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| NTRCDUCT! ON

Man has often been referred to as a social aninal.
| nt er personal comunication is vital to foster this
soci al i sation process. The term comuni cation refers to
t he process of exchanging information, ideas and feelings.
Human bei ngs can communi cate i n many ways, but the nost
obvi ous net hod i s through our use of words, that is,
verbally. This verbal commnication includes both oral
(hearing and speaki ng) and nonoral (reading and witing)
nodes. Yet another feature of this verbal communication
Is that it is synbolic and hence is called 'l anguage'.

One formthrough which this | anguage i s expressed i s speech.

Speech is a vital ingredient to keep the wheel s of
I nter personal communication running snoothly, yet is
hardly noticed in nornal as it is often automatic. How

ever if a person were to answer in response to a question

as bel ow

"Ah Policeman . . ah . . | know . . . cashier
noney . . ah cigarettes ... | know. . this guy .
beer . . nustache, etc. (Luria, 1970).

this surely catches one's attention. This is because not

only is this conspicuous, but it also hinders the effective



comuni cati on of nessages. The above speech sanpl e
descri bes how aBroca' s aphasic-specifically an agrammatic

aphasi ¢ communi cat es.

What is aphasia? Aphasia/dysphasia is total or
partial |anguage disability in adults who earlier had
normal | anguage, follow ng brain I esions. The prinary
causes for aphasia include cerebrovascul ar acci dents,
tunors, head traunma and i nfection. O these, however,
cerebrovascul ar accident (CVA) is the nost common cause
of aphasia. Aphasia not only affects speech out put but
| anguage in toto.. (speaking, reading, witing, under -

st andi ng) .

Aphasi a has been often sub-divided into prototypical
syndronmes associated with specific lesion. sites based
on differentiation of function within the |eft hem sphere
(Goodgl ass and Kapl an, 1972; Kertesz, 1979; A bert et al.
1981). syndrones recogni zed by cl assical taxonony include
non-fluent or anterior aphasias such as Broca' s and
transcortical notor aphasias; fluent or posterior aphasias

| i ke Wem cke's, transcortical sensory and conduction aphasi

Non-fluent aphasia is also calledBroca' s dysphasi a

(naned after Paul Broca). This type is characterised by



effortful speech, short phrase | ength, inpaired articul a-
tion, restricted vocabul ary, hesitancy. Yet another feature
seen in najority of Broca' s aphasics is agranmati sm
Agrammati sm (tel egrammati sn) refers to non-fluent aphasia

I n which utterances consist of strings of content words

and lack grammatical function words. This sinplification

of syntactic structure is seen further in the difficulty
aphasi cs havewith inflections, auxiliaries, and in their
tendency to drop unstressed syl lables, particularly in

initial position.

Anot her distinction, reported in literature is that
of paragrammati sm (Kl eist, 1934). This refers to those
di sturbances often associated with sensory aphasias. This
I's characterised by substitution rather than om ssion
errors. This syndrone i s marked by notocically facile, sone-
times excessively rapid speech output . The chief defect

I s paraphasi as (phonem c and semanti c).

Most of the studies on agrammati sm and paragranmmati sm
have been done in Wstern | anguages (like English) which
I's an uni nfl ected | anguage. Fi ndi ngs obtai ned fromthose
studi es cannot be applied in totality to other |anguages.
This fact is especially inportant for Indian | anguages whi ch
are general ly highly inflected and where word-order does

not play as inportant a role as in English. Studies done on



| ndi an | anguages are not many barring a few like that by
Bhat nagar and Wi t aker, 1984, Who studied a H ndi speak-

I ng aphasic patient, in Wwomthey have shown that there

I s a dissociation between syntactic and norphol ogi cal abili -

ties.

Wth the above in mnd, the follow ng study had been
attenpted on Tam | speaking Broca' s aphasics. The purpose
of the study was to seethe kind of agrammatic deficits seen
I n production tasks. Yet another aimof the study was to
see whet her parallel deficits in conprehension tasks are
also present. In the follow ng chapter a brief review of
literature on agranmati smhas been given, followed by

chapters where the actual study attenpted has been descri bed.

-



REM EW CF LI TERATURE

Agrammat i smhas been the focus of attention over the
past few years not only anong aphasi ol ogi sts, neurolinguists
and psychol i ngui sts, but al so anong theoretical |inguists
who believe that theories of |anguage shoul d be break-down
conpati bl e (G odzinsky, 1986) . At the same tine there has
never been so nuch confusion over fundanmental issues than

inthis area.

One nust begi n di scussion about this area by pointing
out the classic distinction between fluent and non-fl uent
aphasi a, which is recogni sed across | anguage conmmuni ti es.
In Western literature on grammatical inpairnent in aphasia,
a distinction is often drawn between agrammati ¢ and par a-

grammat i ¢ synpt ons ((Goodgl ass and Kapl an, 1968).

Agrammatismis characterised by omssion of grammatica
i nflections and function words, usually acconpani ed by a
mar ked reduction in phrase length and syntactic conplexity,
giving the patient* s speech a ' tel egraphic' |ook. These
synptons are generally seen in Broca's aphasics, i.e. in
non-fluent patients wth anterior focal |esions involving
the Broca' s area. In fact, agrammati smis often viewed as

acriterial synptomfor the diagnosis of Broca' s aphasia.



Thus the common configuration of agrammati smis as

descri bed by Al aj ouani ne:

"Agrammati smis hard to define other than by the essen-
tial fact which the patient' s speech nakes evident; reduc-
tion of the sentence to its skeleton, relative abundance of
substantives, alnost invariable use of verbs in the infini-
tive, with suppression of the snall words (the function words
of language) and |oss of grammatical differentiation of
tense, gender, nunber as well as of sub-ordination. The
ri cher the language is an distinction of these types, the
nore glaring agrammati smwi || appear and it will grow still
nore apparent as recovery of access to vocabul ary takes

pl ace".

Thus from 1898 to 1970, agrammati smwas defined only
interns of changes in the linguistic structure of speech
output, in particular, the omssion of gramatical norphenes.
In the 1970's agrammati smwas reinterpreted to extend across
nodal i ti es: conprehension was assunmed to be inpaired in
exactly the sanme way as production. Over the past five years,
t he di scussion has centered on other lines, for instance -
does agrammati smdiffer from paragrammati sn? These latter
speech synptons are often associated with syndrone of

Vérni cke' s aphasi a.



Paragrammati gmin contrast to agrammati smis defined
by substitution rather than omssion errors. This kind of
synptomis usually reported in fluent patients who suffer
fromnoderate to severe word-finding problens. This syndromne
is marked by nmotorically facile, sometimes excessively rapid
speech out put. The chief defect is paraphasias (senmantic
and phonenes) - or the unwitting substitution of ill chosen
wor ds and phrases in the streamof speech. Thus speech nay
sound normal where the incongruity of the verbal content may

be m ssed.

The agrammati sni par agrammati smdi stinction has worked
fairly well in English | anguage studi es of aphasia and seens
to be a useful nmarker at the clinical level. However, for
a variety of reasons to be discussed bel ow, the Wol e concept

of agrammati smhas recently cone under fire.

An attenpt has been nade to provide a synopsis of the
current advances. seen in this area, inthis reviewof lite-
rature. The topics under whi ch this reviewhas been organi ze

are as foll ows:
i) H stori cal background of agrammatism
i) Production deficits in agrammati sm

iii) Conprehension deficits seen in agrammatism This
i ncl udes brief descriptions of thevarious theories

on agrammati sm



Iv) Agrammatismyvs paragrammatiam Is it a fictitious
opposi tion?
v) Finally, methods of studying agrammatic speech have

been di scussed.

Hi storical background in agrammatism

Arnold Pick (1851-1924) is generally credited with
being the first aphasiol ogist to focus specifically on the
question of grammatical inpairnent in aphasia. He explained
agrammatism (notor) as a specific disorder and distingui shed
It from paragrammati smof sensory aphasia which he called
as "pseudogrammatism’. Thus, he distinguished two forns of

expressi ve agrammatisnt

a) Frontal: This is often seen in Broca' s aphasics. Speech
tends to be tel egrammatic invol ving decreased conplexity
and occasi onal om ssion of function words and inflections.
G anmatical synptonms seen in frontal agrammatismare essen-
tially mtoric in nature. This is theresult of a
principle of econony applied during the passage from
I nner speech to its outer realisation

b) Tenporal (Paragrammtism: This kind of expressive agrama-

tismis characterised by erroneous grammatical construc-
tions; disturbances in the use of auxiliary words, incorrect
word inflections, erroneous prefixes and suffixes. Thus,

the tenmpo of speech is not retarded, tending towards



| ogorrhoea with intact sentence pattern and intonation.
These patients retain a certain amount of know edge or
"feeling for the | anguage (Sprachgeful )". The probl em
in these patients lie in the access or use of grammatica
forms, during a stage in which grammati cal processes are
appl i ed and hence serve to match "what is said to be

t hought pattern”.

I sserlin (1922) supports Pick's view holding that the abbre-
viated utterances of the agrammatic follows fromhis diffi-
culty inuttering words. Theresult is the primtivisation

of speech.

Kl ei st (1934) was the investigator responsible for introduc-
ing the termparagrammati sm which in contrast to agrammati sm
I's marked by confusions in the choice and ordering of words

and of granmatical forns.

CGol dstein (1948) described agrammati smas a regul ar feature
of notor aphasia, referring to the tendency of the notor

aphasics to revert to the exclusive use of nouns and ver bs.
In inflected | anguages, however the verb tends to be spoken

intheinfinitive form

The first attenpts to subsunme agrammatismin a linguistic

framework came wi th t he work of Jakobson (1956). He sawthe
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f undanent al opposition between two conmponents of | anguage -
paradi gnatic and the syntagmatic. The forner refers to

t he evocation of verbal synbols for specific referents, the
|atter refers to the sequential aspect of |anguage, nanifested
in grammati cal relationships. A breakdown in word finding
(paradi gmatic) disorder is known as simlarity disorder,

which is seen in tenporal agrammati sm The breakdown in
grammati cal sequencing (syntagmatic) aspect is referred to

as contiguity disorder which is seen in frontal agrammati sm

or the Broca' s aphasic type.

Luria (1970) shared simlar views on agramati smas those
above. Agrammatismis seen in the context of efferent notor
aphasia. He suggests that the notor agrammati smhas a di s-
turbance affecting the "dynamc context of |anguage”. The
linguistic units that are aroused are isol ated words used

i n nomnative function. The predicative use of |anguage

drops out and hence speech consists of nainly substantives.

Production deficits in agrammati sm

Pick refers to English |anguage "as an essentially form
| ess | anguage of hi gh understandi ng". However the relative
absence of grammati cal norphology in English leads to a
different picture of grammatical inpairnent, as conpared to

ot her | anguages.
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Several studies have been conducted in this area and
the characteristics of agrammati sm recogni sed by different
authors are as foll ows -

1. Loss of closed class words and predom nant use of open
cl ass words (nouns and ver bs).

2. Lack of fluency and use of stereotyped expressi ons and
hence reduction in the variety of utterances.

3. Loss of syntactic rul es which organi se words into higher
units, causing degeneration of sentences into a 'word
heap' .

4. Ties of grammatical coordination or sub-ordination are
di ssol ved.

5. Omssion and occasional mssel ection of free and bound
gramat i cal norphenes. Eg. Articles, preposition, con-
junctions, participles, pronouns, verbinflections, case-

mar ki ngs, etc.

The first attenpts to determ ne those syntactical ope-
rations which distinguish agrammatics fromnon-agranmmati cs
can be found in the study by CGoodgl ass and Mayer (i 960). They
chose agrammati ¢ and non-agrammati c subjects. The two groups
wer e equated for severity of aphasia and nenory span. The
test consisted of the follow ng parts:
1) Repetition of series of phrases and sentences of increas-
ing length and conplexity foll ow ng sinultaneous oral and

vi sual presentation
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i) Synonym fi ndi ng t asks,
iii) Auditory conprehension tasks.
I V) Finally a second score was gi ven based on seven

point rating scale for articul ation.

