties. Dyslexia is not due to either lack of intelligence or 

desire to learn; with appropriate teaching methods, students with dyslexia can learn successfully. 

Dyslexia occurs in people of all backgrounds and intellectual levels. People with dyslexia can be very bright. They are 

often capable or even gifted in areas such as art, computer science, design, drama, electronics, math, mechanics, 

music, physics, sales, and sports. In addition, dyslexia runs in families; having a parent or sibling with dyslexia increases 

the probability that you will also have dyslexia.  For some people, their dyslexia is identified early in their lives, but for 

others, their dyslexia goes unidentified until they get older.  

What are the effects of dyslexia?  

The impact that dyslexia has is different for each person and depends on the severity of the condition and the 

timeliness and effectiveness of instruction or remediation. The core difficulty involves word recognition and reading 

fluency, spelling, and writing. Some individuals with dyslexia manage to learn early reading and spelling tasks, 

especially with excellent instruction, but later experience their most debilitating problems when more complex 

language skills are required, such as grammar, understanding textbook material, and writing essays.  

People with dyslexia can also have problems with spoken language, even after they have been exposed to excellent 

language models in their homes and high quality language instruction in school. They may find it difficult to express 
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themselves clearly, or to fully comprehend what others mean when they speak. Such language problems are often 

difficult to recognize, but they can lead to major problems in school, in the workplace, and in relating to other people. 

The effects of dyslexia reach well beyond the classroom.  

What misconceptions exist regarding dyslexia?  

It is equally important to understand what dyslexia isn’t.  There are great misconceptions and myths about dyslexia 

which make it that much more difficult for someone with dyslexia to receive help and generally be understood. 

It is a myth that individuals with dyslexia “read backwards.” Their spelling can look quite jumbled at times not because 

they read or see words backwards, but because students have trouble remembering letter symbols for sounds and 

letter patterns in words.  

Dyslexia is not a disease and, therefore, there is no cure. With proper diagnosis, appropriate and timely instruction, 

hard work, and support from family, teachers, friends, and others, individuals who have dyslexia can succeed in school 

and later as adults. 

Individuals with dyslexia do not have a lower level of intelligence.  In fact, more often than not, the complete opposite 

is true.  

SIGNS AND SYMPTOMS OF DYSLEXIA 

It is crucial to be able to recognize the signs of symptoms of dyslexia.  The earlier a child is evaluated, the sooner he or 

she can obtain the appropriate instruction and accommodations he or she needs to succeed in school.   

General problems experienced by people with dyslexia include the following:  

 Learning to speak  

 Learning letters and their sounds  

 Organizing written and spoken language  

 Memorizing number facts  

 Reading quickly enough to comprehend  

 Keeping up with and comprehending longer reading assignments  

 Spelling  

 Learning a foreign language  

 Correctly doing math operations 

Some specific signs for elementary aged children may include: 

 Difficulty with remembering simple sequences such as counting to 20, naming the days of the week, or 

reciting the alphabet 

 Difficulty understanding the rhyming of words, such as knowing that fat rhymes with cat 

 Trouble recognizing words that begin with the same sound (for example, that bird, baby”, and big all start 

with b) 

 Pronunciation difficulties 
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 Trouble easily clapping hands to the rhythm of a song 

 Difficulty with word retrieval  (frequently uses words like “stuff” and “that thing” rather than specific words 

to name objects) 

 Trouble remembering names of places and people 

 Difficulty remembering spoken directions 

 

It is important to note that not all students who have difficulties with these skills have dyslexia. Formal testing of 

reading, language, and writing skills is the only way to confirm a diagnosis of suspected dyslexia. 

An individual can have more than one learning or behavioral disability. For example, in various studies as many as 30% 

of those diagnosed with a learning or reading difference have also been diagnosed with ADHD. Although disabilities 

may co-occur, one is not the cause of the other.  

SOCIAL AND EMOTIONAL CONNECTION 

Samuel T. Orton, M.D., was one of the first researchers to describe the emotional aspects of dyslexia. According to his 

research, the majority of preschoolers who were later diagnosed as having dyslexia are happy and well adjusted. Their 

emotional problems begin to develop when early reading instruction does not match their learning needs. Over the 

years, the frustration mounts as classmates surpass the student with dyslexia in reading skills. 

Stress and Anxiety 

Jerome J. Schultz’s informative IDA fact sheet “The Dyslexia-Stress-Anxiety Connection” is a must read for those 

wanting guidance on understanding the relationship between dyslexia and emotional and social difficulties, as well as 

the implications for academic performance and social interactions. Dr. Schultz explains his DE-STRESS model in a step-

by-step guide for addressing stress, anxiety, and dyslexia. 

Stress and anxiety increase when we’re in situations over which we have little or no control (e.g., a car going off 

the road, tripping on the stairs, reading in public). All people, young and old, can experience overwhelming 

stress and exhibit signs of anxiety, but children, adolescents, and adults with dyslexia are particularly 

vulnerable. That’s because many individuals do not fully understand the nature of their learning disability, and 

as a result, tend to blame themselves for their own difficulties. Years of self-doubt and self-recrimination may 

erode a person’s self-esteem, making them less able to tolerate the challenges of school, work, or social 

interactions and more stressed and anxious.  

Many individuals with dyslexia have experienced years of frustration and limited success, despite countless 

hours spent in special programs or working with specialists. Their progress may have been agonizingly slow and 

frustrating, rendering them emotionally fragile and vulnerable. Some have been subjected to excessive 

pressure to succeed (or excel) without the proper support or training. Others have been continuously 

compared to siblings, classmates, or co-workers, making them embarrassed, cautious, and defensive. 

