4 ~

N . \' - ﬁ
“context of unlmpalred comprehen51on There 1s good reason:

BN

‘for th;s;-the victims are;usually‘far'more'adept at.inforﬁal

‘conversation than pdsterior aphasics. Anterior aphasics‘

f’comprehen51on is Felatlvely unlmpalred and for many v1ct1ms

1t ‘is only Wi th QUITG f1nely tuned measures, such as the
*Eoken Test that they demonstrate any comprehen51on‘def1c1t

at all , And' as above; the TT is very reveallng Even .
; [y - 1
'gthough Broca v1ct1ms show comparatlvely fewer dlfflCUltleS

\ N

in understandlng daqu conversatlon, or pq sing routlne

Jappralsals, whlle Wernlcke victims éo poorly at both, the

.

" Token- Test cannot\ﬁascrlmlnate between the t%o dy/functlons v

14

(Orgrass and Poeck’ [1966), Poeck et al. [1972]). The twg
ﬁaphasiasYinvolhevqoantitatively similar'oerteptpal deficits

p , hat At it
on spec1allzed§Ianguage tests:

- <

Clearly,_then, the dlsorde{s are dlfferent

Sy

o > ' ‘
’qua&itatively Wernlcke patlenﬁs most-probably score poorly

on the Token Test for the same reasons they do poorly

oF o
unders¢and1ng a questlon l1ke "What . klnd of work d1d you do
" before yod\became 1117"Q On the other hand, Broca patlents'
have little trouble with such questlons, so the1r |
performance on the 7T must reflect é;other type of
_1mpa1nment. A good deal of qu1te recent work investigates )
the?proposition that the nature'OE.this'qualitative

difference centres on function words.

(U

In contrast to the temporal and stress experimental . -

work, there is a common'theoretical thread -running through

- the function word studies — initially proposed by Goodglass
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’pragmatic strategies which analyze only

. - | . L, » o

(1968), but associated mbStlclosely with.Edgar:ZuriK am@i\ff\\

S - P
a lesser,extent Alfonso‘taramazza. Zurif, CaramaZza, and

Myerson (1972)_c1a1m to have uncovered a dlfferentlal

-

treatment‘of.functors and content, words by Broca s aphasics

in nonproduction tasks. Since the primcipal symptom’of

Broca's syndrome is agrammatism — the omission of functors
! . . (] ’

and inflectronaf morphemes'in speech - this finding:lends“
support to a competence analy51s of the’ dlsorder
Spec1f1cally, -1f Broca v1ct1ms ‘treat functors analogously 1n
productlon and perceptlon that argues for\a 'higher order

dlsruptlon. some level underlylng ‘the performance of
Y .
production and the performance}gj comprehen51on looks/to be

implicated. C . ’ L

//

In the wake of zZurif et al. (1972), a number of papers

from the same principals (Caramazza and zurif [197%], Zurif

ot al. [1976], éaramazia et al. [1978],»Zurif and Blumstein ,

[1978] Berndt and:Caramazza [1980], zurif<[1980], zurif
[1982b] and Berndt et al. [1983]) have advanceo the same
general thesis: "syntactic processing is dlsrupted in
Broca's aphasia" (Zurif and Caramazza [1976 v290] . The
result of:this syntactic deficit,'hampered/éccess to

iuﬁgt{on words, is that comprehension proceeds by way of

the content words of

a sentence:
aﬂ
ring what

Broca's apha51cs understan
sentence primarily by infe
makes factual sense from ¢ sampling

of the major lexical itemS\~— its
_nouns and verbs — independeft of
syntactlc structure (Zur1f ['980 3071).

A

¢

S

- ; " - — -
- \ o . ) . . . / ' .
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However} while all the work’reviewed below'addresses
this syntactlc hypothesis, and most: takes Zurif's research
as a starting point, not all of it endorses the proposal

and the majorlty of results confllct with- 1t
f \ .

~ * .
. . p rd

~ Goodglass et al. (1970)
{

They first suggestidn that Broca patients' comprehension
. . ~ -

. , . ,
problems mightimirror their production difficulties appears

in Goodglass (1968)', who gives this hypothetical dysfunction

the veryri§; label of. conceptual Jrammat ism. Two years

later, along w1th Gleason and Hyde, he reports or.. an attempt
to test his proposal by runnlng -two functlon word

N
experlments w1th a large apha51c SUbjeCt pool (52: 7

_.-

, s -
: conductlon, 10 Wernlcke s, 10‘global, 14 Broca s, and 18

anomic); the hypothesis was not supported. Both.tasks

involved‘prepositions, and both were very straightforward.

~

‘In the Prep051t16nal Preference test the sub]ects were

[

51mply asked to select the grammatlcal sentence match;ng a

‘picture (e.g. of a man/ﬂean1ng agalnst a lamp post) fromé-

¢

3

. 13 a, He is waiting at the corner.
~b. He is waiting te the corner.. (603)

The second test, .of Directional Prepositions, required the’

subjects to COrrectly-seleCt from an array of three the B

v
plcture correspondlng to a sentence read out loud to them.

All plctures (18) invloved " Qne or .two girls placed in
proximity to one orvtwo;Cars".(589),-andfthe-sentences were

of ‘the form given'in 14.

¥
o
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\

'paragraph is in erro%

14. -Show me the girl behind the car.

P .
| claims Broca s syndrome

Conceptual agrammatlsm whig!
entails a pecullar functlon word def1c1t predlcts both
taske to be problematic for Broca victims. As Table 2. 5

1nd1cates, the results do not support this p051tlon

, . ‘'Table 2.5 |
RESULTS OF GOODGLASS ET AL. (1970)
A

Directjonal Preps. . Prep. Preferenoe
Perfect Scores B 24 | . 10 ‘\\Q
g \
Subjett»Scores~ , X X" X, X’
Anomic 22,3 27.2 . 10.2 9.8
“Broca , 20.82 21.5 : 9.39 9.1
Conduction - 20.0 18.7 : 10.7 10.2
Global . . 13.7. - - 5.35
Wernicke 17.47 19.8 . 6.4 7.9

Where % is the observed mean; X' s covariance adjusted
mean. (Taken from pp. 600-4,)

-

. y
Thé-figures of Table 2.5 were subjected to statistical
significance tests; howe‘er, the reporting of these tests is

confused. - In particular, the discussion of the directional

3

(or, more accurately; spatial) comprehension subtest does-

-

Directional Prep051tlons are, the
least discriminating of the four '
~ tests [as revealed by analysis of
covariance], with a probability of
0.09 that the differences among the
. means awe due to chance. Here, the
’ ?/' ‘ conductlon\apha51cs score worst but -
-~ only by a margln of 2 8 out of a

v

_not allgn with the tabled data. Either 2.5 or the following
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‘possible 24 from the highest scoring