Based on their study, agramatics were found to show
the follow ng errors.
1) QOm ssion of grammati cal norphenes ot her than verb
endi ngs, eg. "Qpen wi ndow' for "open the wi ndow'.
ii) Changes in verb form(a) sinplification: Loss of
i nflectional ending or of the auxiliary word in a
conmpound verb or changing the present indicative
fromtoanot her formof the verb. Exanple; "he cone"
for "hew |l conme", (b) Qher(non-sinplifled) changes
in verb form exanple. For "Has he seen his brother",
he says, "did he see his brother"?
iii) Irrelevant openings and abortive starts. Exanple
What is . | see hi s brother?
I V) Lose of inverted interrogative word sequence. Exanple
"when he will see his brother". Instead of asking
"When wi |l he see his brother"?.
V) Loss of coordinating and sub-ordinating structure.
Vi) Stereotyped repetitions of the sane errors and | oss

of variety in syntactic forns.

These production wrors have been reported in a variety

of tasks. DeVilliers (1974) has anal ysed t he speech transcripts
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usi ng spont aneous speech tasks of eight non-fluent aphasics
and five normal controls for the presence/ absence of fourteen
grammati cal norphenes in their obligatory contexts and has been

reported t he above findings.

Q her studi es have been done using sentence conpl eti on
t asks (d eason, CGoodgl ass, Ackernman and Hyde, 1975); sentence
repetition (CGoodgl ass, Fodor and Schul | off, 1967) and al so

usi ng pi cture descriptions.

Siowy, as different studies on the production deficits
of agrammatlcs were carried out, divergent views regarding
t he underlyi ng di sturbance i n agrammati smbegan to energe.
These views ranged fromtreati ng agranmati smas a phonol ogi cal
(Kean, 1983) to norphological and finally purely syntactic
di sorder (Schwartz, et al. 1960). Thus studies were done to
i sol ate each of these processes whi ch was thought to be

I npai r ed.

Goodgl ass and Mayer (1958) based on their study of five
agrammati ¢ and five non-agrammati c aphasi cs found that these
groups differed sharply with respect to syntactic construc-
tions (positioning of words by grammatical function), but
differed much less in their tendency to omt or confuse in-
flectional endings and "small words" of grammar. Their

findi ngs suggested that the norphol ogi cal aspect of agrammati sm
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can be well studied separately fromthe syntactic aspects.

Goodgl ass and Hunt (1958) conpared the ability of
aphasics to answer questions correctly wi th words ending
inaplural ' s' as opposed to a possessive ' s' . They al so
required their subjects to judge the correctness of tape

recorded sentences fromwhich either plural 's' or fina
possessive 's' was omtted. The possessives were found
to be nore difficult than the plurals both in expressive
and auditory receptive parts. Thus this study inplicates

t hat norphol ogi cal aspects are affected in agrammati cs.

Goodgl ass and Berko (1972) investigated the aphasic
individuals ability to produce orally common English words
with inflectional endings appropriate for the conpletion
of English sentences. Total of ten inflectional norphenes
in English were studied like third person singular, posse-
ssive / s/ and plurals. Results of this sentence conpl etion
task showed that aphasics vary widely in their ability to
supply inflectional endings. Thus, norphol ogi cal aspects
were found to be inpaired in agrammati c aphasics. This was
shown by the pattern that the difficulty of various inflec-
tional endings in aphasics followed a definite order, and
wer e based on grammatical function but not on phonol ogi cal

simlarity. Exanple - in those itens in which exact hononyns



wer e used, agrammatics showed variations in difficulty.
For exanple - 'Horses' as noun plural was failed by only
three, but horse' s as possessive was filled by all the

subj ect s.

In contrast to the above studies, other studies |ike
that by Saffran, Schwartz and Marin (1980) states that
the basic disorder in agrammatismis syntactic. Saffran
et al (1980) were the first ones to state that disturbances

of word order are part of agranmatic production.

Production tasks were elicited in their study by
asking the patient to construct sentences for a set of
pi ctures, and al so by using tasks where words or phrases
were printed separately on each ward. Task was to arrange
the cards in linear order to produce a well forned unit.
Bot h t hese studies showed that agrannatic patients nmade
nore word order errors when the two objects whose rel ations
were to be described, were alike in aninmacy. Results of
this experinment pointed to a word order deficit in agramma-

tism

Most of the know edge of the grammatical deficits
on agrammati smis obtained from English or other related
| anguages, in which word order plays a predom nant role
as conpared to inflections. These |anguages as arule are

analytical in their structural organisation (grammatica

15
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rel ati ons depend in | arge neasure on the ordering of words),
hence t he aphasiol ogical data fromthis literature may have
prej udged our analysis. Thus agrammati smhas conme to be
associ ated with a disorder which consists of onission of
function words and i nfl ecti onal norphol ogy i n speech, |eaving
contentives intact. However this pattern of agramrati smmay
not hol d good for syntactic |anguages or highly inflected

| anguages where grammati cal relations depend in | arge neasure,
on affi xes/bound nor phenmes. Hence, eventhough agrammati sm

is taken to be a universal phenonenon, this syndrome nay have
di fferent configuration depending on the | anguage i n which

it occurs.

G odzi nsky (1984) draws support for the above expl anation
from a Hebrew speaki ng aphasic patient. This patient was
found to retain the inflectional norphenmes (bound grammati cal
nor phenmes) which are usually lost in agrammati sm This has
been expl ai ned as due to the Hebrew | anguage structure. In
this | anguage the uninfilected itens is not only a non-word,
but also an illegal phonol ogical string in that |anguage.
Thus, lexical itens depend both norphol ogi cal | y and phonol ogi -
cally on the inflectional norphol ogy. Data showed that the
pattern of agrammatismin this Hebrew speaki ng pati ent mani -

fested as mssel ection of inflectional norphemes or the Bound
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grammati cal norphenes resulting in syntactically aberrant

sentences, than om ssion of inflectional/bound norphenes.

Bhat nagar and Wi t aker (1984) have described agrammatic
pattern on a H ndi speaking patient which is again a synthetic
| anguage. This patient presented sone difficulty |ousing
all the free grammati cal norphenes (auxiliaries and nodal s),
while his ability to produce bound grammati cal norphenes
(which are attached to verbs as suffixes to indicate nunber,
gender and tense information) was severely inpaired. In
produci ng verb forns which contained grammatical inflections,
he either deleted the entire verb or dropped the suffix.

At times, he produced the root form and6ccassionally the

infinitive formof the verb.

In a cross linguistic study of grammati cal norphol ogy
I n aphasia Bates, E Friedrici, A Wlfeck, B, (1987) have
stressed this point; by conparing English |anguage with
Italian and German | anguages whi ch have a rich inflectional
nmor phol ogy. Their questionwas if it is the case that
agrammati c aphasics are particularly inpaired in their pro-
duction of grammatical norphol ogy, are they at a greater
communi cati ve di sadvantage in a norphol ogically rich | anguage?
O, alternatively do the aphasic patients struggle to retain

the rich norpho |ogical "shape" of their |anguage.
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Inthis study five to ten Broca' s and \Werni cke' s
aphasi cs in each of the three | anguage groups (Engli sh,
German and Italian) were conpared with an equal nunber
of normal controls. A set of nine picture cartoons were
used, and these were presented to the subjects in a
random nmed order. They were asked to describe the pictures.
Though both aphasic groups were inpaired in their produc-
tion of grammatical norphol ogy, they were found to retain
t he ' nor phol ogi cal shape' of their nature | anguage evi -
denced in the preservation of |anguage specific cl osed class
ratios in all the aphasic groups; that is, significantly
nor e nor phol ogy was produced by German and Italian patients.
Thi s provides support for Pick's notion of 'sprachgeful
or the ' feeling for |Ianguage' and al so proof that agramma-

tion may have | anguage specific manifestations.

Yet, another aspect of grammatical breakdown in pro-
duction whi ch has not been discovered concerns context ual
effects in agrammati sm Traditionally, Broca' s aphasics
are thought to retain the contentive | exicon (nouns and
verbs) whiletheir inpairnent effects only non-contentive

function words |i ke grammati cal markers.

M/er son and Goodgl ass (1972); Marin, Saffran and
Schwartz(1976) have reported of patient types who present



with substantial difficulties in producing main (root)
verbs including nain have / be verbs. Two types of verb
production difficulties have been noted.

a) QOmssion of verbs

b) Nom nalisation of verbs

M celi, Mazzuchi, Menn and Goodgl ass (1983) have
detail ed docunentation of agrammatics tendency to omt
main verbs. Mceli et al describe an agranmatic who

omtted approximately 20%of nain verbs.

Mceli and Caramazza (1984) investigated agrammatics
abilities to produce names of objects and descri bing
actions. Agrammatic patients as a group were found to
present a marked deficit in namng of actions than nam ng
objects. Simlarly,Bhatnagar (1984) showed that his H nd
speaki ng aphasic patient had difficulty with verb forns
whi ch he either deleted or produced the first syllable of

the verb or the infinitival verb form

Thus agrammati smnmay affect wen the contentive
(lexicon) words (like verbs) along with the function words,

and hence a clear cut denarcation of a spared contentive

| exi con while function words being affected is not possible.

19



Conpr ehension in agramati Cs:

Around the md 1970' s agrammati smwas reinterpreted
to extend across nodalities - conprehensi on was assuned
to be inpaired in exactly the same way as production
(Bonhoeffer, 1902; Gol dstein, 1913; Sal onon, 1914; Kl ei st,
1916). Despite this, there were a few ot her studi es which

refuted the exi stence of any conprehensi on di sorder.

Capl an (1981) did a study on el even Broca's aphasics
who were tested for conprehension of sentences containing
gerundi ve constructions. Results showed that as a group,
these patients were sensitive to grammati cal distinctions
signall ed by function words, contrary to predictions about
deficits seen in this syndronme. Further analysis reveal ed
two subgroups of patients - one which showed sensitivity
to distinctions in normal grammar and anot her who exhi bited
no such sensitivity. This shows that the syndrone may have

different manifestations in different popul ati on.

Mceli et al (1983) too have reported on a pair of
agrammati ¢ aphasi cs wi t hout any conprehensi on def ect.
Their deficit pattern in spoken output can be interpreted
as suggesting a syntax-norphol ogy di ssociation. 1In both

t hese cases, there was no damage to the central |anguage

20
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processor. However, as the above are only two studies
presented, the authors viewthat cauti on nust be taken

bef ore generalising to other agrammati cs.

Capl an (1986) is another strong proponent of intact
conprehensi on of syntax in Broca's aphasics. He has studied
sent ence conprehension patterns in a agramatic patient.

He found that his patient was not randonly assigning thematic
roles to noun phrases in sentences. Rather there were

regul arities in her conprehensi on performance whi ch depended
upon the syntactic structures of the sentence presented.
However, these were not conpletely determned by the structures

t hensel ves as i n nornal s.

Nespoul ous (1988) too espouses Capl an's vi ew, based
on his studies of a Broca' s aphasic. This patient had a
| eft hem sphere | esion involving sylvian region but sparing
Broca' s area. This patient produced agrammati c speech in

t he absence of any conprehension deficit.

St udi es have al so been done on ot her | anguages than
English which are highly inflected. In an another study
by Lukatel a and Shankweiler (1988) they found simlar
results as above on six serbo-croatian speaki ng agrammatic

patients. The aimwas to test inflectional norphology in



and subj ects were asked to judge whet her spoken sentences
were grammatical or not. Sensitivity to two kinds of
syntactic features was investigated in these aphasic
patients. (1) sub-categorisation rules for transitive
verbs (this nust be followed by nouns in accusative case;
intransitive verbs - followed by nouns in/other cases)
(ii) Sensitivity to inflectional norphol ogy narki ng noun
cases. Test itens were three word sentences (noun-verb-
noun) in which verb transitivity and appropri at eness of
the case inflection of the follow ng noun was nani pul at ed.
Results of grammaticality judgenent tasks showed that

both syntactic properties were preserved in these patients.