Individuals with dyslexia may have learned that being in the company of others places them at risk for making 

public mistakes and the inevitable negative reactions that may ensue. It makes sense, then, that many people 
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4 Aphasia: classification of 

the syndromes 

Introduction 

The human brain is well protected by lhe skull. Yet there arc a 
number of possible ways for the brain to become injured. During a 
collision. the brain can be smashed against the skull with enough 
force to creatc a "closed head injury," Something (a bullet, knife, 
piece of metal, etc.) might strike the skull wilh enough force to 
penetrate il. Or the problem could originate inside the skull. with 
infection. tumor, or broken blood vessels damaging brain tissue. 
No matter what the cause of the brain injury. it is unlikely that the 
entire brain will be equally affected. Some areas will be "harder 
hit" than others. 

When the bruin is injured. the problems of the patient will vary 

depending on the extent and location of lhe damage. A particular 
injury might cause only visual problems or problems only in 
moving certain sets of muscles. The injuries of particular interest 
to us in this chapter are those that cause problems with language. 
In our efforts to understand the brain representation for language. 
we will need to look carefully to see which locations In the brain 

will lead to language problems after injury and which locations 
will not. As noted earlier. language defiCits acquired after brain 
injury are called "aphasia." We will see that not aU "aphasics." 
that is. people with aphasia. have the same symptoms. 

The most devastating kind of linguistic deficit is the total inabil­
ity to communicate using language. The patient cannot speak more 
than a few words or syllables, and understands very little. When 
this type of deficit persists. it is referred to as "global aphasia" and is 
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usually the consequence of damage to large portions of the left 
hemisphere of the brain. However. not all patients who are com­
pletely unable to communicate immediately following a brain 
injury are true global aphasics. In some cases. the patient's condi­
tion resolves over weeks or months into partial deficits. tn rare 
instances. there can also be complete recovery. In patients who do 
experience complete recovery of their linguistic abilities after being 
totally aphasic In the time immediately after their injury, we see 
evidence that linguistic competence - their inner knowledge of 
language - may be preserved even in cases of severe problems with 
"performance," that is. impairment in speaking or understanding 
language. The only alternalive explanation would be that the 
patients somehow reconstructed their grammar in the relatively 
brief time between injury and recovery. 

Palients with less extensive damage will. as a rule. have less 
extensive loss of linguistic abilities. To the extent that different sets 
of symptoms are assOciated witb injuries in different brain areas. 
we can develop a more detailed map of language funclions in the 
brain. [n aphasia. we see language difficulties without cognitive 
impainllent. Such patients may produce only sparse ilnd discon­
nected words. but hilve no trouble on llon-verbal tests of IQ, nor 
trouble cooking. or walking a complex route home. Other brain­
damaged patients may. by contrast. exhibit cognitive impairment 
without linguislic dimculties. These patients produce and compre­
hend language wcll. but show problems on tests of memory for 
visually presented non-verbal material. pur-de completion. and 
other non-verbal lQ tests. Such problems affect daily tasks such as 
cooking. memory for common routes. and the like. In light of the 
linguists' concept of a mental grammar made up of various sub­
components (phonology. syntax etc.). we might expect language 
breakdown to occur along exactly these lines. One patient might 
have trouble with sentence formulation and another with word 
formation or pronunciation. We might also expect processing 
problems to be different from production problems. And in fact we 
believe that the differential sparing of phonological. morphologi­
cal. syntactic, and semantic abilities in aphasic patients speaks 
grossly for the organization of linguistic components as described 
by linguists (see chapter 11). However. when we look at the actual 
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language produced by people with brain injuries and at their 
comprehension abilities. we begin to sec that the correspondence 
between symptoms and site of injury. and between linguists' gram­
mars and patients' deficits is not nearly as simple as it might be. 

In the remaining pages of this chapter we will present some 
general facts about syndromes - common clusters of symptoms -
seen in apbasia in monolingual adults. and the brain arcas they 
are associated with (see summary Table 4.1). This chapter will 
provide the background necessary for an appreciation of the more 
detailed studies presented in the next chapter. In that chapter we 
will treat speCific symptoms like agrammatism and look at some 
interesting controversies. where the language produced by a 
group of aphasics could be explained by more than one possible 
understanding of language organization. 

Broca's aphasia 

In his famous 1861 paper the French neurologist. Broca, pres­
ented data from a patient called "Tan" or "Tan Tan" in the 
literature. as "Tan" was the only syllable he could speak. Tan 
repeated "Tan" as necessary. with good intonation. as if to convey 
a message. His comprehension was relatively sp'lrcd. and he ,Ip­
peared irritated he could not get his message across. A post­
mortem examination of his brain showed the lesion - the area of 
brain damage - to be confined mostly to the lower areas of the left 
frontal lobe. This area became known as Broca's area (sec Figure 
1.1). Great difficulties with producing speech became known as 
Broca's aphasia. although more characteristic th,ln the extremely 
severe aphasia of Tan Tan is a somewhat milder form. The classic 
Broca's aphasic in today's taxonomy is considered "non-fluent" in 
that his speech is slow. deliberate. and effortful. of len with 
omission of grammatical markers (e.g. "Boy go storc" instead of 
"The boy has gone to the storc"). Yel comprehension is spared. 

Consider the follOWing speech sample from a Broca's aphasic. 
The patient, LM" was a sixty-four-year-old man who bad a stroke 
which damaged a large portion orhis left hemispbcre.lcllving him 
paralyzed on his right side. He also experienced a number of 
language problems including some problems with naming and 
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repetition. He was able to understand everyday conversations but 
did not do well on tests of comprehension of complex syntax. His 
most marked di!liculty was in the production of speech. As part of 
his evaluation he was asked to describe the picture below which is 
known as the "cookie theft picture" from the Boston diagnostic 
aphasia examination (Goodglass and Kaplan. 1972), (See Figure 
4,1) His description follows (the examiner's remarks are in square 
brackets): 

kid ... kk .. can ... candy ... cookie ... caandy ... well I don't know but 
it's writ ... easy does it ... slam ... early .. , fall, .. men ... many 
no ... girl. dishes ... soap ... soap ... water ... wmer ... falling pah 
that's all ... dish ... that's all. 
cookies ... ellll ... candy ... cookies cookies ... he ... down ... That's 
all. Girl ... slipping water ... water ... and it hurts ... much lO 
do .. Her . .. clean up ... Dishes ... up there ... I think that's doing it 
[The examiner asks: What is she doing with the dishes?] discharge 
no .. . 1 forgot. .. dirtying clothes (?] dish PI water ... [The examiner 
probes: What about ill] slippery water . .. [11 scolded ... slipped 