- group — the Broca's aphasics (601).
Table 2.5 has theoanoﬁic;patients asnthe "highest scoring
group",rnot the Broca's The conduction patlents are 1ndeed
the worst, but separg&ed from the hlghest group by 8 5
(though from the Broca mean by the repotted 2.8). Since the
spatial comprehension scores have a ceiling of 2@, the
tabled Galde of x*. for the anomicsbis clearly inaccurate,
and probably responsible for most of the~confosion,.but no
simple e:rOr'is in evidence-(e.gi,'a.figure of 22.7 wopld
still falsify the statement that the Btoca group performed
best; a fidure of 17.2 wouldtfalsify the statement that the
conduction group fared wotstﬁ. In'anybeyent, this
' statisticai haggling is.wellcbeside the point, as Bartlett's
teSt reveals homogeneity of variance‘not to be supported;'
either for the Directional Prepositionlor Prepositional
Preference data. That i§, ANCOVA is not a legltlmate
technique for the experlmental results. The 51gn1fi9ance

/
findings, :?atever they mlght be, are valueless. t

*

However, a rough and readyreyeballlng of Table'Z.S

s

suggests that nothing spec1al is go1ng on within the Broca

subject pool w1th respect to either grammatlcallt >

L. .
]udgepents or spatial comprehens;on as a tunctlo of the

\
'tested'prepositions. Further, Goodglass et al. (1970-600y
supply standard dev1at10ns for the observed ‘means,- and in
both cases the Broca SDs are relat1vely low (for d1rect1bnal
lcomprehens1on'it is the‘lowest, 2.49; for grammaticality

‘judgement 1t is 2.09, less than thelmgdian in a range of



85

0.49 -6 .49). So the Broca ;ésults are not skewed:

Eyeballing is sufficient here, and the prepositional
experimen;s do not support conceptual agrammatism. )
Subsequent authors, arqguing for a functor deficit in Broca's

aphasia, have commented. on Goodglass et al. (1970). and ,

-, > - . . ¢
discounted the directional test by way of a "subtle?®

constraint on the patient's perforﬁQACé" (Berndt and
Caramazza [1980:239]); naﬁ%l&,lthat one Jf the NPs (the
~girl(s)) was animate, while thé other (the car(s)) was not,
thch is said to havevinterfeged by somehow ching prégmatic
st;ategies. This objection may be jUStified,.thoﬁgh the'igg("/
reasoning is not t;ansparent, but if so it only mitigates

L4

one of the findings, and no similar dismissal has been
advanced for the grammatigality judgement subtest, which '
also indicates there is no peculiar functor deficit specific

to Broca's syndrome. -

zurif et al. (1972) | o »

The first élear'ihdftéfYBH”that Broca victim§_may havé_‘
a peculiar compréhensibn diSorder’involVing functbfsvcomes
ffom Zurif, Caramazza,.ana’Mye;sén (1972;: see élso‘Cara : za:
‘;andlzurif [1976]). They éimply‘asked-theif,shail subject
v bbél (3 Broca patients) to choose ﬁzifs(of words' from -
triadic arrays, matching thémvS§lely on the’critérion"goes
:best.tbgetherf. A simp}e sentence including all threé W6fd$
" was kept in view while the subjects chosé; The sentences -
were of the following sorﬁf. -

15. The’dogbchases a cat.
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16. . The giri‘was taller. (409)
They also had a neuxologlcally intact control group perform
,the same task, .and the data were subjected to a hlerarchlcal
- clgsterlﬁg aeely51s - The clusters highlight -two distinct
tendencies. - The conQrol group tended to con301n\words
eccordlng to phrasal constltuency puttlng words like the
thh ddg and a w1th cat thelr‘cluster charts=look muchrllke
‘cqnventlonal phrase markers. -But the Brocaipatients
:appeéred>to-grqup words accordiﬁé to a function / content
:distinctroﬁripairing‘théAWiEhfa ana‘dog with cat.

The statistical methedelogy is sound enough — a graph
is derived gor eeeﬁ sentenee that expresses the frequency
wirh_which‘eee word is grouped with another — but as Kellar
.(1973;2) poinﬁs QQt,"the experimental methodology is wanting
in‘severai-respects;  In‘particﬁlér,.the.prQlation size.and
tﬁe laCk or'ahofher aphasic subrype casts,some.doubt on‘the
paper's claim of "isolating the syntactic impairment" (415)
of Broca's syndrome; Further, the results ‘were not wholly
unrfdrm. In the sentence given here as 17, the strongest
‘tendenéy amoeg‘the Broca patients was to group my with shoes
(forming a conventional NP), nekt to ﬁatch.wheﬁe with either.
of tﬁose Qords, and the weakest trend was to assoc1ate the
verb with any of the other 1tems. |

\;\\<‘17. Where are my shoes7
in‘short, a 51mp1e.eontent /ufunction strategy does not

'account for all the data.'' Nevertheless, Zurif .et

''Cf. also Kolk and Van Gruneven_(1984), reviewed below.



ﬁ? 87
. " p?

, .M\\al. (1972) has ﬁeén qﬁite infihential, and. has "motivated.a

K . \3umber of bet u;gontrolled investigations into the same

qguestions.

(1974a)

Zurif, Caramézza[tand Myerson (1975) has also motivated
a number Sf‘experiments withouﬁ‘bétter coﬁtrols, one of .
which is Smith (1974a), éhe reports findings tﬁat support

»

the functor deficit hypbthesis, but that involve tbq.many
loo;e variables to allow fbr'adeduate evaldation. | ‘ vy

She ran two experiments with five aphasic subjects.
Ohe involved the manipulatibn upon request,of household
items randomly arrayed before the subject. She supplies
four, e#amples of these reqguests, given hefe as 18 - 21.

- 18. Put ﬁhe coin in the bowl.
“ 19. Point only to the key.
20. Touch the cup after the ribbon.

21, "Put the pencil in front of the ring. (578—%)
The'subjetts were scored iﬁdependeﬁtly fOr'cohprehension of
- nominals'and prepositions. ,The~§econd experiment called for .

the reorganizatibn of a fandoh array of indﬁvidual words

printed on.cardsyinto target prepositional'seﬁtences. Each
~rearrangement trial was performed in view.bf real world
~objects placed in the spatial relation corresponding to the

target senfénce (e.g.t a cup on top of a book would be the
"illustration for a rahdomized presentation of the words the,

cup, Is, on, the, and book).