Despite the above reported findings, other studies
conducted point to the existence of conprehension deficits
in agranmmati sm Based on these, several hypothesis/theories
have been put forward regardi ng the nature of conprehension

deficits in agrammti sm

O AGRAMMATISM -
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Phonol ogi cal Deficit Hypothesis: According to Kean, "In

conpr ehensi on, production and on netalinguistic tasks, there

Is overriding regularity to the pattern of |inguistic per-
formance of Broca's aphasic = maj or | exical itens which
carry word stress typically are fully attended to, but func-
tion words and inflectional norphenes whi ch occur phonol ogical ly
as elitics on major lexical itens and which do not carry stress
are ignored. Thus the dysprosody and agrammati smin Broca's

Aphasi cs can be expl ai ned sol el y as phonol ogi cal deficit".

Phonol ogi cal conponent of grammar assigns to sentences
their sound interpretation. On the one hand, it specifies
t he segnental sound shape of individual words, and on the
ot her at specifies stress and i ntonati on pattern of the words

in a sentence and sentence as a whol e.

There are two | evel s of segnental representationi-|exlcal
representati on where the generalization that the Ps in 'Pan'
and 'nip' are the sane is captured, and the | evel of phonetic
representations where the presence or absence of the proper-
ties of speech sounds in specified in degrees. 1In atrue
phonol ogi cal deficit, both these | evels of representation
woul d be affected. In |ess severe deficits, the deficit in
phonetic representations would manifest itself as articulatory
variation fromnorm in the degree to which properties of

sounds are present in a given segnent. Thus the data by
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Blunstein that the articulation of Broca' s aphasics is
deviant fromnornal segmental articulation is consistent
with the hypothesis that Broca' s aphasics have a phonol ogi cal
deficit. Namng of a segnment requires assigning a phono-

| ogical interpretation to the perceived acoustic signal,
and hence one with phonol ogi cal deficit woul d be expected
to performpoorly than normals. This pattern is indeed
seen in Broca's aphasics, and this again supports the hypo-
thesis that Broca's aphasics have a phonol ogi cal deficit.
Broca' s aphasi cs typically nmake segnental paraphasias, |ike
m sreadi ng' pan' as' ban', whi chagai nsupportsthehypot hesi s
that they have a phonol ogi cal deficit. Many of the norpho-
| ogi cal om ssions of Broca's aphasics are conditioned by
sonor ance hi erarchy. GConsonantal norphenes, like the 'S

of the plural in English, are least likely to be deleted in
t he speech of Broca's after the nost sonorant segnents
(vowel s) and nost likely to be deleted after the |east

sonorant segnents (fricatives and stops).
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When' word ' boundary nor phenes |ike ' runs' and non-
wor d boundary nor phenes |i ke sub-mt, re-ject, remt'’
are conpared, the forner are omtted by Broca' s aphasics,
but the latter arenot. In terns of the structure of
English, there are two argunents whi ch supports the hypo-
thesis that omssion of word boundary suffixes in Broca's
aphasics is the result of a phonological deficit: (1)
al though there are many different sources for those affixes,
what unifies themis their phonol ogi cal properties, (2)
at sone levels in the grammar, eg. level of word formation
there are different types of affixes which are effected
differently in the verbal output of Broca' s aphasics. It
has al so been found that Broca' s aphasics generally retain
proper word stress. This is consistent, with the hypothesis
that they ignore naterial which does not affect stress. In
a sentence function words do not carry stress or affect
the stress pattern of the sentence. Thus a Broca's aphasic
tends to reduce the structure of a sentence to the mnina
string of elenents which can be lexically construed as

phonol ogi cal words in his |anguage.
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Oiticisns for Kean's theory:- Kean makes too strong
a clai mwhen she says that Broca's aphasic ignore granmati cal
nmor phem es(i.e. function words and bound norphenes). This
woul d nean that they will be unable to differentiate denials
fromaffirmations.

Exanpl e: The col l ar i s unbuttoned.
VS
The collar is buttoned

Smlarly, they cannot differentiate one frommany I|ike
"shoe" from "shoes" or "up" from"down". As Broca's aphasic
do not fail to perceive these senmantic distinctions, they
must be attending to the grammati cal norphenes whi ch nark

t hem( Goodgl ass, A ide, deason, Hyde, 1970; Schwartz,

Saf f ran and Marin, 1980) . O in other words, restating
Kean' s argunents, Broca' s aphasics are then insensitive

to purely syntactic aspects of grammatical norphenes, in
particular to those aspects which mark senmantic ally rel evant
grammatical functions |ike subject of a sentence, direct
object and so on. Also, howcentral, then, is the so-called
phonol ogi cal deficit? Are Broca s capable of recovering
the underlying syntactic structures fromconstructions in
whi ch granmmati cal norphenes serve no essential role? Can
they, for instance, decode sinple declarative sentences in

whi ch grammatical roles are marked by the order of najor
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lexical itens? According to Kean's phonol ogi cal account,
agrammatics will be able to do so, as failure to map a
noun-ver b-noun string into the canonical S V-0 base struc-
ture woul d not be explicable in terns of phonol ogi cal
categories. Studies have shown that word order deficits
are seen in agrammatism (Saffran et al 1980). Thus Kean's
phonol ogi cal theory cannot entirely explain all aspects

of agrammatism

Lexi cal deficit hypothesis:

Anong the many theories on agrammati sm anot her w dely
accepted one is the lexical deficit hypothesis. Miin
proponents of this vieware Bradley, Garrett and Zurif
(1980). Bradley et al. (1978) did a study on agrammati Cs,
where they found that agrammatics showed an appreciabl e
effect for the closed class words when neasured over the
entire range, while nornmals did not. Bradley et al (1960)
have suggested that there is normally a specialised brain
systemwhi ch nedi ates the | exical aceess and retrieval of
the el enments of the grammati cal structure in the | anguage.
They have further suggested that agrammatic deficits
(conprehensi on and production) seen in Broca's aphasics
are due to danmage to this specialised system They con-

ducted series of experinents to determne differences between
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the frequency sensitivity of the two classes of words
In a standard | exical -decision task. In nornals the
cl osed cl ass words were identical to open class words.
In striking contrast, the closed class words did show
a frequency effect.in the experinental groups which

conprised of fiveagrammatic Broca's aphasi cs.

Swi nney, Zurif and Cutler (1960) too have done a
study to determne the effects of sentential stress and
word cl ass upon conprehension in Broca' s aphasics. Wile
normal s showed no effects of word cl ass, aphasics were
found to respond faster to open than closed cl ass words.
These results were interpreted as support for the theory
that Broca's aphasics |ack the functional underlying
open/ cl osed cl ass distinction used in word recognition

by normal |isteners.

Mceli et al.(1984) in reporting on agrammatics who
had difficulty in producing main (root) verbs specul ate
that agrammati cs nmay be selectively inpaired in processing
a particular subcategory of the lexiconi.e. verbs. A
maj or inplication put forward in this study concerns the
organi zation of the lexicon in which he proposes to be
along formclass. This specifies that the subconponents

of the lexicon may be separately affected Iike the
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conponent for grammatical markers may be selectively

i npai red as distinct fromthe conponent for verb forns.

However, other studies have failed to find any
support for the lexical deficit hypothesis. In a study
on agrammatics (not synonynous with Broca' s aphasia) by
Gordon and Caranmazza (1983), |exical decision tasks were
used where the patient had to press a switch if they
thought it was a word presented and no response was
needed for non-words. Results showed that patients did
not show any evi dence of such dissociation as reported by
Bradley et al (1978). There was no nunerical difference
in correlation coefficients between these groups. This
study, thusfefutes the claimabout the underlying basis
for agrammatismi.e. agrammatismresults froma disruption

of the frequency in sensitive closed cl ass access system

Support agai nst this hypothesis can al so be obtai ned
fromthe study by Gossman, Carry and Zurif (1986). They
studi ed the agrammatic aphasics ability to conprehend
sentences containing articles and conpalred.their ability
t o di stingui sh between common nouns (Eg. A rose) and proper
nouns (Rose). The three Broca's aphasics tested were
found to point to pictures representing classes of objects

when asked to point to 'a rose' and to pictures of unique
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i ndi vi dual s when asked to point to'X or ' Rose' . Thus

t hese studies show that agrammatics are able to keep track
of the presence/absence of articles. Thus they can nake
grammatical decisions at the |exical node/level of |ingui-

stic anal ysis.

Study by Petocz, A, and Aiphant, G (1988) too fails
to provide support for this lexical deficit hypothesis
accordi ng to which Broca's aphasics cannot make use of
special retrieval nmechanisms for closed class (function)

wor ds.

Exi stence of specialised nmechani snms for open and cl osed

class words were put forward based on two observations*

1) Recognition that open class words are frequency sensi -
tive but closed class words are not.

2) Lexical decision tasks for nonwords which began with
open cl ass words were del ayed, while there was no such
interference for nonwords which began with closed class

wor ds.

In this study, three lexical decision experiments were
done and it was found that the closed class words are not
different fromopen class words with respect to either fre-

quency sensitivity or to non-word interference. Thus the



proposed explanation of agrammatismas a |lexical deficit

hypothesis is left without any enpirical support.

Yet another version of the |lexical deficit hypothesis
has been put formard. There is a recent body of evidence
whi ch now i ndi cates that agrammati sm does not invol ve | oss
of closed class processing abilities. Rather, the problem
appears to be one of access. Wile agrammatics nmaintain
a sensitivity to closed class norphenes, their ability to
use them depends on specific task conditions. For instance,
Li nebarger, Schwartz and Saffran (1983) showed that the
agranmmatics were able to use closed class structures on a
grammaticality judgenent task even though they may have
had difficulty using themfor assigning thematic relations
on a conprehension task. Further evidence that Broca's
aphasics maintain sensitivity to closed cl ass nor phol ogy
cones fromstudies of sentence conprehension in German
and Dutch agrammatics and in serbocroati an speaking Broca's
aphasics. Results of these studies showed that the ability
of agrammatics to nake use of closed class cues to sentence
rel ati ons depends upon factors |like task structure and task
demand. Smth and M mca (1984) have shown that agrammatic
Broca's aphasics ability to use closed cl ass norphol ogy in
conpr ehendi ng agent object relations depends upon specific
interrel ati ons between cl osed cl ass, open class and position

cues.

31
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Smth and Bates (1987) did a study on Yugosl av agramma-
tic Broca's aphasics for testing the conprehensi on of agent-
object relations in a series of sinple serbocroatian sentenc
I n the conversational past tense, consisting of two nouns

and a transitive action verb.

The availability of two closed class cues - case con-
trasts and gender contrasts as well as aninacy contrasts
was varied across sentences. The pattern of agent-object
assignnents for Broca's aphasia reveal ed that the degree
to which they were able to access the two closed cl ass cues
depended on convergence of the various cues to agent-
object relations. They again viewthat it is an access

deficit than | oss.

Syntactic deficit hypothesis:

The question of whether agrammatic |anguage reflects
sel ective damage to a conponent of the | anguage system
speci al i sed for syntactic processing has been a nmaj or focus
of research activity since 1970's. These agrammatic
aphasi cs have been shown to be insensitive to the syntactic
structure of sentences, in both production and in conpre-
hension. In production, there is frequent om ssion of

grammatical elenents |ike determners and auxiliaries, the
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primary role of which is in the expression of syntactic
structure and there is a general reduction of sentence
structure to the point where major |exical itens appear

in isolation and are produced serially in list fashion.

In the receptive side also, difficulties involving
syntactic aspects of sentence interpretation have been
noted. In particular, agrammatic aphasics performpoorly
on sentence conprehensi on tasks, which require the recovery
of the thematic relation as signalled by grammati ca
nmor phenes and word order. Thus, they have difficulty in
conpr ehendi ng sentences |ike:

The dog chases the cat.