(n this brief excerpt of the patient's speech we can see some of 
the common features of the speech of non-fluent aphasics. His 
speech is effortful with pauses, false starts. and unclear words. He 
seems to have some word-finding difficulty ("'discharge" for 'wash­
ing dishes') and he seems to be aware of his difficulties ('"00 ... I 
forgot"). Only a few stock phrases arc repeated smoothly ("easy 
does it" and "that's all." for example). Nouns are the most COIll­
man words in this excerpt. however verbs also occur relatively 
frequently. Functors (that is. articles, prepositions and other free 
grammatical morphemes) as well as bound morphemes (that is 
inflectional and derivational affixes) are rare. 

Wernicke's aphasia 

[n 1874 the German neurologist Carl Wernicke presented in­

formation on two patients whose speech was markedly different 
from that ofl3roca's patient. Their speech was relatively ·'fluent'· -
that is. the intonation and pace appeared normal - but it con­
tained unusual semanlic features. The patients would frequently 
use elaborate descriptions. called "circumlocutions:' instead of 
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Figure 4.1 The Cookie Theft picture of the Boston Diagnostic Aphasia Examin­
ation. (Reprinted Irom Goodgl�ss and Kaplan. 1983.) 

simple words. Sometimes words would be only barely recognizable 
because of phonemic substitutions. At other times the patients 
would create new words altogether: these came to be called "neol­
ogisms:' Unlike Broca's patient, Tan Tan. whose comprehension 
seemed unimpaired. the comprehension of these patients was 
severely impaired. Their lesions were posterior to the lesion Broca 

had Identified in Tan Tan; in Wernicke's patients the damage was 

in the area at the back and top of the temporal lobe now known as 
Wernicke's area. The collection of symptoms he described is now 
known as Wernicke's aphasia, and it is characteristic of damage to 

Wernicke's area (see Figure 1.1). 
The following sample from the speech of A.M .. a seventy-five­

year-old man with Wernicke's aphasia, presents a striking con­
trast to the speech of the Broca's aphasic, L.M. Although pauses 
and word-finding problems are also found. A.M:s speech flows 

much more freely. Grammatical morphemes occur quite frequent­
ly. although overall sentence slructure can be somewhat bizarre. 
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An excerpt from an interview with him follows. A.M. has been 
asked what brought him to the hospital. The examiner's interpre­
wHons are in square brackets: 

Is this some of the work thaI we work as we did before? .. All 
right. .. From when wine (why) I'm here. What's wrong with me 
because I ... was myselfunlil lhe laenz took something about the lime 
between me and my regular lime in lhat lime and they look the time in 
that time here and thal's when lhe lhe lime look around here and saw 
me around in it it's started with me no time and then I bekan [began] 
work of nothing else that's the way the doctor find me that way .... 

Two problems apparent in the speech of A.M .. which we did not 
find in the speech of the non-fluent aphasic, are missclections of 

the sounds of words (called phonemic paraphasias - e.g. "wine" 

for "why") and a lack of meaningful content. Although one can 
find phonemic paraphasias in Broca's aphasics. they occur with 

far less frequency. The characteristic "0IT" syntax (e.g. "What's 
wrong with me because ... ") is called paragrammatism. 

Conduction aphasia 

The most widely discussed other aphasic syndrome is "conduc­
tion aphasia." The key symptom of conduction aphasia is an 
inability to repeat spoken language. It was originally conceived of 
as a disconnection of Broca's and Wernicke's areas due to damage 
to tbe structure that connects them known as the arcuate fas­
ciculus (see Figure l.1). 

In conduction aphasics. a relatively spared Broca's area was 
thought to control the motor functions necessary for producing 
spontaneous speech. and a relatively spnred Wernicke's area was 
thought to allow for good comprehension. Repetition. however. 
requires rapid communication between the two areas via the 
arcuate fasciculus according to this model. so the patients' ability 
to repeat was impaired. Since it is unusual to find a lesion restric­

ted exactly to this area. patients might have some comprehension 
and/or production difikulty as well. but their repetition would be 
markedly more impaired. In tbe next chapter we discuss the more 
current understanding of conduction aphasia. 
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Anomic aphasia 

All patients with aphasia of any type have anomia. that is. 
problems remembering the names of things, but one set of relative­
ly mildly impaired patients are called "anomic aphasics" because 
their naming problem is their only language problem. Asked to 
name the picture of a pen, for example, an anomie patient might 
say "Oh, right. one of those things you use for writing - not. a 
pencil- I have one right bere." The cognitive psychologist Ash­

craft (1993) wrote about a temporary anomia he experienced as 
the result of an aneurysm - a ballooning of one of his brain's 
arteries that drew blood away from his language area, One day 
Ashcraft was sitting at his desk when his assistant came in to ask 
him what to do with a computer printout. He realized he was 
unable to name the experiment it referred 10, although he knew 
exactly which one it was, nor could he say the words "printout," 
"experiment" or "data" despite the fact that he used these words 
quite frequently. When he turned to the computer to log-olT, he 
was unable to remember the command "logoff," Although he was 
not particularly worried at his inability to locate these words, he 
realized something was wrong and tested his physical abilities by 
walking to the bathroom and back. He called home and. because 
he was speaking hesitantly, his wife asked ifhe was okay. He said. 
"1 guess rom confused." but was unable to explain how he could no 
longer remember words. After he started several sentences with 
non-substantive words. e.g. "well. we were." his wife insisted tbat 
he be driven to a hospital. 