Two of the subjects found béth tasks particularly

difficult, and both had the classié”symptom profile of Broca

-
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H

patients (thé others appear to have Jeen Wernicke patients,
one with pronounced anomia; see p.378). On the first task
théy had relatively.little trouble recognizing and
4processing the named items (i.e., they were good withlthe
nouns), but "were significantly impaired in the :
understanding of relational words [prepositions]" (379;
a=0.01); they usually selected the correct articles froh\the
array, .but less reliably performed the requested
manipulations, None of the other subjegts distinguished the
gouns and prepositions in any statistically meaningful way
(though the ahqmic patient was somewhat better with
relations than items). On the second task/ the two Broca
subjects, along with the anomic patient, "produced what at
first seemed like gibberish" (381). However, upon closer
analysis,’the sequencgs proved "highly systematic" (381).
Further, Smith notes, this systematicity was guided by
English word order sgrategies.. She offers no examples of
this tendency, except to séy that one of the subjects with a
Broca profile “alyays-ended hisvstAtements with a noun"
(382), but-the problems ‘appear to have been mere with
functor-content wqrd configurations than subject, verb, and
object plaqement;"'Thé other two patients performed the task
with much less difficulty.

Despi£é the small number of partiéipants? and the
smaller number of Broca patients, in conceért with iurif et
al.'s (1972) rééults Smith's work seems to add robustness to

the functor deficit hypothesis. Unfortunately, there were
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Foo many other factors at play. First, there is the issue
of pragmatic interfergnce (raised aboyg with respect to the
¢ Token Test, and Baum et al.): putting a coin in a bowl is a

fairly predictable manipulation, even if only the‘words coin
and bow!] are uhderstood.- Second, there is a problem with |
meaningleég prepositions. In‘the case of 19, to ié
’completely redundant - it could, for insgahce, as easily
have been at - and the appropriate action is sufficiently -
cued by the lineér order of point and key alone. Third,

‘ .
some of the stimuli apparently contained no prepositions at

)

all (aftér in 20 is an adverbial subordinator, since its
'object' is the elided gerunaiQe touching the ribbon, not a
NP) . rFogrth, some of the stimulus requests involved
compound prepositions (such as 21'5 in front of), which
provides for sonic interference. In front of carries‘
.sentential stress, and i% substantially longér than the
prepositions of 18 and’19, in and to. As the studies
reviewed in previous sections demonstrate, boﬁh streés and -~
durat}on affect comprehension. ‘ }

There is one feature of'this interference which might
suggest support of the Zurif hypothesis, however. Most of
the factors just outlined should act tc~improve
prepositional performance, not retard it, yet Broca subjects
still did Qorse with functors than.substantives. An
argumen£ might be advénted that a function word deficit

would have to be very severe in order not to benefit from

‘pragmatic,.redundant, stress, and temporal aids. Further,

]
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q
the second task }s not greatly compromised by these lapses

in control. But most probably these we€re not Lhe’only
problems of experimental design; when qnly four s(ihulus
examples are given, and each of them indicates a distinct
flaw 1n the design, it is difficult to have confidence that
the stimuli not supplied are bettef‘controlled. In any
event, when independeﬁt variables are allowed to roam free
in an experzment, simple linear results (Such as’ improved
performange) cannot necessarily be expected. If there is

support anywhere here for a functor deficit in Broca's

aphasia, its scope is severely limited.

Heilman and Scholes (1976)

Explicitly taking their lead from Zurif et al.'s (1972)
suggestion of a "linguistic incompetence” "entailed by
Broca's syndrome, and "dependent on syntax rather than major
lexical items" (259), .Heilman and Schoiés (1976; also
reported in Scholes [1978]) devised an elegant little
cdmprehénsioh test which places an uncharacterist{éally
heavy information load on the. They also expanded the
subjectibool to include 26 aphasics, of‘three equally
disﬁributed subtypes (Broca's,'&ernicke's,'and,conduction),
and a control grohp of neurologically damaged nonaphésics;
thereby sidestepping a principal flaw of the earlier paper.
The task was a simple piCture-matchiné paradigm: the
subjeéts were read a sentencé and were required to-pair it
with a line drawing which depicted the described action,

Sentences were of the type illustrated by 22.
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22 a. The man showed her baby the pictures.
b. The man showed her the baby pictures.
That 1s, the meaning distinction rested solely on‘Placement
of the in the verb phrase (presupably intonation was
controlled for). The line drawings were presented in groups
of four, depicting, for example:
| man showing a baby sohe pictures;
man showing a woman some baby pictures.

man showing horse shoes to some boys,
man showing a horse some boy's shoes,

23

Q0o
> > >

So each trial had four potential responses, one correct and
three erronéous, and there was a qualitative difference
among the wrong choices. 1If, for instance, a subject
matched ;Za with 23b, the error.would implicate the definite
functor. This choice could be accounted for by the
perception of 22a as 22b, or perhaps as the ambiguous 22c.
22 ¢. The man showed her baby picéures.
On the other hand, matching 22a with 23c or 23d suggests a
.fundamentally different mistake, implicating at the Qery
‘least the ;eﬁantics of woman; baby, picture, horse, boys,
and shoes. Heilman and Scholes (1976) scored errors of the
firs; type as syntactic, and errors of the second type as |
lexical, and yhile-the labels are not as self-evidéntly
-aépropriate as they might hope, the diffefentiatioh ls
patently valid. - | “
~ The Werniéke'patients made significantly more errors of

both types (p<0.01) than each of the other groups. In fact,

their performance on the task was more or less random ("not

significantly different than chance"” [262]), éupporting the
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contention that the difficulties they show with bedside
quéétio;s and requests carries over to more specific types
of infestigation. The remaining three groups produced no
interesting variAnce for ‘lexical mismatches - very few were
committed — but the Broca and ;onduction pocls made
significantly more syntactic errors than the nonaphasics.
Their performance was also close to¢ chance level, though
only for‘the restricted subset of re;p&;seé hinging on
determiner placement (g.g.,‘23a and 23b). They‘apbeared to
vpercefve 22a an: 22b as ambigquous (=22c¢), attenéing only to
\major lﬁxica{ﬂjtcms.