The cat that the dog is chasing in black(Schwart z,

Saffran, Marin, 1980)

Schwartz et al concluded fromtheir study, that agra-
mmati cs show a syntactic mappi ng defect such that they were
unabl e to use a principled set of procedure to recover the
rel ational structure of spoken sentences. According to them

it is word order which is affected in agrammati cs.

Zurif, Caramazza and Myerson (1972) were the first who

denonstrated that patients classified clinically as Broca's
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aphasia were not only agrammatic in their speech out put

but also presented a pattern of receptive agrammatigmin
their performance on a netalinguistic task. Zurif and
Caramazza (1976) did a study on three G oups of aphasias -
Broca' s, conduction and Wem cke' s. Three types of sentences
were used (a) senantically | oaded sentences (b) sentences
for which know edge of sentence structure is inportant (c)
sent ences whi ch describe highly inprobable events. Subjects
task was to choose which of the two pictures captured the
meani ng expressed i n the sentence, Broca s aphasics per-
forned near perfectly when they coul d use semantic inforna-
tion and perfornmance dropped to chance when they had to use
syntactic information. Their results support a neuropsycho-
| ogi cal dissociation of heuristic and al gorithmc processes.
Broca' s aphasics are unable to use syntactic - algorithmc
processes, while retaining the capacity to use heuristic
procedures to assign a semantic interpretation to an i ncom
pletely represented syntactic organisation. Thus their

| npai rment in conprehension is specific to syntactic abilities.

O her authors too view that syntactic aspects are
affected in Broca' s aphasics. Kinsella (1981) did a study
of sentence conpletion in six Broca' s aphasics. 150 sentences

with one word being omtted were chosen as/est naterial .
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Fi ve syntactic categories were used - nouns, verbs, prepo-
sition and both versions of the particles. Aongwth this,
three | evel s of constraint - high, nediumand | owwere

used. The subjects were asked to produce a single word

tofill thegap in the sentence frane.

The primary aimof the study was to contrast syntactic
type (content vs function words) and |evels of sententi al
constraint as ways of determning whether there is a central
syntactic conponent to the |anguage deficit. There was a
significant effect for word type and a significant inter-

action between word type and | evel of constraint was found.

Ceneral assunptions underlying the syntactic deficit theory

in agrammati sm ( SDTA):

In Broea's aphasics, |inguistic conpetence is often
underm ned by brain damage - specifically that Broca's
aphasi cs can no longer fully control algorithmc procedures
which are likely to operate independently from senantic
content. Thus Broca's aphasics are found be as inpaired in
production, as they are in conprehension. The inpairnent
Is a spedific one- they are unable to use syntactic - al gori -
thmc processes. Present data along with previously reported

nmet al i ngui stic data suggest that atleast for the Broca's
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aphasi cs, brain danmage affects a general |anguage processing
mechani smwhi ch subserves the syntactic conponents of both
conpr ehensi on and production. The inplication which foll ows
is that anterior |anguage area of the brain is needed for
syntactic |like cognitive operations (Zurif, and Caranazza,

1975).

Thi s SDTA has been argued nore explicitly and force-
fully by Berndt and Caranazza in their "redefinition of
t he syndrome of Broca's aphasia” (Berndt and Caranazza,
1980). They explain/the syntactic deficits seen in Broca's
aphasics as follows: They begin with a breakdown of the
normal | anguage processing systens into four conponents:
a phonol ogi cal anal yzer, a syntactic parser, a |exicon
and a senmantic interpreter. After review ng the synptons
of Broca's aphasia, they conclude that these synptons
can be seen as "predictabl e benavi oural manifestations of
a central disruption of the syntactic parsing conponent
of the | anguage system coupled with an articulatory deficit
that affects only the speech output system The syntactic
deficit affects both productive and receptive aspects of

| anguage use".

Ber ndt and Caranazza descri bed the consequences for
production of a deficit which effectively subtracts out the

syntacti c parsing conponent:
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"Wthout a planned syntactic frame to gui de produc-
tion, lexical itens wth a purely syntactic function woul d
not be selected by the semantic interpreter, that is,
patient's utterances woul d be expected to be agrammati c.

Al so, without adequately/selected syntactic structures, one
can expect other output problens |ike word order distur-
bances. The characteristic dysprosody of Brocas aphasics
Is al so a predictabl e consequence of a failure to select

a syntactic frane to gui de production,”

G anted, that there is a nmechani smwhich functions to
generate syntactic structures, several questions which
arise are (a) |Is syntactic analysis a necessary part of
| anguage production and conprehension. |If so, is there a
mechani smdevoted to the realization of all and only those
linguistic distinctions that are of a syntactic type? (b)

G anted the exi stence of such a nmechanism howis it consti-
tuted -is the information that governs its operations repre-
sented explicitly, i.e. in the formof rules or statenents

or inplicitly in the schedul e of operations that it perforns?

In an attenpt to answer these questions, several
possi bl e versions of the SDTA have been put forward, each of

which rests on an alternative conception to the syntactic
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conponent. These are as foll ows: -

Al ternative versions of the SDTA:

Version-1: Conpetence and transparency
L .. T
B S |
Mechanlsm-ljf_._._._. 5 |
Mechanl_gn:ﬂ =iy Syntactic Data Base"
[ anté (¢ 3 |
| Mechanism-3 (¢ i I |
Agranmét*c Acﬁamm atic
production comprehension

This rule system- syntactic data base (SDB) er the
syntactic data base is exploited directly in production
and reception of sentences by neans of vari ous non-specific

mechani sns, which are utilised in other nonlinguistic

cognitive activities as well. In agrammatics, this syntactic

conponent no | onger operates, and hence speaking and
| i steni ng proceed w thout the syntactic know edge base and

wi thout the benefit of a syntactic anal ysis.

Ver si on- 2. Conpet ence w t hout transparency

AR —

| . | ]
L 1 'i Syntactic data baser . SR
E— e
e i Parsing Encoding | ) [
S mechanism | méchanism ||

S J|___“_ ] R e

On version-2 of the SDTA, the syntactic conponent is

made to enbody a nental conpetence grammar whi ch pl ays an
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Inti mate but non-transparent role in | anguage processi ng.
The essence of such an account is that, in contrast to
version-1, specialised nechani sns are now needed to access
this '"rule library' and translate its contents into real -

time processi ng operations.

Version-2 of the SDTA expl ains agrammatic | anguage
behaviour in terns of subtraction/of this syntactic conpo-
nent fromthe | anguage sub-system The difference in this
version-2, liesinthe fact that, this version admts
possibility of deficits arising internal to the conponent,
which by differentially affecting the parser or the encoding
nmechanismresult in syntactic deficits restricted to the
donai n of production or conprehension as the case nmay be.

s |

. 1
| ¢——— Syntactic data |t — i}

S base |
] | Parsing Eﬁqé@iﬁgf*}___[- |
E.._ & | mechanism TeGvare) s ] (__J
| _ . SO .i_'.'f.” o o 9 9%
11,
Agrammatic

production
Versi on- 3: Nei ther conpetency nor transparency.

Thi s version enbodies a rej action of the conpetency
claim The grammar, is not, in this view, a proper sub-part

of the | anguage processi ng system Hence, though it is
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reasonabl e to tal k about stored know edge of the syntactic
patterns of |anguage, this know edge nust not be vi ewed
as entering into the actual production or perception of
sentences. Instead, the relevant know edge is inplicit
in the functional architecture of specialized conputational

mechani sns and in the schedul e of operations they perforns.

Thus given the assunptions that specialized conputa-
tional nechani sns perform syntactic anal ysis during speak-
ing and hearing, and that these nmechani sns share at | east
sone over | appi ng conputational routines,it is possible to
articulate version-3 of the SDIA as foll ows - where by
damage to either parser or syntactic generator will nece-
ssary affect the functioning of the other, at least to the

extent that shared operations are affected.

/s parsing X Encoding "\
( mechanism {, ) mechanism )

Over | appi ng conput ational routines.

The above are the several variants of the SDTA The
three versions differ, in their dharacterisation of syntactic
conponent and the way in which syntactic know edge and
processes interact. Despite this, there are evidences which

speak agai nst the syntactic deficit hypothesis.



An eval uation of the syntactic deficit hypothesis:

The central fact which goes against this hypothesis
Is that the pattern of perfornmance on conprehensi on and
net al i ngui stic tasks which have been call ed agrammati c
conprehension' is by no neans restricted to those aphasics
who speak agrammatically. Simlar perfornmance patterns
have been obtai ned fromfluent speakers di agnosed as
conducti on aphasics. Caramazza and Zurif (1976) and
Hei | man and Schol es (1976) have reported that the sentence
conpr ehensi on performance of conducti on aphasi cs appears
to be identical to that of Broca's aphasics (that is, it
I s asyntactic) although their speech is not agrammati c.
Thi s dissociation thus raises the possibility that the
agrammati sm and syntactic conprehension are not the result
of a disorder to a single processing nechani sm but are
related only accidentally. For exanple, it could be
suggest ed t hat i ndependent nechani sns for expressive and
receptive | anguage functions are represented in spatially
adj acent areas of the brain and thus are likely to be
damaged jointly, resulting in the observed co-occurrence
of expressive and receptive agrammatism |If the two
nmechani sns are i ndependent then it is possible that they

can be inpaired selectively. Secondly, there are severa

41
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reports in the literature of patients having agrammati sm
I n sentence production but w thout any conprehensi on
deficits. Nespoulous et al. (1988) reports of a French-
speaki ng patient with Broca's aphasia. This patient
produced agrammati c speech i nthe absence of any conpre-
hensi on deficits. They argue that the patient's deficit
Is not central and not crucially syntactic (at |east}

at the level of know edge, but seens to di srupt specifi-
cally those (autonatic) processes responsible for both
retrieval and production of free-standing grammati cal

nor phenes.

Brancher mau and Nespoul ous (1989) - based on their
study of the ability of agrammatics to carryout syntactic
parsing and to access and produce three different types
of preposition, canme to the condlusion that the interpre-
tation of agrammati smas a central syntactic deficit nust
be rejected. This was based on the ability of agrammatics
to judge the grammaticality of sentences. Agranmmatics
were abl e to distinguish between.ill and well formed sentences
and al so i ndicate the exact position/of the m ssing preposi-

tion in a sentence.

Evi dence for receptive agrammati smoften cones from

sent ence pi cture matchi ng tasks (Caranmazza and Berndt, 1978).
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In recent attenpts to test the syntactic abilities of
agrammati ¢ aphasi as, tasks were constructed | i ke grama-
ticality judgenent, which reduces the requirenent for
semantic interpretation . This is done by asking them
to judge the grammati cal well-fornmedness of auditorily
present ed sentences enbodyi ng a wi de range of syntactic
constructions. Results showed that subjects were able
to performsyntactic anal ysis of the input sentences,
despite the fact, that they were agrammatic i n conpre-
hensi on. Above are the various theories of agrammatic

deficits.

Met hods of investigation in agranmmati sm

Unli ke investigations within the semantic | evel, where
It is useful to have a specific stimulus, so that there
IS some certainity about the word the patient is trying
to find, investigations at the syntactic level often rely
primarily on spontaneous speech to provide data for anal ysis.
| ndeed, due to difficulties inherent in assessing patients
abilities in syntactic conprehensi on, spontaneous speech
Is often used as the sole date for the anal ysis of gramma-
tical disability. Mst of these investigations make no
di stinctions between spontaneous speech as recorded in

I ntervi ews and speech whi ch has been elicited through story-
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pi cture description. Cten both are assuned to provide

t he sane kind of data for syntactic anal ysis.

The primary difficulty in using spontaneous speech
Is that the nunber of occurrence of exanples of what the
i nvestigator is trying to assess cannot be controll ed,
nor can the speaker's intentions always be clearly ascer-
tained. To over cone this difficulty, sone have used
formal materials designed to elicit specific construction*
or words of certain syntactic classes, so that the patients

rates of success on various tasks can be conpar ed.