About 40 minutes after the beginning of the incident. just as he 
was about to leave his office with his assistant. he looked at the 
computer and now found he could 109-off easily. Also, the words 
he had been looking for returned and he said them aloud to himself 
to assure himself that he could. In the hospital. it was determined 
that an arteria-venous malformation in the anterior left temporal 
lobe had diverted blood from nearby brain tissue. thus resulting in 
the transient anomia. In anomie aphasia. then. relatively small 
lesions anywhere within the language area are seen to result in 
difficulty finding specific substantive words. Syntax remains unim­
paired. however, and comprehension is quite spared. 
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Other cortic.11 syndromes 

In addition to Broca's, Wernicke's. and conduction aphasia. 
other standard syndromes include "pure word deafness." 
"alexia." "transcortical motor aphasia" and "transcortical sen­
sory aphasia. Pure word deafness is an inability to make sense of 
oral language in a person with normal hearing. Asked "What did 
you eat for breakfast?" the patient may respond "Breakfast. Break­
fast? It sounds familiar but it doesn't speak to me." This syndrome 

results from an injury to Hescht's gyrus. Similarly, when visual 
linguistic stimuli are not processed due to injury to the angular 
gyrus. the resulting deficit is called "alexia." The pure alexic can 
speak and understand language well but can no longer read. (See 

chapter 9.) 
Transcortical motor aphasia and transcortical sensory aphasia 

parallel Broca's and Wernicke's aphasias respectively. However. in 
the transcortical syndromes. repetition is entirely spared because 
tJle lesions are beyond ("trans") the language area. Patients with 
transcortical motor aphasia wil! initiate little language and what 
they say will be fragmentary although not agranuuatic (e.g. 
Examiner: Can you tell me the story of what brought you to the 
hospital? Patient: A stroke). Their comprehension is relatively 
spared. Patients with transcortical sensory aphasia have poor 
comprehension and fluent but semantically empty speech. except 
when they are repeating. of course. 

Subcortical aphasias 

We have metaphorically "only touched the surface" in our 
discussion of language deficits after brain damage so far. We have 
presented each of the aphasias above in terms of damage to the 
cortex or "gray matter." However, as we saw in chapter 3. there 
are a number of subcortical ("white matter") areas thought to be 
involved in normal language. Characteristic of the subcortical 
aphasics is the clinicians' inability to decide if the patients arc 
"fluent" or "non-fluent." Such patients do not produce large 
amounts of language uninterruptedly and with exuberance. as 
a Wernicke's aphasic will: their speech is sparse and slowed. 
although grammatically correct. 
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Alexander and Naeser (1988) describe a set of subcortical 
aphasias associated with damage to different subcortical struc­
tures. Patients with lesions in the insulalinternal capsule area 
show a mild fluent aphasia, Similar to conduclion aphasia. with 
phonemic substitutions (e.g. hanci pronounced as Ihreld/) especial­
ly in repetition and oral reading. These authors describe symptoms 
Similar to those of transcortical motor aphasia in patients with 
white matter damage farther forward in the brain, Such patients 
appear to have an intact grammar, but they have sparse output. 
They seem to have lost the "drive to speak." The authors show 
that auditory comprehension deficits may result from lesions in 
the temporal isthmus (see Figure 2.6). Finally, they point out that 
with enough subcortical damage a patient may even be globally 
aphasic, Alexander and Naeser note that many previously con­
fusing findings witb respect to symptoms and lesion site may 
become understandable with reference to subcortical damage. For 
example, a patient with agrammaUc produclion and a lesion in 
Broca's area may show comprehension deficits more usually found 
in Wernicke's aphasia as a result of damage to the temporal·: 
isthmus, because that connects Wernicke's area to Broca's area. 

Special patterns in aphasia 

All of the questions of brain maturation and brain representa­
tion for language become more complex when we conSider other 
populations. For example. speakers of a visual-gestural language 
must process and produce spatial information, often considered to 
be a right hemisphere function. Docs this lead to more significant 
right hemisphere involvement in speechllanguage? 

The weight of evidence in the literature would seem to support 
similar but not identical brain representation for signed and 
spoken languages. Corina el al. (1992) report on their study of 
a left-lesioned. native signer (WL). Although WL's post-stroke 
ability 10 pantomime and interpret geslUres was essentially intact. 
he demonstrated marked aphasic symptoms in his signing. He 
had a Wernicke's-type aphasia with comprehension difficulties, 
neologisms and paraphasias parallel to those found in hearing 
patients. 
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PaulO .. another aphasic signer reported on in Vaid and Corina 
(1989). had more Broca-like symptoms. with frequent. miSSing 
inflection. This patient also experienced intrusions by his lert hand 
in signing. suggesting possible right-hemisphere influence. 

J. Sarno et al. (1969) report the case of aphasia in a man deaf 
from birth who had acquired some speech through his five years of 
schooling in a school that promotes oral language for the deaf. as 
well as some American Sign Language and finger spelling. At the 
age of69, he had a stroke that resulted in severe aphasia. appar­
ently from anterior brain damage. Like a hearing individual with 
this sort of lesion. his comprehension in all modalities was belter 
than his production. As a Broca's aphasic might point to his 
mouth in frustration that it does not say what he want's, thiS 
patient would point to his right hand. Indeed. like most bilingual 
aphasics (see chapter 10) his ability in his various modalities 
seemed to be proportionate to his abilities before tbe aphasia­
producing stroke: he was best at signs. not so good at finger 
spelling, and particularly poor at lip-reading which had been his 
poorest modality before his stroke. As to his production of lan­
guage, speaking was worst. writing and finger spelling were me­
dial. Combining signs. finger spelling. and a bit of vocalization 
worked best for him. 