Heilmap and Scholes (1976) use these data to advance
fhé claim that Broca patients have a processing disorder of
peculiarly syntactic tenor. Scholes (1978:183) is slightly
balder: "impairment of syntactic comprehension is the
crucial point". Clearly the matter is still open for
debate, but there is a more curious aspect to these papers.
They both dodnplay the fact that Broca and conduction
victims have comprehension patterns of the same order, at
least as measured by the above paradigm (no significant
‘difference wés found between the_two groups in any response
pattern). Yet this fact does not threaten the syntactic
incompetence hypothesis,‘or the locationist argument it
entails (centreing a syntax module in Broca's région) since
conduction patients result from damage to the aréuate‘

fasicules, a bundle of newsal fibers which plugs into

Broca's area. 1Indeed, the conduction group's performance
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offers indirect support of these ‘positions by calllng into .
questlon syntactle eomprehen51on experlments that fail to
X dlscrlmlnate between fluent and nonfluent subtypes~(cf, the.

a

survey Qf Llnebargér,iSchwartz, ahd Saffran [1983]) as the
fluent Eubject'pool};aght well have 1ncluded conductlon ‘
patlents who would blas the results C s
These p01nts aslde, Heilman and Scholes (f§76) is a

very valuable study. The. experlment was well de51;hed the -
"subject populatlon relatlvely broad and the results o
1mportant They clearly 1solate for *the flrst time a.'
‘ 51gn1f1cant aspect of the qualltatlve comprehen51on
differences between‘Brocals and Wernicke's syndrome. The
usyntactic label'they.put on this difference — and the extent
to which they\generalizertheirufindings — is suspect, but
its existence isﬂestabfished;

S . - . v V] . N : ’

S Shewan (1976)
.E&iéence of the reverse.sort that Broea patients'have
.no pecullar‘functor deficit, is reported by another artlcle
in the same volume of Cortex Shewan (1976) She'testedl27
1apha51a patlents (9 Broca s, 9 Wernlcke s, an§'9 amnesic) on
the_audltory gomprehen51on.test ;ntroduced in Shewan and
‘Cantor‘(1971),.ana examined error patterns as a function'of
hword.class (noun,-verb 3adverh‘~adjeetive- pronouﬁ[ and
preposition)- No group was found to treat anyhnord class
with part1cular fac111ty or 1ncompetence. . .

The Shenan and: Cantor (1971) test is poorly doiumented

‘Only a small class of stlmulus sentences (8 of 42) is given,

s T
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i:along with only one set of the line draw1ngs (from 42 sets)
'_fused to evaluate those sentences The overall de51gn,
”'thoughj is apparent. First, the,subject i1s read a sentence
/\oﬁdthe'ordef of 24' | | .
24. The g1rl is readlng a book

'fTThe task is then to. match thlS stimulus to one of four

'prctures representlng, for'example:\
d. A girl.reading a book.
b. " A-girl reading a newspaper
c. A girl sleeping.

d. A .boy readlng a book

- 25

o .

The response set was drafted so that each incorrect N -
representatlon (25 b - d) "dlffered-from.the correct:'
representatlon-ln only one critical iten"‘(Shewan_and Cantor
[T97T:2T4])' No'cldrification'is.offered in either paper as;
to- how the deplctlons mlght d1ffer for a prep051t1onal or
pronom1na1 cr1t1cal 1tem and o correspondlng stlmulus
sentences are provrded S0 1t 1s.not p0551b1e to judge

7Shewan S . (1976) clalm of equal 1mpa1rment for ‘all lex1cal°~

1tems;'content or functor for all tested dlsorders (and of.

" ° .course not all functlon word categorles were teSted)

Nevertheless, it 1s noteworthy that neither prep051tlons nor
pronouns generated a 51gn1f1cant effect crossed with the-
Broca subgroup, and the 1mpre551ve (Kendall s) concordance

StatlSth (W O 936) suggests very close correspondences

between subject groups.

¢
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" Caramazza and Zurif (1876)

A

Carammazza and 2urif (1976) is a largely theoretlcal

paper addre551ng the issue of whether algorlthmlc and

\h\urlstlc processes of language comprehen51on are

potentlally‘dlssoc1able; that is, whether constituent
analysis (i.e., parsing), and semantlco pragmatlc analyses

are in prinCiple psychologically distinct. A rather nice

95

study to thls .end was des1gned and 1mplemented w1th three . .

:apha51c subject groups | The results 1nd1cate that the two

processes are dlssoc1able, but also that Broca's Syndrome

1nvolves some impairment of the former.:

" Using four sets of elght sentences, as 1llustrated byv‘

6 - 29 they requ1red 15, subjects (equally comprlsed of

Broca s, Wernicke's, and conduction apha51cs) to perform a.

in a clear voice at a conversatlonal pace" (578)

: 26 The glrl is klcklng a green ball
.27. The apple that the boy is eat1ng is red,
28. The cat that the- dog is biting is black.

29. The dog that the man is b1t1ng 1s black (575)

"forced ch01ce plcture matchlng task. Sentences were read ‘

Type 26 sentences were 51mplyj:hcluded as controls SubjeCt

(but qu1te rare in experlmental apha51ology) Like the
‘remalnlng sentences, the controls 1nclude two underlylng :

prOpOSItlonS (the girl is klckmg the ball and the bajr

relatlve clauses, and they vary systematlcally in terms of

_dlstractors of- a sort common to psychologlcal 1nveStlgat10n

_gPeen). Types 27 - 29 are all 1nstances of centre- embedded

plau51b111ty Type 27 sentences are designed So that the.

(syntactlcally) correct readlng of the embedded. clause is
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aIso the most pleusible (boys eat epples,‘butiapples don't L
‘eat boys). Type 28 sentences are all semanticglly
reyersible (cats bite dogs and dogs bite cats), though
perheps‘some readings areyfavOured.' The“correct}reading,of
type_29 sentences is thedleast plausiblep(dogs‘bite men but
. nen rarely bite dogs). Only two pictures were used:‘a'
correct>onehand one'that\included both principals (e.g., a
~man and ardog). hut depicted a false 'attribute, verbal:
actlon, or SUbjeCt object relatlon |

The Wernlcke group, surprlslngly, performed quite well
across the board though the authors-surmlse Weﬂlikely
1ncluded only very mildly- 1mpa1red atypical Wefnickefsi
apha51cs '(579) due to the comprehen51on dlfflCUltleS posed'
by centre embedded relatlves . The crucial p01nt however,

1
is that they evidenced no sens1t1v1ty to any of the,

1
/
)

conditions; error rates;were eyenly»dlstrlbuted forvall
'.’sentence'types end*tor'all picturé.types.w-In marked
‘contrest. both Broca's and conductlon apha51c responses
varled srgnlflcantly (p<0‘025)-as a.functlon of sentence
plau51b111ty and erroneous depiCtion Of spec1al 1nterest
is the1r performance for all sentence types where the forcedt
ch01ce dlffered only in subject~object relations. .With
Semantlcally constalned type 27 sentences “their mean
‘performance level was at 90% correct- w1th the rever51ble“

(28) sSentences, the reSponses dropped to chance level and

.