The nethod of doing this is to provide the patient
with two, three or four high frequency words and to ask
himto put themin a sentence. Qher useful nethods of
eliciting structured speech sanpl es include giving the
patient a lead-in sentence (referring to a picture or
real |ife action) so designed that there is high proba-
bility of a normal speaker producing a certain structure.
Anot her method is to give the sentence to the patient

and ask himto repeat it.

The above nentioned nmethods elicit speech in order
to exam ne syntacti c knowl edge. Exanpl es of these tasks
are sentence-conpl etion, repetition, spelling, construction

of sentences from gi ven words.
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The final principal method of investigation of syntactic
abilities does not require the patient to speak and hence
provi des a nmet hod of investigation of patients with nmajor
difficulties in speech. Tasks included under this method
are the picture-choi ce, judgenent of syntactic acceptabi -
lity, sorting or pairing of words and foll owing of direc-
tions. Picture-choicemethod is a clinically attractive
nmethod as it does not require speech, but limtations of
the test is that it can be restricted to what can be un-
anbi guously illustrated by pictures, and in that it does

depend to sone extent on visual interpretative abilities.

The above are the principal nethods of investigations
of syntactic abilities. This leads to the conclusion that
there are advantages and limtations in each nmethod. Com
bi nati on of net hods, however - time consum ng, seens to be
necessary both for individual diagnosis and for advancenent

of theories about aphasi a.

In the follow ng chapter, description of the methodo-

| ogy of the study done, has been given.
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VETHODOLOGY

The aimof the present study was to assess the foll ow ng:
1. Do Broca's aphasics have difficulties in spontaneous
speech? |f so, what are the patterns of the deficits
seen?
2. apart fromdeficits in production task are there paralle
deficits in conprehension in Broca's aphasics?
3. Does the nature of the task used (G amaticality judge-

ment vs picture pointing) influence the test results?

Subj ects: Pour Broca' s aphasics in the age range of 40-70

years were studied. Mean age was 46 years. Qut of the 4,

3 were femal e and one was a male. Al the subjects had

suffered a cerebrovascul ar accident. On the basis of both

neurol ogic evaluation and linguistic criteria-Wstern

Aphasi a Battery (hence forth WAB), these subjects were

classified as Broca' s aphasid's. Apart fromthis, the subjects

had to nmeet the following criteria

a) They nust have had Tam | as their nother tongue.

b) They shoul d be right handed.

c) There should not have been nore than a single attack of
stroke.

d) Time follow ng stroke nust be fromwithin 3 nonths to
1 year (till 2 years).

e) They shoul d not have undergone any speech therapy.



The subjects (Broca's aphasias) performnces were
compared with a control group which consisted of four
normals. Both the groups were equated in terns of
variables |ike age, sex, socio-cultural status and |ite-

racy level so that the results can be conpared.

Test environment: All patients were evaluated in quiet

envi ronnent where distractions were mninum Any poten-

tial visual distractlve stinmulus were renoved.

Tool s/stimuli used in the present study were:

a) Tam | version of the Western Aphasia Battery.
b) Expressiontasks:
c) Grammaticality - Judgement tasks.

d) Picture-pointing tests.

a) Western Aphasia Battery (WAS): This test was designed

by Kertesz and Poole (1974). WAS was designed for clinica

and research purpose. The oral |anguage subtests are: -

1) Spontaneous speech

I1) Auditory verbal conprehension

i111) Repetition

I v) Nam ng

Norms are avail ablefor this test. This can be used to assess
the severity and type of aphasia. The sunmary of their scaled
scores provides the aphasia quotient (AQ). Each subject was
given the Tam| Version of WAB, prior to their inclusion in the

st udy.



b) Expression tasks: Two main types of tasks were used in

order to elicit speech sanple for anal ysis.

(1) Spont aneous speech sanpl e was obt ai ned t hrough
ordi nary conversation. This conversational speech
sanpl e covered questions which included topics
l'i ke nature of the illness, occupation, prenorbid
condition and narration of everyday activity. A
corpus of 250-300 wordsspeech sanpl e was col | ect ed
for each aphasic through such conversati on.

(ii) Story narration task was al so included. The story
chosen was that of the 'Fox and the Crow . All the
recordi ngs (spontaneous speech and story narration
tasks) were done on audi o-cassettes. The sanples

were later transcribed and anal ysed.
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c) Gammaticality judgement task: This task (netalinguistic)

was used for assessing the syntactic abilities of the
aphasics. Source material for this was the linguistic
profile test (LPT) designed by Karanth (1960). This test
was designed with the 'objective of evaluating the |ingui-
stic conpetence of aphasics by obtaining and anal yzi ng
adequate |inguistic sanples at the phonemc, syntactic
and semantic levels both in reception and expression”.

(Karanth, 1980).

The test has three major sections:

(i) Phonology (ii) Syntax (iii) senmantics.
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The grammatical ity judgement task has sub-sections
whi ch are based on simlar lines as that of the syntax
portion of the linguistic profile test. Thus, there are
10 sub-sections in the grammaticality judgenment task.
These include -

a) Morphophonem ¢ structures

b) Plural forns

c) Case markers

d) PNG markers

e) Tenses

f) Intransitives, transitives, and causatives
g) Conjunctions, conparitives and quotatives.

h) Conditional clauses
1) Participal constructions

j) Sentence types.

Under each sub-section, 10 itens were included for testing.
Qut of the 10 itens, half of themwere right and hal f of
themwere incorrect sentences. The distribution of correct
and wong itenms in the sub-sections were done in a random
manner. The subjects were asked to judge whether the given
sentences were gramatically right or wong. Sentences were
presented both aurally and in witten form Thus, a tota

of 100 itens were included in this test.
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d) Picture pointing tasks: This was used in order to assess

whet her the nature of the task can affect test results. A
set of 40 pictures were used for this purpose. Each picture
had 3 itens - one of which is the correct response and t he
ot her two pictures being incorrect. Sentences were presented
orally. The subject's task wastopoint tothe appropriate
picture for each of the sentences given. Sentences used
tested simlar aspects of syntax as in the grammaticality

j udgenent task i.e. pictures were used for testing PNG
markrs, case markers, plurals, transitives/intransitives,

conjunctions, conparitives and quotatives, and sentence type

Procedure: Each subject was initially giventhe Tam| version
of the Western Aphasia Battery to check whether the scores
fall wwth in the range of Broca's aphasia. nly those

subj ects who had atl east sone speech output and who fall

in the category of Broca's aphasic'a were selected for the
study. Each aphasic was tested individually. The study

was then carried out in the follow ng steps:

Step-1: Four Broca's aphasic's were chosen for the study,
on the basis of the criteria listed above. For Each
of them conversational speech sanple and story
narration tasks were recorded. These recordi ngs
wer e done on audi o-cassettes. Al recordings were
done over a span of 2-3 sessions so that adequate

speech sanpl ewas avai | abl ef or anal ysi s.



St ep- 2:

St ep- 3:
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After this, each aphaslc was given the gramati -
cality judgenent task. Sentences for this task
were presented in aural and witten form Subjects
responses coul d be either verbal or non-verbal

i.e. by pointing to papers marked ' ' or 'X

After the above task was conpl eted, subjects

wer e given the sentence picture natching tasks.
Each sentence was read out by the exam ner and

t he subject had to point out to the picture which

he thought to correspond best with the utterance.

The entire test procedure was carried out in intervals

in order to avoid fatigue in the patient. Sanme set of

recordi ngs were carried out for the control group.

Anal ysis: The three sections were scored i ndependently

scoring of each of the section was as foll ows: -

b) Expression task: The kind of tasks included under this

section were spontaneous speech and story narration

task. Both these tasks were scored quantitatively and

gqualitatively. Quantitative scores obtained were:

1) Mean length of utterance - This was obtai ned by dividing

the total nunber of words spoken by the total nunber of

utt erances:

MU

- Total nunber of words

Total nunber of utterances



2)

Total nunber of content words - Each content word was
counted independently. Categories which were included
under the content words were noons, verbs and adjec-
tives.

Total nunber of function words - In calculating the

total number of function words, both free function words
and bound grammatical norphemes were counted. Free
function words include determners |ike /adu/'that',
auxiliaries like /padithu kondu/ (is reading'; post
positions like /me:lel; 'above' /ki:lel '"below, quantity
like /konjam ‘'little". Each bound grammatical morpheme
was also counted independently. Bound grammatica

mor phemesincl ude' PNG mar kerscase- markers. and' Tense- mar ker s
Exanple: In the word /pa:rtha:l/;/(pa;r/ was counted as
one content word and /tha:l/ was counted as a bound

grammatical morphene.
Cl osed class density score - This was calculated as follows

and expressed as percentage.
closed class density = Total nunber of function words X 100

Content words + function words

5) pen class density score - Simlarly, this was cal cul ated

as follows and expressed as percentage.
pen cl ass density = Total nunber of content
score wor ds x 100
Content words + func-
tion words.
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Qualitative analysis: Aqualitative analysis of both the

speech tasks was al so done separately for each of the four
aphasics. Qualitative analysis was done in terns of the
variety of syntactic structures used and the appropri at eness

of these structures.

b. Gamaticality judgenent tasks: Responses of 'right'

and 'wong' as given by each subject were noted down on
separate score sheets. After this, each accurate response
(or a correct judgenent) was given a score of '+1', while
an incorrect judgenent was not given any score at all.

The scores on the different sub-sections were added to
obtain a conposite score out of 100. In addition to this,
a 'Gamatical sensitivity index' was calculated for each
sub-section; for all the subjects. This is given by the

formul a:

GS 1. =0.5+ (y-x) (1+y-x)
4y (1-x)

Y=Htrate = No.of correct responses given for correct
sentences = Score

10

x = Fal se alarm= No.of correct responses given for in-
correct sent ences = Scor e
10

After this, error analysis was also done in terns of the
fol | ow ng:

1) Were correct sentence judged to be right?



2) Were correct sentences judged to be wong nore.of ten
than right?

3) Were incorrect sentences judged to be right than wong?

4) Were incorrect sentences judged to be wong nore often
than right?

c) Picture pointing tasks: inthis task, a set of 40

sentences were used. Each correct response was given a
score of '+1' and an incorrect response was not glven/any
score at all. Al the scores were added to get a conposite

score out of 40.

The above paragraphs describe the analysis, procedure
used. In the follow ng chapter, results obtained by the

four aphasics have been discussed.
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RESULTS AND DI SCUSSI ON

The data collected fromall the four aphasics (Illite-

rates and literates) and also the nornmal controls were
subjected to both quantitative and qualitative analysis.

The results obtained have been discussed in this chapter.

Quantitative and qualitative analysis have been dealt with

separately.

Quantitative Anal ysis:

95

a. Expression tasks: (Spontaneous speech and story narration)

Both the normal s and the aphasics speech sanple were
subjected to a quantitative analysis and the follow ng
wer e found:

1) Mean length of utterance (MU)

2) Total nunber of content words

Nurmber of free function words

o B~ W

Cl osed cl ass density scores

)
)
)
) Number of bound granmmatical norphenes
)
6)

Open cl ass density scores

b. Gammaticality judgement tasks: For all the aphasics and

the controls, the scores obtained on each sub-section

was cal cul ated, and then added to given the total score.

Further for each sub-section, 'grammatical sensitivity

index' (hence forth GSI) was calculated. This has been

gi ven by Linebarger, Schwartz, Saffran,(1983).
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c) Picture pointing tasks: Al correct responses were given

a score of '+1', and the total was added to get a conpo-
site score out of 40. This was again obtained for all

t he four aphasics and normal controls.

Scores obtained by such quantitative anal ysis have been

given in Tables, A, B, and C respectively.

Performances of nornmals (literates vs illiterates):

From Tabl e A (spont aneous speech and story narration),
It can be found that performances of both literate and
illiterate normal controls are identical in production
tasks and their MU s average around 5.1 and 5.65 for
literates and 6.65 and 5.2 for illiterates. Simlarly,
the cl osed cl ass and open cl ass density scores are simlar

for the two groups.