Bilingual speakers are another population for whom the ques­
lion of unusual brain organization has been raised. If a person 
grows up with two languages, do the two languages share "brain 
space"? Do the same left-hemisphere regions important for mono­
lingual linguistic abilities support bilinguals' languages as well? 
Might the right hemisphere be more involved in language percep­
tion/production by bilinguals? Do people who begin learning a 
second language later than the first <lcquire similar brain represen­
tation? After brain damage do the two or more languages manifest 
the same sort of apbasia? We postpone a more full discussion of 
these Issues until chapter 10. 

Women aphasics constitute another "unusual" group, since so 
much of our knowledge about aphasia derives from war injuries 
and strokes, both morc common In men than women. McGlone 
(J977) and Kimura (1983.1993) have argued that incidence of 
aphasia is somewhat less in women thiln in men, evcn when the 
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lesser incidence of stroke among women is accounted for. Kimura 
and Harshman (1984) have also reported that the language area 
in women seems to be somewhat anterior Lo that of mell. However. 
many studies find no differences between aphasia type or lesion 
size between the two genders (e.g. M. T. Sarno et al.. 1985. Kertesz 
and Benke. 1989). 

Hier et al. (1994) found small gender differences in aphaSia 
following stroke, consistenl with Kimura's notion, Also, Broca's 
aphasia was more frequent in men while the fluent aphaSias 

(Wernicke's aphasia and anomie aphasia) alld global aphasia were 
more frequent in women. Moreover the size of the brain damage 
required to result in aphasia was greater for men than for women. 
suggesting somewhat more diffuse organization of languuge in 
them (although this could relate to larger overall brain size - due 
to larger overall body size - for men as well): the authors note that 
the size of stroke damage on average was the same in men and 
women. [n sum. the results are not in on subtle differences that 
may obtain in aphasia type and location between the genders. 

Conclusion 

The different aphasia syndromes are linked to damage in differ­
ent areas of the central left hemisphere. Problems in coming up 
with specific lexical items arise with mild damage anywhere with­
in the "language area"' around the Sylvian fissure, Problems with 
producing the sounds of language correctly and in generating 
syntactic strings of words are associated with predominantly an­
terior lesions including Broca's area. Problems with comprehen­
sion and "empty" speech are associated with damage to posterior 
regions around Wernicke's area .. ProbJems with repetition can 
arise with damage to either oflhese areas. but problems exclusive­
ly or predominantly with repetition arise when the pathways 
between the two areas are damaged. Damage to subcortical struc­
tures that underlie the language areas can also result in aphasia 
by cutting links crucial for producing language. 

5 Aphasia: what underlies the 

syndromes 

The previous chapter gave a general overview of the types of 
symptoms seen in aphasia. We discussed some curly ideas about 
what these symptoms meant for theories of brain representation 
for language. More modern research has allowed us a closer look 
at injured brains in live patients and a more developed, theoretical 
basis for creating language tests for aphasic patients, In this chap­
ter we consider the explanations that have been suggested for 
agrammatism. Wernicke's aphasia, the diagnostic dichotomy flu­
ent: lIoll-f1uent, and conduction aphasia. 

Agrammatism 

A subset of patients with Broca's aphasia fit the criteria for 
agrammatism lhat is. speech which is essentially devoid of appro­
priately used closed class or function words. Tbe speech of these 
patients is generally slow and effortful. Some may also have pho­
netic difficulties. Early research on the nature of the deficit in 
agrammatism referred only to these production problems. More 
recent studies have turned up subtle comprehension deficits us 
well. Not all patients experience the same problems to the same 
extent. For this reason. there is some disagreement about the 
status of agrammatism, Some researchers say it is a collection of 
unrelated symptoms each of which might be more profitably 
studied separately. Others consider the production deficits defini­
tional and are unconcerned with the other aspects of agram­
matics' linguistic abilities. Still others attempt explanmions which 
Would account for all of the observed symptoms. 

49 
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are spared, this dissociation means the area in question is crucial 
for performance of that language behavior in normals. Thus 
neurolinguists conclude that Broca's area is crucial for pro­
duction of syntactically fleshed-out sentences, Wernicke's area is 
crucial for producing meaningful speech (as well as for compre· 
henSion), and the arcuate fasciculus (or. in Luria's theory, the 
parielal lobe) is necessary for stringing phonemes into the words 
they compose. 

6 Childhood aphasia and 

other language disorders 

Many lingUiSts believe that the ability to acquire language is 

innale, These linguists point oul that there are universal prinCiples 
of how human language is structured (e,g .. all languages will have 
adjectives as well as nouns) and. in addition. there arc language­
speCific factors or parameters (such as the fact that adjeclives 
precede the nouns they modify in English but follow them in 
Spanish). Infants' brains are. presumably, structured so that they 
will eaSily learn exactly how the universal elements are expressed 

in the language(s) they arc exposed to, and pick up the language­
specific features as well. 

But how is the brain involved? By the time these infants become 
adults their left hemisphere will be primarily responsible for lan­

guage organization and proceSSing. A number of elee­
trophysiological techniques have been used to demonstrate that 
the left hemisphere is dominant for language in early infancy 
before language is learned (e.g, Milts. CoITey-Corina. and Neville, 
1993). We might tben ask ourselves whether the left hemisphere 
controls language even in the very young. The data from child­
hood aphasia provide a partial answer to this question. First we 
must distinguish two sorts of language disturbance in childhood. 
language disturbance that results from sudden brain damage, as 
in the case ofa car accident. and developmental dysphasia. that is, 
the inability to acquire language or aspects of language due to 
some brain damage before or around binh. 

65 
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Aphasia in childhood 

In some ways the aphasias of childhood are similar to those of 
adulthood. One sees an immediate interruption in the language 
abilities of whatever stage of language development the child has 
achieved at the time of the accident. rn the child. however. unlike 
the adult. substantial recovery takes place following brain injury. 
Interestingly. the patterns of aphasia seen in childhood are not 
exactly like those of adullhood. Most strikingly. there are virtually 
no reports of the "fluent" aphasias in children. Rather. even when 
the damage is to an area that in an adult would be associated with 
a Wernicke's aphasia. that is. a posterior lesion. the child will 
produce slow effortful speech with reduced syntactic complexity if 
not outright agrammaUsm. 