.with the‘implau51ble (29) sentenceS'thelr’scores were

slightly lower (i%40%):
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Caramazza andeurif (1976}581),_as is their wont,
conclude the Brocaband conduction groups "are unable to‘use
the syntactic-like algorithmic processes" and‘therefore"
‘Brocals”area 'subserves the syntactlc component of both
comprehen51on and product1on" (5817 ‘This seems a little
hasty 'If the Broca patlents were relylng solely on
heurlst1c strategles their %-correct rates would have‘ad-
mean near 10; they‘wouldlconsistently'lnterpretvthe dog'as_;o
subject and the man as ob]ect in sentences llke 29. The
~_fact that the1r reSponse rates are close to chance 1nd1cates’
they were’confusedﬁaboutbgrammatlcal role ass¢gnment, not'.
that they had no recourse to syntax. In‘factv it could only
have'been syntax that kept thelr rates as hlgh as they were,

AN
'Caramazza and Zurlf s results demonstrate that Broca (and
'conduction) patlents rely.more heav1ly on-semantlc ‘
strategles than syntactlc ones, not that the latter~are.-
wholly lost A reasonable alternatlve hypothesls,‘suggested~
by the Hdllman and Scholes (1976) results, might be that at 3
least some of the functlon words of 27 - 29‘are_not‘readil§
.ava1lable to them Such a def1c1ency would restrict the
=1nput to a parser enough to result in confu51on but‘would

not dlsable it altogether,

fGoodenough et‘alr (1977)
Another nice paradlgm based on the Token Test nwas'run\
by Goodenough Zurlf, and'Welntraub,(1977). “The results are

| more questlonable,:due toilaxACOntrol, but-they‘support the

findings reported above and, with some reservations,.
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contribute to the theory that a functor deficit of some
vorder comprises part of Broca's aphasia. Goodenough et
al. presented their subjects with three simple geometric
shapes in two colours: a whlte.c1rcle, akblack circle, and
S . ) '
a black square " The task involved direct response to
elementary requests:
30. Touch the white one. ' _ \
31.  Touch the square. S
32. Pick up the black c1rcle.'
33.  Pick up a c1rcle
Interspersed with these appropriate requests were some quite

odd ones:

34, Touch the black one.
35. - Touch the circle.

These requestsdare patently inappropriate for the task at'
hand. Since.there“are'tWO black;objects, there’isdnot an
'lndividnal,‘definite referent for the black‘éne; since there
are two circles, there 1s no: def1n1te referent for the |
circle. (Presumably order of presentat1on was controlled to .
maintain 1nappropr1ateness, fOr 1nstance; 34 is not |
probleﬁatlc aftery"Touch?the wh1te,c1rcle".l' Confronted

with these|circumstances, thelneurélogloally‘sound-oontrol'.
group ("th ee mehberS‘of the laboratory'personnel"-[17])

“-adopted t e followlng strategy they restricted the responsek

“;ch01cesvt a subset for whlch the request was approprlate
and’ then carrled out the actlon requ1red For 34 they
restrlct d the1r choice to the set of c1rcles, and chose the

_black‘o_e ~ For 35 they restrlcted their choice to the set

i

..of bla7

/

objects and chose the c1rcle. This strategy is -
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ev1denced by response latencles (e.g., a slower responee to
34 than 30), and by choice (e g., the black circle is
touched for reqhest 34). a

Though this performance pattern is the,expected'one'
(cf. Olson [1970:264ff]);'the;unfortunately enali‘and
.pOSSibly biasedﬁcontrol groUp makeS‘someWhat suspect.both
extrapolatlons to a normal populatlon and- 51gn1f1cance tests
agalnet the(apha51csr The apha51a data are a llttie more -
‘nsefpi,‘but only.avirttle. - Goodenough et al (1977)'tested
foUrdspbgroups: Broca'sv(n=4), mixed anterior (5),
Wernicke's~(5),'anddanomic.{4); the two anterior groupsrweref
agrammatic ;Only the anomic group'prodnced latencies and
_ch01ces of the approprlate sort (i.e., the same as the
neurologlcally sound group) Both groups of anterlors and'
the Wernlcke group showed no latency d1fferent1a1 and no
dlstlnctlve error pattern they responded at a rate of about
50%, togch;ng elther black object for 34 and either crrcle
‘fford35..‘Thfs‘is the_pattern predicted by Heilman and‘ |
~_scholes' (1976)fresu1ts, of course, since none of these
‘sUbtypes demonstrate'access tonthe fragile-meaning~
_dlfference cued by the 1nappropr1ate use of the. However
there is a_confoundlng,factor the subjects were.rated as
edther:moderate"or,SeVered(no metric suppl;ed),gand the
“seQere group‘.,.bincluded oniy.onedAnomic]aphasic, all the
Mixed Anter1ors, and the majorlty of the Broca's and
Wern1cke-s",(18). In»other words, the elegance of their

. ‘paradigm was partially hamstrung by a.lack_of subject
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control, and their nncovered comprehension distinction‘is
just as likely'to.be a-product of severity as ot syndrome,
- Still, the anter1ors are def1ned pretest by "relatively
intact comprehen51on" (12) while the Wernlcke group is
"characterized by severe conmprehension problems" (11), so
they are‘comprehensionally distinct‘in terms of informal
evaluation. Therefore, Ysince this pretest distinction
collapsed with subtle differences cued by determiners,
'Goodenongh et al. (1977) points to the same qualitative
'impairment difference'noticedlabore.‘2 : |

{

Caramazza et al. (1978)

‘Another Caramazza Zurlf study, thlS one w1th Howard
‘Gardner‘(1978), provides SOme interesting data which
"compromlse their functor def1c1t hypothe51s The task

"~ involwved the recall of a target word upon hearlng a probe,
\the word 1mmed1ately preced1ng the target in*a stlmulus
'sentence, The sentences were read aloud and’ the probe was.
éiven“after no delay and no dlstractor'tasks. Length and-
syntax"were controlled for as illustrated by 36 - 3é- one
class of sentences was comprrsed of f1ve word actives (36)
another of six word pa551ves-(37) and the thlrd set
Vrcontalned 51x word sentences w1th centre embedded relatlves