However, in grammaticality judgenent tasks there was
a marked difference in perfornmance between the two control
groups. Wile literates scored 100/100 and a GSI of 0.875,
the scores obtained by the illiterates were conparitively
| ess averagi ng 57/100 and 69/ 100 respectively. Their GSI
val ues were 0.591 and 0.674 respectively,indicating some
amount of grammatical sensitivity, but it was significantly

| ower than the literate controls value of 0.875. The subjects
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were found to be influenced nore by the semantic content
of the sentences, than the syntax, despite repeated instruc-

tions.

Simlarly in the picture pointing tasks, while lite-
rate normal s obtained a full score of 40/40, normal illi-
terate controls scored only 32/40. The better score
obtained by illiterate controls on this task than the
earlier task, mght be because semantic cues coul d have

hel ped in picture pointing tasks.

Fromthe above data, it is clear that there is a definite
difference in the performance pattern of nornmal controls
(I'lliterates vs literates) thenselves. This enphasizes
the need for different control groups for literate and
illiterate aphasics. Hence the data of the literate and
illiterate aphasics have been conpared with the appropriate

controls.

Performance of literate aphasics:

Both the aphasics = 1 and 2 (literate) had restricted
speech out put as conpared to normal controls. MU val ues
averaged 2.75 for aphasic 1, and 4.25 for aphasic 2 as
conpared to 5.1 and 5.65 of normals. This aphasic 2's

out put consisted of slightly |onger sentences.  osed and
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open cl ass density scores shows that open class density
score was greater than closed class density scores (Table A)
This m ght have been due to the greater use of content

wor ds than function words. However, closed class density
score of aphasic 2 is higher than aphasic 1 (val ue bei ng
27.5%and 18%respectively in spontaneous speech tasks,

and 42. 85%and 21. 4%in story narration tasks). ( osed
class density score of 42.85%got by aphasic 2 in story
narration tasks approxi mates the nornmal control groups

val ues. Thus, greater usage of free function words and
bound grammati cal norphenes was seen in aphasic 2's sponta-
neous speech sanple. Spontaneous speech sanpl e of aphasic 1
shows that errors are seen in the usage of case narkers, PNG
markers and tenses. Especially, there is a tendency, to use or
stereotyped formin all positions. Exanple: Future tense
mar ker being used in the place of past, present and future

t enses.

In the grammaticality judgenent tasks, the aphasics
scores were 42%and 58%respectively. The GSI val ues were
around either 0.5 or slightly being much |ower than that of
their normal controls. Particularly |low val ue of 0.375,
0.3393 and 0.2715 in the sub-sections of case markers, tenses

and PNG nmarkers was seen in aphasicl's GSI val ues.



62

Interestingly, errors on the sane sub-sections were
seen in the performance of aphasic-1, on picture pointing
tasks al so. The overall scores on the picture pointing
tasks of both the aphasics were good averagi ng 30/40 and
32/ 40 respectively. In the performance of aphasic 2's
also, it was found that they performed poorly on sub-
sections of 'PNG narkers' and 'tense narkers' in sentence-
pi cture natching tasks. Simlar errors were also seen in
t he spontaneous speech sanple and story narration tasks,

in this aphasic.

Performance of illiterate aphasics:

Aphasic's 3 and 4's perfornmance have been conpared
with their control group and the results on different
tasks. Spontaneous speech, story narration, grammatica-
lity judgenent tasks, picture pointing tasks have been

given in Tables A, B and C respecti vely.

FromTable-A, it is clear that both the aphasics had
restricted speech output in both the tasks. Average val ues
obt ai ned by aphasics 3 and 4 were 2.28 and 3.1 respectively,
while their normals controls had average val ues of 6.65 and
5.2 respectively. Simlarly, the aphasic group showed

| esser. cl osed class density score in both the tasks, than
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t he correspondi ng val ues of the nornal control group.
(Tabl e-B). Aphasics 3 and 4 obtai ned cl osed density score
of 26.15%and 26. 04% (average score of both tasks) respec-
tively. Wile normals control s obtained average val ues

of 39.37%and 44. 69%respectively. This is due to pre-
dom nant usage of content words and paucity of function
words (Free and Bound grammatical norphenes) in their
spont aneous speech. Al so, the decreased MU is due to

si npl er sentence structures used by the aphasics, as

conpared to nornal s.

In the granmatical ity judgenent tasks, scores obtained
by the illiterate aphasics were poor, the val ues being
29 and 33 respectively. Further the GSI cal cul ated shows
aval ueof 0.19120. 259 whi chi snmuchl esser than 0.5t hant hat
was obtained by the illiterate normal controls. As wth
t he scores on the granmaticality judgenent task, scores
obtained by the illiterate aphasics on the picture pointing
task were al so poor to-tetling upto 15/40 and 18/40 respec-
tively as conpared to the score of 32/40 obtained by the

normal illiterate controls.

Qual itative anal ysis:

A qualitative analysis of all the four aphasics speech

sanpl e was done, and this has been presented individually.



Subject-1. The subject "J.R' is an Indian adult fenale
aged 48 years. She is a housew fe and had been i n good

heal th until June 1988. She has been a hypertensive patient.
on June 1988, she devel oped hi gh fever along w th which

her bl ood pressure rose. Followi ng this, she devel oped
stroke and was hospitalised for 21 days for the sane.

This stroke resulted in right hemplegia with total |oss

of speech. Prenorbid history reveal ed her to be right
handed. She is also aliterate, and could read both English

and Tam | .

At the time of evaluation, there was a partia
recovery of both her |Iinbs. Speech assessment showed
that she could speak in single words, wth occasiona
2-3 word utterance. She could tell the nanes of nost of
t he common obj ects and nanes of famly nenbers. The

entire testing procedure was carried out in two sessions.

Initially, the WAB was adm ni stered and t he scores
were as fol | ows:

| . Spont aneous speech:
a. Information content : 3)

) 3.0
b. Fl uency : 3)

1. Auditory verbal conprehension: 7.1
a. Yes/No questions = 45/ 60
b. Auditory recognition = 52/60

c. Sequential commands = 45/ 80



I1l. Repetition: =22=2.2
10
V. Namng = 4.0
(bj ect nam ng = 24/ 60
Wrd fluency = 6/20
Sent ence conpl etion = 6/10

Responsi ve speech = 4/10

As her scores fall within the range of Brocas aphasic,
she was taken as subject for the study. Al the three
tasks were given to her. Results of the quantitative analysis

are given in the table.

Qualitative analysis of the spontaneous speech was
done with reference to a core of syntactic structures such
as tenses, inperatives, post-positions, transitives and
intransities. This revealed that the subject had a limted
stereotype of sentence structures. Content words (Nouns
and Verbs) predomnated in the speech. Usage of function
words were very limted. Mst comonly used words include
/[111ai/ for "No", /Appuranma/ for "after that'. Determners

auxLl I ari es/ nodal s and conjunctions were |lacking in the speech.

Usage of prepositions was restricted to /nele/ for 'up
and / ki zhe/ for 'down'. Bound inflectional norphenes which
I nclude 'case markers', 'PNGmarkers' and 'tenses' were

relatively better preserved than free functional norphenes.



Anong case narkers, she could use dative narkers |ike
[ Enakku/ 'for me'; locative markers like in /kakka vayile
vadai/ 'vadai in the crow s nouth'. Tense narkers and
PNG narkers were inadequate in that stereotyped substitu-
tion of one marker was seen. For exanple, in narration
of what she had done fromnorning, she used future tense
mar kers consi stently, in describing past actions.
/1 nni ku 6 mani ku pal theipen; ka:pi, kudippe:n/

appur ana, sapi duven/
/today 6' o0 clock will brush teeth, wll drink and then

will eat/.

Thus bound grammati cal nor phenes were not omtted
but rather substituted. At tines, the inflectiona
nor phenmes attached to the verb was found to be an un-
accept abl e phonol ogi cal string, and the resultant form
an illegal word string in that |anguage.

/1 nni ku 6 mani ku ezhunben/

for
/1 nni ku 6 nmani ku ezhunt hen/

Variety of sentence types were also limted to few sinple
sentences (declaratives) and few sinple questions |ike
/un pe:r enna/ 'Wat is your nane'?. O her conpl ex
sentence structures |ike passives, intransitives, transi-

tives and conditional clauses were | acking.
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In the grammaticality judgenent task, overall perfor-
mance on this task was poor. The subject had lost all her
earlier reading skills. Sentences were presented to her
aurally. She did poorly on nost of the sub-sections. FError
anal ysis showed that she could judge grammatical |y correct
sentences as often correct, but had difficulty in judging
t he acceptability of incorrect sentences. In this tasks,
| ow scores were found on sub-sections of 'case narkers'

PNG narkers' and tense markers'. |n picture-pointing tasks,
subj ects score was good as conpared to the earlier task.

In this test, the subject was found to performpoorly on

t he sub-sections of 'tense markers', 'PNG narkers' and 'case
markers'. Performance on all other sub-itens which includes
‘plural fornms', 'sentence types' 'conjunctions', 'conparitives'

and' condi tional clauses' was good.

D scour se anal ysi s:

/ kakka maram utkarndu patti vadai patti adippa kakka

crow tree sitting oldlady vada old lady wll hit crow
vayile vadai odi pochu nari kizhe ninnu nari kakka
in the mouth vada ran away fox stand down fox crow
vadai nari vayile vizhunthiduchu. Nari odi pochu.

vada fell into fox's nouth. Fox ran away/.

The sane was evaluated interns of |ength, content and

cohesion. Length of utterances was short and maxi mum | engt h
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was only three words. Contentw se, all mgj or nouns and
actions were described. Verbs were often produced in root
form with the inflectional norphenes being absent. There
was al so no proper topic introduction, no proper transition
fromone sentence to another. Due to the abundance of
content words, the theme was adequately described. Intra-
sentential internal cohesion was |acking due to the inade-
gquate syntactic structures and due to the omssion of nany
of the free standing function words. Inter sententia
connectives too were mssing and hence sentence transitions

wer e not cl ear.

Subj ect-2: The subject "D is aright handed literate nal e.
Patient aged 55 years. He was a known hypertensive and a
di abetic patient. On 27th of Novenber, 1989 he becane
unconsci ous as he was wal king on the road. Wen he cane
back to consciousness, he had |ost his speech and his com
prehensi on was al so poor. Neurol ogi cal exam nation done
classified himas a global aphasic, and he was referred for
speech therapy. Hi s conprehension skills inproved gradually
and at the tine of first evaluation done 25 days after the
epi sode, the could be |abelled as 'Broca's aphasic). A
second eval uation was again carried out one nonth after the
first evaluation, during which his spontaneous speech and
reading skills had considerably inproved. C T. scan done
after 21 days revealed a clot in the brain in the anterior

regi on.
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The WAB administered during the initial evaluation
yi el ded the follow ng scores.
| . Spont aneous speech:
a) Information content: 2)
b) Fl uency ; 1) 1.5
| 1. Auditory verbal conprehension: 6.10
a) Yes/No questions = 42/60
b) Auditory word recognition = 50/60
c) Sequential conmmand = 42/ 80
I11. Repetition = 3.0
| V. Cbject namng = 34/60
Word fluency = 5/20
Sent ence conpletion = 4/10 >

Responsi ve speech = 4/10

Spont aneous speech recordi ng was done on the second eva-
| uation, when there was a marked inprovenent in his speech.
However speech was unintelligible owming to marked dysarthri a.
Repeat WAB of the spontaneous speech section showed

| nformati on content = 4
4.0
Fl uency = 4

Following this, further evaluations were carried out as

subject's score falls under the category of Broca' s aphasia.
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Qualitative analysis of the speech sanple was done to
further assess the syntactic structures used by the subject
i n his spontaneous speech. The subject speech showed a
predom nant usage of content words rather than function
words. Anong the content words, nouns (both personal and
common) occurred w th naxi num frequency fol |l onwed by verbs.
However, function words were not totally lacking in the

subj ect' s spont aneous speech. Free function words which

Wer e used included determners |ike /oru/ 'one', /[adu/
"that', /idu/ '"this', Mddals and auxiliaries were present
like /matte:n/ "wll not', however usage of conjunctions
could not be seen. Presence of other syntactic structures
i ke the case markers; PNG nmarkers and tense nmarkers too
were | ooked for in the speech sanple. Case nmarkers were
found to be used adequately, and nore frequently. For

I nst ance he said:

/ bussl e vande: n/

/ came by bus/

[ kakka nmart hel e i rukudu/

/Qowis sitting onthe tree/.
/ vadai ai thoo: ki ndu poyi dut hu/

/took the vada and went/

PNG mar kers too were present. The subject was found to use

bot h person and gender narkers adequately. He used the correct
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markers while referring to the old lady and then the crow.
However the nunber marker was used incorrectly, for he
described his own activities using plural markers which is
as fol | ows:

/na:n pal villakitoo:m for /na:n pal villakkite:n/

/1 (we) brushed teeth/ /1 brushed teeth/

Tense nmarkers were adequate in that the subject coul d
use both present and past tense nmarkers correctly. This
Is in contrast to subject-1 who had i nadequat e usage of
these markers. Simlar to subject-1, at tines the inflec-
tional norphenes attached to main verbs were incorrect
resulting in an illogical phonological string in the | anguage.