Lcnneberg (1967) studied children with unilateral brain injury 
to analyi'£ its effects on language. language development. and 
latcralizaUon. His results are summarized in Table 6.1. Since 
infants were able to sustain significant brain damage and still 
acquire language normally, Lcnnebcrg concluded that the twO:: 
hemispheres are initially equally able to control language. This is 
known as the "equipotentiality" hypothesis. He also noted that 
the age at which persistent aphasic symptoms resulted from left· 
hemisphere injury wus approximately the same uge. around pu· 
berty. at which "foreign accents" became likely in second Ian· 
guage acquisition. He proposed that the brain had a certain inter­
val when its plasticity allowed for the flawless acquisition of 
language. During this time. new brain arcas could assume the 
functions of injured areas. This is known as the "critical period 
hypothesis:' Since Lcnneberg proposed this hypothesis in 1967. 
numerous researchers have tested it to find out when the critical 
period ends. A particularly convincing study is that by Johnson 
and Newport (1989) that tested grammaticality judgment in a 
large group of subjects who had immigrated to the United States at 
different ages. When tested around a decade afler their arrival. a 
clear decline in abilities was seen starting in people who arrived as 
early as age five. for certain syntactic phenomena. 

Moreover more recent studies suggest that the right hemi· 
sphere is not entirely able 1.0 Iilkc over language funclions. even in 
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childhood. There is neuroanatomlcnl evidetlce to explain why this 
is. Maureen Dennis and her colleagues. for example, studied the 
language of people aged eight to lwenly·eight who had had their 
right or lel'l hemisphere removed six or more years previously. On 
the surface. the language of children who had had lcft·brain 
damage in early childhood looked normal as they participated in 
daily conversation or school. However grammatical tests such as 
chOOSing the correct picture out of two for reversible passives 
revealed below·nonnal performance (Dennis and Kahn. 1975). 

They may. for example, avoid the passive construction in pro· 
ducUon. On tests of comprehension of complex constructions, tbey 
may tend to interpret the first noun phrase in a sentence as the 
agent or doer of the action. even in passives and other construc· 
lions where Ihis is not the correct Interpretation. These children 
are able to correctly interpret sentences with unusual word order 
when the roles of the sentential subject and object arc pragmati· 
cally clear. such as in: 

10ill1 ate the sandwich. 101m correctly given agent role. 

T/re sandwich was eaten by lohn. lolrn slilllhe agent. 

However. in so--called reversible passives. where the only cue 
about roles comes from the grammatical markers, problems of 
interpretation occur: 

Dana kissed Val. \'s. Dana was kissed by Val. 

DWIII was assigned the agent role in both cases. 

As to the critical age hypothesis. based on a carefully selected 
series of brain·damagcd children, speech-language pathologist 
Dorothy Aram (1988) challenges earlier work that showed dif· 
fercnces between brain injury in the time around birth as com· 
pared to later in early childhood. She asserts that when proper 
patient selection criteria arc used. the only important dilTcrences 
in language outcome years after the injury stem from the pmticu· 
lar hemisphere injured and perhaps from the particular lesion site 
within the hemisphere. She analyzed the spontaneous speech of 
lell· and right·hemispbere-damagcd children and that of normal 
Controls matched for such factors as age. sex. and socio·economic 
status as well as certain non·neurological health factors. She 
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found the speech of right· hemisphere -damaged children to be very 
similar to that of the non-brain-damaged controls. l..cft·hemi· 
sphere-damaged children had more diRiculty with simple iHld 
complex sentences than did the normal controls. Both left· and 
right-hemisphere-damaged children showed some persistent dim­
culty in naming objecl:s. Children with left-sided injury answered 
questions more slowly but more accurately than children with 
right·sided injury. Aram found no elTect of age at the time of brain 
injury in any of her analyses. These data clearly argue against the 
idea of an initial state of hemispheric equipotentiality. 

Anatomical studies (e.g. Galaburda and Kemper. 1979) have 
documented differences in the actual cell-level structure of the left 
and right hemispheres. The two hemispheres arc not identlcnl even 
pre-natally. Most interestingly. the left hemisphere in most people 
has a larger planum temporale. that is. more development on the 
left side of the brain in that core area of what will become the 
"language center." However. these structural differences do not 
necessarily preclude the possibility of equal potential for each 
hemisphere to assume language function. " 

On the basis of a review of the literature. Sal1.. Strauss. and 
Whltaker (1990) agree that current knowledge of neuroanatomy 
speaks against a complete interchangeability of the two hemi· 
spheres at birth. They suggest that Lcnneberg was. however. 
partially correct. Their improved version of the equipotentiality 
hypothesis refers to the potential of lell-hemisphere regions 
around (he classical language area and right-bemisphere regions 
analogous to the lcft·hemisphere language aeeas to assume Ian· 
guage functions in the event of damage to the normal left-beml­
sphere language areas. 

Post-pubertal language ncquisition 

Further evidence on the critical period hypothesis comes from 
the studies of children acquiring language after puberty. Recall 
that Lenneberg predicted that it was hard to learn (J second 
language after puberty due LO crucial brain maturation being 
complete. By implication. individuals who were forced to acquire a 
first language after puberty should be equally unable to. One 

Chiltlhood aphasia m1l1 ot/rer lal/guage elison/ers 7 I 

opportunity to study such a child was afforded scienlists by the 
case of Genie. a child whose abusive father had Genic isolated and 
physically restrained day and night in <l small bedroom with little 
light and virtually no stimulation from the age of twenty months. 
This abusive father so threatened Genie's mother. who was herself 
becoming blind. that the mother did not report the father'S neglect 
and abuse of Genie until Genic was thirteen and a half. After this. 
Genie was hospitalized and treated for malnutrition. and her O]r 
portunities to socialize and learn language began. 