"* Zurif (1982b:206f) reports on a repllcatlon of this
study, using written stimuli and giving the subjects
"unlimited time", which demonstrates that agrammatics can
- detect 1nappropr1ate article use in the right circumstances.
That is, they retain the competence necessary to detect
meaning cued by functors, but their performance is g
..compromised, at. least for oral stimuli.
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36. The dog chased a cat.
37. The books were delivered by John.
38. The bike that John holds is broken.
The results were scored, for no explained reason, "in terms

of transitional error brobabilities (TEPX - the propability
of redélling an item other than the one/éétuallfbfollowing
the probe in the sentence", rather thaé by a more
transparent metric, like percent correct.
| No feature of this task was able to distinguish
syndrome type émong the sugjects (5 Broca's and 4
Wernicke's): there was no significant gﬁoup effect, and
neither grbup generéted significant interaction statistics
yith any of the dependent variables. Of particular interest
to the functor deficit hypothesis, and to this thesis, is
subject performance with respect to word class: when the
target was a content word and the pfobe a functor, subjeéts
produced a mean TEP of'47; when function words were probed
for with'%ontentives, the response rates produced a x of 75.
(No szgrOUp statistics are supplied.) This means that
subjects-more reliably recalled content than function words,
and the difference proved significbnﬁ»af the impressive

\ _
level of «=0.005. 1In turn this indicates that functors Mre
leSS'Stéble psychologicallylthan content words, at any rate

with respect to short term memory, for victims of either

Wernicke's or Broca's syndrome.

Kolk (1978b)
In.a replication‘of Zurif et al.'s (1972) influential

 test of Broca constituent,étrdcture judgements, Kolk (1978b).
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uncovered a somewhat surprising result: agrammatics treat
adjectives much ﬁg‘they trea{;functors. Kolk drew one class
of stimulus sentences from Zurif and Caramazza.(l975), and
subjected his data to the same hierarchical cluséer
analysis, but‘he also included an analogous stimulus set
which substituted adjectives for function words, as in
39 - 41,

39. 0ld sailors tell sad stories.

40. Rich people pay high taxes.

41. Little girls eat sweet cookies.
His subjects were six Broca patients, divided ;nto equal
- pools labelled "Severe" and "Recovered". The Severe group
broduced ciusters Iike those of the earlier experiment's

Broca subjects: they grouped functors with other functors

and content words with other content wo:ds for the

Zurif-Caramazza stimuli. The Recovered clusters reflected a
phrasal constituency strategy — just like the control
clusters in the earlier work — for the adopted stimulus

s

sentences, and’this.pattern heldvfor Kolk's innovations
(e.g., old was grouped with sailors, and sad with stories).
But thé Severe group tended to lump adjectives with other
~adjectives and nouns with other nouns or ‘with the verb.
That is, they didn't follow a content vs. function word
vstra£égy, but a 'noun + vefb vs. other' strategy. This
indicates that the Broca subjects aren't necessarily
ignoring constituency; on the contrary, they may ' be paying
particular attention to one major constituenf% the S.

B Y
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The implicatibns of Kolk's (1978b) tindings for the
original studies are obvious. However, the experiment
cannot be regarded as any more reliable than the Zurif et
al. (1972) original, since the subject pool is very small

and not very well controlled.

Samuels and Benson‘(1979) -
Similar problems attend Samuels and Benson (1979)
which, like Kolk (1978b), also claims to be mining a
specifically syntactié deficit in anterior aphasia. The
subject pool was not particularly small, at least by
aphasiology standards, but it was very heterogenodus. There
were some differences of educational level, and a very
marginal difference in mean age. But the duration of
aphasia ranged from four months to -almost tEn years for Fhe
anteriors and only from one to ten months for the »

&
‘ . . : . =t
posteriors. Anterior production ranged from "single word"

output with marked dysarthria to fully grammatical but
dysprosodic conversational'speech" (277), while the
posterior group included both Wernicke's and transcortical
sensory aphasia. Further, there were twelve gntériors, S1X
posteriors, and five controls, and adjusted means were not
used. Consequen;ly, the results are not as useful as they
might be. |

The tasks were divided into true/false and
fill—in-the—blanks~tests, with the‘subject’signalling his
answer by pointing. The sentences were weighted as

indicated by the examples in Figure 2.1. Such sentences’
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TRUE /FALSE — SEMANTIC

An inch is a unit of wenghh.
TRUE/FALSE -~ SYNTACTIC

The letter "M" comes béfere"22V,
FILL IN THE BLANK -~ SEMANTIC

bBomachine that plame 1s called a

. FILL IN THE BLANK - SYNTACTIC .
‘ - moneckel is worthss than a dime.
Figure 2.1: Sample questions from Samuels and Benson (1979)

were presewf;d auditorily and graphically in groups of
sixteen (four semantic and four syntacti; anitorily, with
‘the same division for graphic presentation). Accuracy and
rapidity of response were measured. Predicted results were
achieved: the controls were across thegboard almost
errorless; the posteriors hadlby far the most errors; and
the antegiors fell in the middle, doing almost as well as
the controls for semantically weighted stimuli, and almost
as poorly as posteriors for‘syntéétically weighted stimuli.
As abbve, the claims of statistical sighigicance for these
differences cannot be appraised. There was no difference
found in mode of presentation. Response times are reported,
but left uninterpreted. |

Sinééfall the "syntactié" tasks centred on funétors
like aftéh and more, Samuels énd Benson (1979) offer some
support for a conceptual agrammatism position. But it is

very marginal support.

Bradley et al. (1980)
 Bradley, Garrett, and Zurif (1980), reporting on

Braéiey'ﬁfdoqtoral work (see also zurif [1982a]), discuss

/ .

”
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two visual word recognition tasks in which Broca damaged
patients were compared to a neurologically sound control
group. The first task concerns fregquency sensitivity: the
more frequent a word is, the more rapidly it is identified

v

Yes® reaction

in a Yes / No lexical decision; cat gets a
faster than ape. The second task‘concerns left-to-right
scan order: nonsense words with an initial substring
correspoﬁding to real words are rejected slower in a Yes /
No lexical decision than words without real word
interference; houselt gets a "No" response slower than

‘ i
touselt.