Exanple: /pe:pr vittutoom - apart fromthe ms-selection of
[ paper |eft/

bound grammati cal norphene, the main root formof the verb
was also wongly selected. Variety of sentence types was
again limted. However, nean |ength of sentence was greater
t han subject-1. There were few sentence connectors which
resulted in longer utterances |ike:

[patti ko:l eduthindu adicha/

/patti took the stick and hit/

Gammaticality judgenent tasks: The subject scored a total

of 58 out of 100. H s scores were nore or | ess identica

on all the sub-tests. The subject had understood t he nature
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of the task. H s responses showed that correct sentences
were nore often judged to be correct than incorrect. How
ever, the subject was unable to judge the grammaticallty
of incorrect/wong utterances, for which he gave random
responses. Hence, the score of 58 is that obtained on al

the correct sentences in the list.

Pi cture pointing tasks: In this task, the subject's

performance was adequate in all the sub-tasks. H's score
was 32 out of atotal of 40. Most of his errors were seen
I n the sub-sections on PNG markers, and tense nmarkers.
These are the sane grammati cal features which were inade-

quately used in his spontaneous speech sanpl e.

D scour se anal ysi s:

/vadai kudithikittu irukanga. O u kakka anda vadai vandu

Is selling vada.... One crow that vada then

vandu. VMittiku adiyil patti ukkamdu. Kakka nele irukudu
then old lady sitting under house. Cowis on top.

Vadaiai eduthu odi poi. Patti ko:l eduthindu. Mele kakka
Took vada... ran off. dd lady stick taking. On top crow
I rukudu. Nari nari kakkava parkudu. Nari ah... kakka
Is there. Fox .... Fox sawthe crow Fox....ah....crow
vadai nari vadai kondu.

vada fox vada took/
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Di scourse anal ysis was onceagain doBe in terns of
| ength, content and cohesion. Content-w se, the subject
was able to narrate all the major happeni ngs and thus
narrate the entire theme. Mean length of sentences were
| onger than aphasic:1. This subject was found to have
nmore proper topic introduction. Sentences were started
adequately usi ng appropriate determ ners and pronouns, but
tended to be often inconplete. There was a tendency to
nom nal i se many of the verbs, or produce themin the root
formor even omt them Both intra-sentential and inter-
sentential cohesion was |acking due to | ack of connectives and
ot her function words. However intra sentential interna

cohesion seens to be relatively well preserved than the

ot her.
Subiect-3: Subject 'M is a right handed illiterate fenal e
patient. She had first attack of stroke two years ago

foll owm ng which she devel oped right sided hem plegia with
aphasi a. Neurol ogi cal exam nation had been done. She was
classified as an notor aphasic and she had been referred for
bot h speech and physi ot herapy. However she had not undergone
any speech therapy. At the tinme of evaluation, the case was
non-anbul atory and nost of the testing was carried near the

bedsi de. Her spontaneous speech was also limted.
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Western aphasia battery (WAB) administered prior to
testing yielded the follow ng scores:
| . Spont aneous speech
I nformation content = 2
Fl uency =1 L>
['l. Auditory verbal conprehension = 6.0
a) Yes/No questions = 36/60
b) Auditory word recognition = 44/60
c) Sequential commands = 40/ 80
[11. Repetition = 0.8
V. Object nam ng = 24/60

Word fluency = 3/20
3.1

Sentence conpletion = 4/10
Responsi ve speech =2/10

As she falls under the category of Broca's aphasia, she was

given the full test.

Both quantitative and qualitative analysis of the
spont aneous speech was done. Results of quantitative
analysis are given in the table:A Qualitative analysis
of spontaneous speech was done with reference to a core
of syntactic structures such as tenses, inperatives,
post-positions, modals, idifferent types of verbs, relative
and participal constructions. Spontaneous speech was severely
retricted and consisted predom nantly of content words,

whi ch averaged 78. 36%of total proportion of content and
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function word usage. Among content words, nouns were
predomnating - which included nanmes of famly nenbers,
nanmes of common obj ects, followed by sinple verbs |ike
/val (cone); /po/ (go); /sollul/ (tell). Case narkers were
totally absent in the speech sanpl e anal ysed. (These

are usual ly seen as bound grammati cal norphenes attached
to nouns). Nouns were seen to occur in isolation. The
PNG narkers and tense markers when used, were used
correctly. The PNG nmarkers were used correctly when

narrating her own activities and in story narration tasks.

Exanpl e: She tal ked about her activities as
/so:llamatten/ /will not say(l)/
and descri bed crow as
/ kakka par kudu/ /Crowis seeing/
(Par kudu- neut er gender mnar ker).
Anong the fewverb forns that the case used, adequate use
of past and future tense nmarkers were seen; though the
overal | usage of PNG and tense nmarkers was very |imted.
Exanple: /'sollamtte:n/ (I wll not say/,
/ kkkka poyi dut hu/ (crow went of f)
(ccasional present tense nmarkers too were used |ike
/ve:nda: m ennaku ve: ndamm (Don't want, | do not want/

Qher forns like"/intransitives, transitives, causatives.
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conjunctions were lacking in her speech. Sentences were
restricted to sinple types of the'S-OV type and

Exanpl e: / kakka maramut karndu/ (Qowtree sits).

Conpl ex constructions |ike the conditional clauses, con-
cessional clauses were lacking. Smlarly usage of questions

or exclamatory phrases could not be seen.

A remarkabl e feature of this patient's |anguage
sanple is that, the present account of the syntactic struc-
tures seen in the patient's spontaneous speech woul d, by
itself present atotally msleading picture of the patient's
spont aneous speech. This is because, the patient all
t hrough the interview communicated with a core of twenty
fiveto thirty words. Al the grammatical features |isted

were used within this limted vocabul ary.

In the grammaticality judgenent tasks, the patient
scored 28 out of 100. Various sub-scores on the different
subitens are given in Table-B. It was difficult to score
the itens,for the subject.rarely used any discrimnation
in judging the correct fromthe incorrect itens. Al the
responses were random guesses of right and wong. Hence
t he scores obtained too depended on such random corr ect

Fesponses.



I n picture pointing tasks, the subject scored a nmaxi num
of 15 out of a total score of 40. The subject scored correctly
on sub-itens which included, conjunctions; transitives/intran-
sities, sentence types and conditional clauses. However their
responses for other sub-itens which covered tenses, case-
markers, PNG narkers were wong. This is in contrast to the
pattern seen in spontaneous speech which shows retention of

few of these syntactic features.

D scourse anal ysis: Sanple for discourse anal ysis was drawn by

using story narration activity like the 'fox and the crow .
The fol |l owing sanpl e was gi ven by her in response to the

pi ctures shown:

| kakka aachi maram vadai... parkudu... theriyale... kakka
crow old lady tree. vada, seeing... dont know....crow
pochu ... NMNayi...vadai vizhindu.... Nayi....thookl.

went....Dog....vada...fell. Dog took...

poyi dut hu.

went /.

Severity of the |anguage disorder is reflected in her dis-
course which is deviant in all respects-length, content and
cohesion. Content wi se, the subject succeded i n comrmunicating
t he essence of the story though there were no |inguistic

indicators as to the topic, events, participants and setting
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of the picture. Discourse sanple consisted predom nantly
of all major nouns and verbs through which the subject
conveyed the nessage. Syntactic structures were |acking
and hence there was |ack of both intrasentential and

intersentential internal cohesion due to | ack of connecti ves.

Subj ect-4: Subject 'I" is an fifty-five year old illiterate
femal e.  On Novenber 15, 1989 she became unconscious while

at home for which she was hospitalised. On recoveringback

her consci ousness, the subject was not able to speak and

had al so devel oped right-side hem plegia. Neurol ogical

exam nation was done and the diagnosis was Broca's aphasia
with right hem plegia. The subject was a known hypertensive
patient. When the interviewer first evaluated the case it
was one nonth post onset of stroke. Subject had a good
amount of spontaneous speech, but there was marked dysarthria

and hence was unintelligible.

WAB was administered to the subject and scores were as
foll ows:
| . Spont aneous speech:

a. Information content = 4.0 :
: 4.0

b. Fl uency = 4.0 :
1. Auditory verbal conprehension = 7.25
a) Yes/No questions = 45/60
b) Auditory word recognition=60/60 : 7.25

c) Sequential conmmands = 40/ 60
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I11. Repetition: 38/10 = 3.8

| V. Nam ng
1) Qpbject namng = 27/60
i) Wrd fluency = 5/10

; 40
1ii) Sentence conpletion;4/10 : 10=4.0

I v) Responsive speech = 4/10
As she could be classified as Broca' s aphasic on the Wstern
Aphasi a Battery, the subject was included for the present

study and results were as fol | ows:

Subject 'I's spontaneous speech sanpl e was subjected
to both quantitative and qualitative analysis. Qualitative
anal ysi s of the spontaneous speech was done in terns of the
syntactic structures present in the spontaneous speech
sanple. Subject 'I' was found to have greater usage of
function words, both free and bound grammatical nor phenes
In contrast to subject-3. Free function words included
determners like /adu/(that); /idu/ (this); /ange/ (there);
post positions like /nmele/ (on top); and also adverbs |ike
/ konchani (little).

An anal ysis of the spontaneous speech was done to
determ ne the syntactic structures used. Wthin the
sanpl e obtai ned, there were several instances of the past
and present tense, but none of the future. Exanpl es of past

present tense include:
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/ ka: pi kudi chene/ (Drank coffee);
[ appadi tha: n i rukken/ (I amlike that).
However, the tense narkers were not used correctly in all
I nstances. At tines, there was om ssion of the past-tense
mar ker producing only the root formof the verb. For
I nstance, she said /idli sappidu/ for/idli sapite:n/
/lidli eat/ for /ate idli/.

At other tinmes, she even used illegal phonol ogi cal strings
I nstead of the correct bound norphenes. Eg.
She said /Methai nel e thoxngi nanmi (S eep over sofa),
/ nani (wrong/ nonexi stent mnar ker)
She shoul d have said

/ methai nel e tho: ngi nen/ (slept over the bed/
Lack of future tense narker does not mean that the patient
was not aware of this. Rather, it may be an artifact of the
sanple, in that nost of her spontaneous speech was about
what had happened to her (her illness) and the current
probl ens facing her. Case nmarkers when present were appro-

priate, though the patient did not use themvery often.

The patient however, was found to favour a few basic
syntactic structures to the exclusion of others |ike the
condi tional clauses, transitives/intransitives, and predi cates.