Genic had been beaten for making any noise in the period of her 
tragic isolation. so she was virtually unable to vocalize when she 
was found. Over the next four years a linguist. Susan Curtiss 
(1977). was able LO observe the development of her language and 
test how it related to her brain activity. In many ways. Genie's 
language development was different from that of normal children. 
although she certainly acquired a substantial number of linguistic 
rules. The phonological sounds in her early words were more 
varied than those of normal children and her early two syllable 
words were not "redupHcated." that is. consisting of a single 
syllable spoken twice. as arc those of normal children. Also. unlike 
normal children. she had no early intonation palterns. While 
normal children learn primarily nouns at first. Genic learned verbs 
and adjectives as wcll as nouns. but delayed combining them into 
two-word phrases much longer than normal children. Question 
production remained particularly diRicult for Genie over tbe four 
years Curtiss studied her. as did appropriate usc of pronouns. Her 
acquisition of negative sentences did not follow the standard pat­
tern: for three years shc used only one structure. e.g. "no more 
take wax" (p. 190). In her production of language. Genic followed 
a fixed word-order pattern. and in her comprehension she \Vas not 
able to appreciate the word-order differences that dislinguish ac· 
live from passive sentences. Finally. whilc it may be said that Genie 
follows rules. she treats them as much more optional than normal 
children do. For example. while normal children go through a 
period of including only full fonns. and only later Icarn ellipsis. 
from the slart Genic would delete subject's. verbs. or objects from 
sentences. whether or not the listener could llppropriately infer 
what they were supposed to mean. e.g. "Elevator hurtsilly goose." 
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Several differenl tests suggested that Genie was using primarily 
her right hemisphere LO learn language. Dichotic tests of language 
showed markedly greater left..ear performance than righHar per­
formance. A tachistoscopic test where Genie heard rhymes and 
had to point to pictures she saw of a word that rhymed with the 
word she heard tended to show a left visual fleld effect as well. Also. 
a pilot study using evoked potentials indicated right-hemisphere 
differences for processing nouns and verbs. 

Not only language was being processed by the right hemi­
sphere: most of these tests suggested that non-language abilities. 
such as processing environmental sounds. were also being han­
dled by Genie's right hemisphere. Curtiss points out that many 
aspects of language that we will see (Chapter 7) have been asso­
ciated with the right hemisphere. such as formulaic specch, arc 
not among the aspects that Genie is particularly good at. She 
attributes this to Genie's extreme inability to socialize, and the fact 
that many aspects of right-hemisphere language are pragmatic. 
However, Curtiss attributes Genie's difficulties with acquiring air 
propriate syntactic and morphosyntactic rules and her problem; 
using them when necessary to a general right-hemisphere "holis- • 

tic" thinking style that Genie evidences. She compares this to a 
"sequential, analytic thinking" style that we associate with nor­
mal. left-hemisphere abilities, 

Of course, Genle's case is not an ideal one for testing what 
happens with late language acquisition bec,ruse there is some 
question as to whether she was mentally retarded from birth and 
thus her father was responding so cruelly to her abnormal devel­
opment. The extreme deprivation that she suffered also may have 
had biological influences on her brain, so it is unlikely that we see 
in her simply an example of "norma)"' delayed la[]guage acquisi­
tion. Nevertheless the case has been a valuable one for provoking 
us to think about the issues of how language would develop after 
the critical period, 

Developmental dysphasia 

Difficulties with language in children that are not related to 
one-time brain accidents are of great import for the field of speech 
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language pathology. Among children with learning disorders. 
there ilre children with what is called specific language impair­
ment (SLI), In these children other cognitive areas are normal or 
even better than normal, but language in particular is delayed 
abnormally. In such children no actual brain damage can be seen 
via any of the brain-imaging techniques. but unusual c!usterings 
of cells have been found in some language areas of children who 
have died of unrelated causes. 

There has been much debate in the field of childhood language 
disorders concerning whether there are specific subsyndromes of 
SLI that are primarily in production of speech or primarily in 
comprehension ofspccch. It seems that currently terms like "speci­
fic language impainnent" apply to children with predominantly 
production problems, while children whose primary difficulties lie 
in making scnse of language are said to have central auditory 
procesSing difliculties. A recent study employing evoked potential 
techniques confinns that the underlying behi.vioral callscs for SU 
differ among children. Some have difficulty with simple auditory 
processing while others have difficulty with simple visual process­
ing (Neville et aL. 1993). 

Some chlldren with SLI have primarily phonological problems. 
Their speech remains unintelligible much longer than that of 
normally developing children, Such children invariably make sys­
tematic errors, for example, "deleting" (I.e. of not prodUCing) final 
consonants. or prodUCing velar consonants (e.g, Ik/) at a more 
forward point in the mouth (e.g. as /t/). Different ehildren will 
consistently evidence different systematic deviations from the 
norm, although there are some processes that are frequent among 
children with phonological disorders (e.g, consonant duster re­
duction). 

The brain-based causes of phonological problems remain un­
knOwn. One theory is that frequent bouts of ear infections (otitis 
media) result in enough poor hearing at crucial developmental 
points to interfere with the child's appreciation of what a set of 
sounds in a given environment should sound like. Some children 
with no history of otitis media also have abnormal phonological 
systems. however. Moreover. they tend to distinguish minimal 
pairs of words in their production of them. albeit by unconvent ional 
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means (e.g. using vowel shortening where a final consonant should 
occur: e.g. /pal for " pot" but /pa:l for ··Pa··). Such problems tend (0 

run in families. suggesting a biological basis for the problem. even if 
actual brain lesions cannot be demonstrated. For such children the 
problem would seem to lie somewhere in the mOlor-planning 
system that converts phonological representations to spoken 
words. 