Both of these results are well established, the authors
claim, and Fheir work only serves to corroborate them. But
Bradley also found that these response patterns, for
normals, hold only when the real elements are content words.
So, in the first task, the is not recognized more rapidly

‘

than (the less frequent) or. In the second task, theop is

_not rejected slower than speop. The story is different for
ey

p§§ Bfoca group. As .expected, latencies were slower across
fﬁé'bbaﬁﬂ for them, but their response patterns were
fungamentally the same for»both word classes. They
demonstrated ffequency sensitivity to functors as well as
content words, accepting the before OP; and they
demonstrated léft-toFright real‘word interferénce when the
initial substrings corresponded to functoré, rejecting theop-

slower than speop. Bradley et al.'s findings do not

"directly tap a comprehension problem in Broca's aphasia, but
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1f they hold, they ciearly reflect a feature of the syndrome
that could substantially affect perception’patterns.
However, it must be‘noted that the results are not
uncontroversial. Gordon and Caramazza (1982) report that
they were unable to replicate Bradley's findings on
frequency sensitivity for ﬁovmals, as do Sequi et
al. (1982). Gordon and Cafamazza, in the following year,
also tested fluent aphasics against agrammatics fos
differential treatment of open and closed class lexical
items "spanning a wide frequency range" (1983:337). No
significant variance was found here either. On the other
hand, Zurif and Grodzinsky (1983:209n1) report on two
(unpublished) studies that support Bradley et al.'s (1980)
contention that there is a qualitative‘difference between
the way normals and Broca patignts process lexical igéms,
speéifically functors. On a more agnostic note, a recent
paper by Bradley and Garrett (1983) advances the same
general thesis of their eaélier.work\f"Broca‘s aphasics are

i ¢ »
Successfullin recognizihg elements of the closed class, but

4
fail |to do so in the way that normal speaker‘s do" [156;
italjcs original]l]), without mentioning either the
Gordon-Caramazza papers or Segqui et al. (1982). Taking the
hopéfully reasonable assumption that neither camp is

dishonest, it appears that this is one of the many areas in

aphasiology reqguiring more extensive investigation.
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swinney et al. (1980)

]
-

A srpllar study, following-a different'paradi m and'
controlllng for stress,lreports consonant results ‘Thiss
study — Swinney, 2urif and Cutler-(1980) — was dlscussed
above, " in the secti%n’on aphasic perception of stress, but a.
%ﬁgnificant finding was finessed and now requires
conSideratlon. Recall’chat Swinney'éf al'. set up a task g
requ1r1ng elght .Broca subjects to Tespond upon hearlng a
‘target word in an aurally presented sentence., The subjects
responded_more quickly to target'words carrylng stress thanr
words without'st;ess.v Thrs is only half the story The
experlment also 1ncluded functors as target words ”)i
controlled for stress as 1nd1cated by the st1mulus sentences
- of "42; ,‘ R o [ R

A

42 a.. I thinkmy brother is thé man for thls job. -
b. I think my bréther is the man for thlS job.

"When' thas class of st1mu11 is con51dered the results are
not as stralghtforward as suggested in the prev1ousv
d1scuss1on.'.Eor‘the control group, it turns out'that the 
interesting yariance,in reaction times reported aboye'only‘
holds for funqtlon-nords. vFunctorsAwere reCOgnized‘more
. quickly when stressed with a whopping Type Irprobabilrty ofk
less than”6\0001 but no 51gn1f1cant dlfferences resulted as
a functlon ofzsontent word stre55° as mlght be expected
WOrd class by¥stress 1nteract1on was also hlghly s1gn1f1cant
pﬁé\DOZ) " The Broca group, on the other hand generated |
51gnrf1cant latency dlfferentlals as a product of word class

| and sentential stress (p<0.025), but no notable word class

s ¢
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by stress’interaction.

So Broca subjects appear‘distlnct from normals on:two.
counts: (1) stress 1s a sallent perceptual cue for them
independent of word class whlle neurolog1cally SOund
individuals exploit stress only for. function word
recognition (at least in some experimental taéks);land (2)
they respond differently as a function of word class
independent of stress, while norhal responses depend upon
stress for one word class (functors). | Sw1nney et al. (1980)
allgn these results with those of Bradley et al (1980) and
use- the conjo1nt to argue that "the spec1al access and

Vo

retrieval process whlch underlies ;;t approprlate use [of
closed class words] in normal comprehension has been
jdiSrupted“>(141l'in agrammatics., The'questionahle
'reliability'ovaradlei‘s results can be suspended here, but,,
lt renalns unclear exactlf how.the Swinney et al. results |
‘support a spec1f1c functor disruption 1n Broca S syndrome

The- pr1nc1pal d1ff1culty of 1nterpretatlon re51des as -

in'Bradley.s work- w1th the comparlson of control and

f.apha51c resul»s The control group produced no effect for

stress on cont' t targets, yet there .was a. (hlghly

slgn1f1cant) stres effectﬁfor.functlon,target words. There,

wvas also a w ass by‘streSS interaction. Further, their

- reaction times -"were 51gn1f1cantly faster for .open than for

closed class mater1als whem they were unstressed [p<0. 007]"
(139) e‘Th1s means, desplte the report -of a non51gn1f1cant

?main‘effect for word class that thgjdbntrol group ev1denced‘

¢
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a clear distinction between functors and‘content‘words~ just
. f

like the’Broca subjects.» The central dlfference in the
results, then, lles w1th the ab111ty of normals to react
qu1ckly to content target words, -1rrespect1ve of stress.
The authors are careful to point out that the 1nconsequence
~of stress here is not the artifact. of a&tloor eftect c1t¥ﬁg_
eVidence*froh anvnnpublished masking.experiment of Swinney's
(139n2) . However‘ a more obv1ous supp051tlon is that a
~ce111ng effect was in. operatlon . That is, stressvbecomes'n
"extraneous;EOr normal langpageousers whenrthere are:a
SfoiCient'nnmber ot‘clnes already.presentr'_Consider the
‘stimulus'sentencebgjven in the orevrons drscussion as 9.(and
,repeated here‘for cOnyenience) \ \\ | |
| 9. The umplre sa1d a new ball was necessary

.leen that the subject has been told. to watch for ball the
Kwilmmedlately precedlng str1ng (the umpIFe sald a neW) ralses
the probablllty level very substantlally that the target
stword is on its way, and 9 is by no means unrepresentatlve
- On theoother_hand functlon word dlstrlbutlon is not. nearly\
‘soypredictabie:, Pragmatlcally and semantlcally there are .
‘manykfewer'cues; syntactlcaIly, they occur.at phrase
: boﬁndariesi(hSuaily phraseflnltlal); where“pfedictability ig
minrmal. o . o ’:. | -, B
| -The findings'otfsyinneyhef al. (1980) can be reduced to
'the fac111ty of normal language users to exp101t pragmatlc, -

‘ semantlc and syntactlc context more eff1c1ently than .