There were no adverbi al constructions,
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rel ati ve clauses and participal constructions. Patient's
sentences usual |y consisted of short phrases of two to
three words. The noun phrases usual |y consisted of deter-
mners like /oru/ (one), /adu/ (that), and /idu/ (this).
At tinmes common nouns and proper nouns were used. Sone
exanpl es of her sentences are:

[ vazhai pazhamt hi nde: n/ (ate banana)

At tines personal pronouns too were used,

/ enga vittukarar peyar kumaragugu/

ny husband's nanme i s kumaragur u.

In the verb phrase, often the verbs were produced i n root
form At times a wong verb was uttered.

Eg: /appaditha:n pottine:n/ (like that ..)

PNG nmar ker s when present were appropriate. However, only
the first person nmarker and the neuter gender marker were

present in the spontaneous speech sanpl e.

In the grammaticality judgenent task, the subject
scored an overall score of 33 out of total possible score
of 100. Performance on all the sub-itens of the task
was equal |y poor. The subject was unabl e to understand
the nature of the task and |i ke aphasic-3, nost of the
answers were only random guesses. However the subject
tended to point/respond by indicating responses to be
nore often right than wong. Al itens were equally diffi-

cult in the sub-test.
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In the picture pointing task, the performance of this
subject was simlar to that of subject-3. She scored a
total of 18 out of 40. Her performance was good on those
sub-itens whi ch invol ved conditional clauses, transitives/
intransitives, conjunctions as conpared to case narkers,

plurals and tenses.

D scour se anal ysi s:

/ ki zhe parkudu. Patti kannai mudi ndu ut kar ndi ki nu.
/1 ooking down. Patti eye closing and sitting,
vadai kat hundu irukkanga. Kurai utkarandu. kakka
vadai watching and sitting matched house sitting, crow
ut kar ndu par kudu. Konbu vacchundu par kudu vayi | vadai .
Is sitting seeing. Keeping stick and seeing vada i n nout h.
Kakka vadai vachukudu konbal a otturudu. Vadai thooki ndu
crowis keeping vadai. Driving with stock. Took vada
poi . ... kakka vadai thingidu. Kakka...ah parkudu. Nari odudu
and went. Croweats vadai crow ...sees. Fox running
parthiya ....Nari vayai ah appadi parkudu. Kakka vai vada
did you see. Fox sees vadai |ike that crow nouth nada
vi zhi ndudu. Patti kaval vadai po: gum

fell. dd lady watching vadai went/.

Quantitative anal ysis of the spontaneous narration tasks

were done and this is shown in the table-A Qalitative analy
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was al so done in terns of adequacy of |ength, content and
cohesion. Length of the sentences were relatively |onger
than that of aphasic 3. It was found that the subject
could convey all the relevant elenents in the picture
though there is no topic introduction or transition, from

one topic to another. Intrasentential internal cohesion
was nai ntained to sone extent due to the adequate usage

of case nmarkers, tense markers and PNG narkers. However,

intersentential internal cohesion was | acking.

D scussi on:

Resul ts obtai ned by the aphasics and the normals in

the different tasks studied have been dealt with separately.

Production tasks: Spontaneous speech sanple and the story

narration tasks of the normals and aphasics were anal ysed

both quantitatively and qualitatively. Quantitative analysis
of the normals speech sanple (literates and illiterates)
showed that they had longer MLU s. Their speech showed cl ose
density score averagi ng 36. 7%and 48%i n spont aneous speech
and story narration tasks respectively; and open class density
score averaged 62. 5%and 51. 75% respectively. Qualitative
anal ysis of their speech showed that both the normal contro
groups used wi de variety of syntactic structures. Al so, per-
formance of both literate and illiterate aphasics on this task

was simlar.
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In contrast with the normals, aphasic groups were found
to have shorter nean |length of utterance and hi gher open class
density scores, (reflecting greater usage of content words
than function words) as conpared to normals. Qualitative
anal ysis of the speech showed ' dysprosody', and 'tel egraphic'
speech style. This is in accordance with the earlier reports
inliterature of the kind of production deficits, seen in
agrammati cs. (Goodgl ass, 1969). DeVilliers (1974), based on
hi s study of the spontaneous speech of eight nonfluent aphasias

has al so reported simlar findings.

One of the major proponent of the view that |anguage
structure plays an inportant role in the kind of agrammatic
deficits seen was G odzinsky (1984). Based on his study of
a Hebrew speaking aphasic, he arrived at the conclusion that
i nflectional |anguages (having both bound and free norphenes),
may show a pattern of agrammatismwhich is different fromun-
inflected [ anguages |ike English. According to him the

pattern of agrammati smseen in these | anguages are : -

a) Omssion of free standing gramatical norphenes |ike pre-
positions, determners, auxiliaries, etc.

b) Whenever the well fornmedness of the lexical itemdoes not
depend on its being inflected (it has a Ginflected, narked

form, then the one chosen tends to beanunnarked one.
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c) In every other case, where |lexical itens depend norpho-
| ogi cal |y and phonol ogically on the inflection any form
may be selected fromthe set of possible inflectiona

configurations, regardl ess of syntactic constraints.

Simlar patterns as reported by G odzi nsky (1984) coul d
be seen in the speech sanple of all the four agrammatic
aphasi cs studi ed here. Stereotyped usage of one or two inflec-
tional norphenes, rather than om ssion of bound nor phenes
was seen. Sane set of inflectional/norphemes were used to
represent different teases and PNG forns. This is sonewhat
simlar to the "default' procedure reported by G odzi nsky
(1984) - mssel ection/random substitution, of bound norphenes

t han om ssi on.

A closer |ook at the quantitative scores obtained by
aphasic 2 in spontaneous speech and story narration, may
appear to be msleading. Man |length of utterance is |onger
than aphasic 1 and their closed and open cl ass density scores
approach near normal values in story-narration tasks. How
ever qualitative analysis of the aphasic' s speech reveal ed
t hat random substitution of inflectional norphenes were seen
rather than omssion. The slightly anbi guous results seen
In this subject can be expl ai ned by G odzi nsky' s hypot hesi s.
English, being a word order |anguage, the kind of deficit

seen is nainly omssion. However, Taml| is an inflected
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| anguage. Hence instead of om ssions, substitutions are
seen. This could have been the reason for the higher
values in quantitative analysis. Thus, this fact again
supports G odzinsky's (1984) hypothesis and confirns the
fact that |anguage structure determ nes the kind of agra-

mmatic deficit seen

Agrammati smhas often been defined as the retention
of content words (nouns, verbs and adjectives) with |oss
of function words (free and bound). However, some authors
have reported that in addition to their difficulty in
produci ng verb norphol ogy (bound and free), they have diffi-
culties in producing main (root) verbs, including have/be
verbs. Two types of verb production difficulties have been

report ed:

a) Omssion of verb

b) Nom nal i sation of verbs

Thi s has been reported by M celi, Mazzuchi, Menn and Goodgl ass
(1983). The present study supports the above reported find-
ing. Apart fromdifficulty in using function words, the four
agramatic aphasics were found to have difficulty in using
content words especially verbs. At tines, omssion of the
entire verb was seen. Simlar findings have al so been reported
by Bhat nagar and Wi taker (1984).
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Gammatlcality judgenment tasks: This task requires the

subj ect to respond whether the sentences presented are gramma-

tically acceptable or not. Earlier studies, |ike that done

by Li nebarger, Schwartz and Saffran (1983), have shown t hat

t he aphasi c subjects are capabl e of performng such syntactic

j udgenent despite the fact that they are agrammatic in com

prehensi on. However, two interesting findings emerged from

t he present study:

(1)

(i)

(iii)

There was a di screpancy i n the performance pattern between
literate and illiterate normals, thenselves. Illiterates
were found to performless effectively than literates,
even when sentences were presented in spoken form This
may be because the nature of the task calls for ability
of hi gher cognitive functioning (netalinguistics), and
this difference in performance only suggests that this
area of literacy and brain functioning needs to be probed

into further.

Both [iterate and illiterate aphasics, were found to
performpoorly on this task. This is in contrast to that

reported in literature.

Illiterate subjects (normals and aphasics) were found

to be influenced nore by the "semantics" of the sentence

than the "syntax".
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Picture pointing task; In this task, both the nornmal groups

(literates and illiterates) perfornmed well. However, illi-
terate group did not achieve 100%score. The perfornmance of
t he aphasic group showed that |iterate aphasics perforned
better than illiterate aphasics. Thus the perfornmance of the
illiterate aphasics was poor across all tasks and the nature

of the task did not affect their performance.

Anong the literate aphasics, a consistent pattern was
seen especially in aphasic 1, in that,this subject was found
to performpoorly on subsections of 'case nmarker' 'PNG narker'
and 'tense', in both granmaticality judgenent task and picture
poi nting tasks. FErrors on these sane categories was seen in
producti on tasks al so. These findings may be expl ained if
we assune that one way the grammatical structures are arranged
inthe nental lexicon is in terns of separate classes |ike
nouns, verbs and adjectives, grammatical categories (M cel
and Caranmazza et al. 1984). Hence damage to specific sub-
conponents of thelexiconlike 'case markm' 'tenses' and 'PNG
markers' may be a possible explanation for this peculiar

finding seen.

Thus the follow ng findings have energed fromthis study;
(1) The effect of influence of |anguage structure on the

kind of agrammatic deficits seen was noted in this study.
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The nature of the task did not seemto influence test

results, and uniformpattern of performance across

t asks were seen

Literacy seens to be an inportant factor, which needs

to be probed into further in the future studies.
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SUMVARY AND CONCLUSI ON

Most of the studies on agrammati smhave been done in
Western | anguages |i ke English. Hence, the pattern of
deficits seen in Wstern | anguage may not be applicable to
ot her | ndian | anguages, especially synthetic ones, where
i nflections, unli ke word order play a predom nant rol e.

The fact that there can be | anguage specific nanifesta-
tions of agrammati smwas shown by G odzi nsky (1984) in

his study of a Hebrew speaki ng aphasi c patient.

Four Broca's aphasics (2 literates, 2 illiterates)
were chosen for the study. Perfornmances of the Broca's
aphasi cs were conpared wi th appropriate controls. Al
subj ects were given the foll ow ng tasks:

a) Spont aneous speech and (b) story narration tasks

c) Gammaticality judgenent task (d) Picture pointing task.

Results of all the subjects were anal ysed both quanti -
tatively and qualitatively. Quantitative analysis of the
expression tasks included cal culating nmean | ength of utte-
rance (M.V), content word/function word ratio; closed-class
density score and open-class density score. |In the grammati -
cality judgenent task, scores obtained on each subsection was

added to get a conposite score. Further, an index called as



o1

"Qammatical sensitivity Index" was calculated. Smlarly,

in the picture pointing tasks,the scores obtained was

added to get a conposite score.

Concl usi on:

1.

The foll owi ng concl usions were arrived at:
| n t he producti on/ spont aneous speech of agrammati cs,
sane kind of agranmmtic errors were seen as reported
inliterature i.e. short nmean | ength of utterance,
dysprosody, abundance of content words with reduced
cl osed cl ass density score.
Thi s study supports G odzi nsky' s hypot hesi s, which says
that the kind of agrammatic deficit seen will depend
on the |l anguage structure. In this study, m s-sel ec-
tions rather omssions of function words was seen in
all four aphasics.
In the granmatical ity judgenent task, aphasics were
found to performpoorly which is in contrast to that
reported in literature. Further, illiterate contro
group was al so found to performpoorly when conpared
toliterate controls. |In picture pointing tasks,
literate aphasics perforned conparitively better than
illiterate aphasics. |Illiterate nornals perforned

slightly poorly on this task al so.
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Limtation:

1. The study was carried out only on four aphasics. Hence,
a larger group needs to be studied before further gene-
ralisations can be nmade.

2. Performance of different groups of aphasics (Broca' s
and Wer ni cke's) can be studied, so that nore |ight can
be thrown on the concept of agrammati sni paragramrati sm

3. Also, different tasks can be used so that a even nore

detail ed anal ysis of syntactic abilities can be done.
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