Another form of SLI is reflected in problems in morphosyntax. 
In a recent set of studies. Gopnik and her colleagues focus on the 
hereditary component in this fonn of specific language impair­
ment. The particular difficulty with morphology reported in this 
three-generation family is rare. but Gopnik was able to document 
its existence in a grandmother. in four out of five of her children 
(all lhree daughters and one of the two sons). and in cleven of the 
24 grandchildren. In these individuals both phonology and mor­
phosyntax are impaired. Indeed. the children are regularly unin­
telligible up until the age of seven despite normal hearing and 
intelligence. 

In their first set of studies. they noted that dysphasic individualS 
In lhis family had particular difficulty with comprehending plurals' 
(e.g. "Show me the books" as compared to " Show me the book" ) 
and difficulty making grammaticality judgments on sentences 
containing errors of number ("the boy eats three cookie"). person 
("the boy kiss a pretty girl"). tense ("'yesterday the girl pet a dog") 
and aspect (" the little girl is play with her dog'") (Gopnik and 
Crago. 1991).  Argument-structureerrors in which. for example. a 
verb that should take a direct object did not (e.g. "the nice girl 
gives'") were relatively well corrected. by contrast. Production of 
tense forms was impaired. as was production of plurals for non­
sense words. In writing there was a discrepancy between regular 
and irregular verbs: family members had learned the fonns for 
irregular verbs. but conSistently erred on regular verbs. of len 
giving the unmarked form! Problems also were seen with com· 
prehending negative passives. and with derivational morphology. 

Similarly with respect to pluralization. the dysphasic subjects 
had difficulty making plurals on nonsense words like wuy and zoop. 
Onesubjecl whispered " add an s"; another turned sas to Is(cslzl and 
then added the syllabic plural to all the remaining items (c.g. 
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Izuplzl). In later analyses. Goad and Rebellali (1994) conducted 
phonetic analyses of the plural fonus lhat dysphasics in this family 
produced. In fact the subjects do not assimilate for voicing. thaI is. 
they do not mark plurals with a I'll sound for words thaL end in 
voiced consonants. and with a lsI sound for words that end in 
unvoiced consonants. This suggests that their pluralization is 
performed by compounding ratherthan by a normal rule of affixing. 

Particularly striking was comparing the way the dysphasics 
and their normal siblings took these tests. For the dysphasics the 
tasks were difficult and time-consuming " as if they were taking a 
test in a language they did not know particularly weir': for Ihe 
normals the tasks were quite simple and self-evident. 

In a series of papers published in the early 1990s (MaLLhews. 
1994. Gopnik and Crago. 1991: Dalalakis. 1994a and 1994b: 
Fukuda and Fukuda. 1994: Goad and Gopnik. 1994: Gopnik and 
Crago. 1994; Gopnik. 1994a. b and c: Kebayia. 1994) Gopnik and 
her team evaluate more specifically the problems the specific lun­
guage-impaired members of this family bave with pluralization. 
tense and adjectival inflections in English. and related phenomena 
in Japanese. Greek. and Inuktitul. They analyze spontaneous dis­
course. grammaticality judgment tasks. and nonsense-word pro­
duction tasks. In each instance they are able to ascertain that the 
language-impaired memhcrs of a family. like the unilll.paircd 
members. appreciate the meaning that inflectional categories 
must bear (one vs. more Ulan one. current.ly or in the past) but ,Ire 
unable to automCllically apply the rules. On virtually all these tests 
of inflectional morphology. the language-impaired subjects per­
formed markedly worse than the unimpaired members of their 
family. despite normal cognitive abilities generally. On a task to 
test putients' abilities with grammatical number. for example. they 
asked subjects to tell whether sentences such as " 1  drove past 
several truck on the way home" sound natural or unnatural. or 
whether subjects were unsure. Rather than automatically ap­
plying rules. the subjects have learned rules that they can articu­
late. However t.hey do not apply them consistently (e.g. when 
asked how the past tense is produced. one subject said "if It's 
today. it's illY. like swimmillY. '1 went swimming today' and 'yester­
day I swamI" .. ) (Matthews. 1994: 1 3 3). 
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While it has been generally understood that specific language 
impairment tends to run in families. the studies by Gopnik and her 
colleagues ilre the lirst to give such dear-cut indication of genetic 
predilecllon for a very specific disorder. Currently there is no 
infonnation about the brains of the subjects, although apparently 
they have no history of birth disorders or frank brain damage, 
However. the specificity of the tasks and analyses Gopnik. and her 
team have employed raises the distinct possibility that biology 
determines the specific ways that cellular arrangements and con­
nections in the brain can facilitate morphosyntactic aspects of 
language processing and production. 

Numerous explanatory hypotheses have been generated to ex­
plain the language disorders of specific language impairment. 
Some have argued that the problems with inflectional morphol­
ogy are a secondary by-product of perceptual problems, either in 
terms of articulation or phoneme perception. Gopnik and her 
colleagues arc able to demonstrate that their subjects perform like 
normals on the phoneme perception task and generate markedly 
more crrors in speech production on inncclional affixes than on 
!.he same structures when they do not function as innectioo<rl 
afflXes. They maintaiu. rather. that because the language learn­
ing of SLI children is dehlyed. their brains' abilities to acquire 
morphosyntactic rules for automatic production are dysfunc­
tional. Thus only explicit knowledge of the rules can be applied. 
resulting in subtle. and sometimes not so subtle, errors (ParadiS 
and Gopnik. 1994). 

Conclusion 

Study of children with developmental language disorders is of 
great importance to help those whose brain damage requires 
remediation. Such cases are also useful for determining lhe psy­
chological reality of the various aspects of language that can be 
impaired in such children while others are spared. such as phono­
logical processing. However. they are hard to evaluate in terms of 
brain regions involved because the nature of the brain malfunc­
tion is rarely. If ever. clear. By contrast. the study of childhood 
aphasiil contributes indications of the speciflc, especially syntacllc. 
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abilities that the left hemisphere is particularly good at. At the 
same lime the similarity of all aphasias in children suggests that 
language abilities are more diJTuscly organized, at least within the 
language area. in children than in adults. 
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