;aphas1cs.:»Thls is not a startllng;result._
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Schwartz et ali (1980)

As part of a rather ambitious foray into "Thetword.
'Order Problem in Agrammatlsm" Schwartz,'Saffran;vand Marin‘
(1980) ran ‘two locatlve prep051t1on experlments w1th a small
vSUbjeCt pool of five cla551cally'agrammat1c (251)
patlents._ This group was somewhat d15t1ngu1shed by
.heterogenelty: four were CVA‘v1ct1ms, one suffered a trauma{
output capahllities ranged from entirely holophrastioAto
oocasionally telegrammatié; SCOres on the GoodglaSS'et
él. (1975) Syntax Retrieval Test-nere'between 2 ano 7. This_-
d1ver51ty is reflected in the experimental results

Onemexper1ment nvolved 48 semantlcally rever51ble
locative sentences;‘u51ng the same two geometrlc shapes
_Sentence 43 'is an example

43. The circle 1s in front of the square.

These sentences were verbally presented 1n conjunct1on w1th
‘three llne_drawrngs ;sone representlng the ‘true spatlal
'rélationswof the}sentence;honevfreversed‘role" distraetor;b
and:oné ﬁlexical" dlstractorx‘which repreSented,the;relatlon
of a completely dlstlnct prep051tlon (a sample set of
\',draw1ngs is prov1ded) ' The task»proyed extremely dlfflcult,
for all five subjects" (256): 1%O_errors_resulted:from 24Q
'trlals,.and the best subjeet had a 42%‘error,rate.
‘SignifiEantly'(p<0105); only‘TZ% of the:errors were lexical;
so the subjects apparently understood the prepos1tlon butn
were unable to d1scern which NP 1t was predlcated of ,and”

-"'whlch belonged to the predlcate. For the purposes of this -



vthe51s it is partlcularlfﬁlmportant to note that thev
st1mulus sentences were spoken tw1ce, at.a'slow
conversat1onal pace with equal and heavy stress‘on the.nouns
and the locatlve prep051tlons" (255) \ Clearly, thlS could
well have 51gn1f1cantly boosted comprehen51on of the |
prepositions, | ] ' - ”

The second prep051tlonal exper1ment was essentlally a
7repllcatlon of the first, but the line drawlngs 1ncluded a-
number‘of "action scenes"'ln whlch "Sthk flgure
characterlzatlons of c1rcles and squares [were the]
protagonlsts" (259). .Consequently, it also 1ncluded a‘d
. number of test'sentences onrthe'order of.44r
44t'\The;square:is‘shooting the circlel™
" The lexical diStractor'uas dropped‘ and‘the subjectsl
responses were constralned to elther the correct deplctlon
or its reverse. ‘The 'goal was to flnd out 1f the actlon,
(verbal) sentences patter ed dlfferently than locat1ve~

. v
(prep051tlonal) sentences but the results were not clear.:

o Agaln subjects had a. good deal of dlfflculty and there was

fvery l1ttle between subject con51stency
One sub]ect 1s ‘a good representatlve of the tenor of
'thls paper s overall resultsf

in [the last experlment] he appears

"to have- adopted a NP,—=subject

strategy in the face of locative

sentences but responded

indiscriminatly to the order of noun
-phrases around the transitive verb.

However, in [another experlment with

1nherently animate NPs] ... which

utilized the same verbs 1n active S
-and passive voice, [he] showed.a = -
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°

v tendency (significant at the .03
: : - level) to use and generalize the
canonical S-V-0 mapping order. In
[the first experiment],
manifested no consistent strategy of
‘any kind, .(261) :

Schwartz"et»él (1980) use these results to support their

.;posftlon that a spec1f1cally syntactlc defect 1s respon51b1e

‘

for spec1f1c agrammatlc word order comprehens1on problems
but the conclu51on is greatly underdetermlned ’In fact
;nothlng of any consequence comes from the experlments,»”
dexcept perhaps further confirmation that Broca patlents are

‘comprehensionally impaired.’

'iCaplan et al: (1981)

In\a test ciearly fashioned after the Heilman and
Scholes (1976) modelr Caplan,lMatthei; and‘Gigley (19815
found some conflicting results — partsofrwhich support a.
functor deficit hypothesis part of wh1ch are in confllct '

uith it. They read thelr subjects thlrty randomly ordered

12 Caplan (1983) offers a relnterpretatlon of SchWartz et
al.'s data which . he claims demonstrates‘"there is no -
'word-order problem' in agrammatism" (164), but he falls
well short of his goal. First, he is forced to disregard
‘'some: of the data, (that of the subject described in the above
quotation). Second, he complains Schwartz et al. "do not
‘give actual scores", but observes they are somehow
"recoverable" (157), and his analysis uses these
reconstructed scores. And third, he proposes a- grou@ of
order principles the patients mlght be following in their
"interpretation of the stimuli that lead to-errors on some
items. But if they are dependent on novel strategies to.
analyze the sentences, particularly as those strategies:
- generate incorrect readings, they obviously do not have )
. access to normal speaker knowledge of word order. Certainly
Schwartz et al. (1980) do not establish a specific word. '
order defect concommitant with agrammatlsm — their results-
.are far too muddy - but their work is suggestlve, and not
m1t1gated in the least by Caplan (1983) o



sentences, . six sets of five, follouing the paradigm
illustrated in 45.

Can you show Bill walking .the dog?

, Can ,you show Bill the walking dog?

‘Can you. show' . Bill the walking ¢of the dog?

Can you show Bill slowly walking the dog?
Can you show Bill the slow walklng of the
dog? .

45

o000

The task — model manipulation demonstratingfthe-action of
the matrix;verb complement‘egyas quite difficuit»by aphasic-
eXperihentation'standards, but has a venerable.history in
first language'vauisitiOn"studies, and Caplan et al. report
noyparticular difficulties. Figurines representing the |
'principals (e. g Blll and:the dog) were supplied,-and a
special 'watching place' was established.' UnQualified'
support'for'a functor:deficiy wouid have been obtained if"'
'allvsubjects (11 Broca s apha51cs "of varylng severlty"
f15TJ had " treated the flve sentences as amblguous or as
determlned by a 51mple N- V N = AGENT ACTION PATIENT strategy

1(1 e., Bever 5 [1970 298] Strategy B). ThlS did not occur.,

o Inm fact as a. group, the Broca patlents exh1b1ted
Vsen51t1v1ty to the cruc1a1 functors (the and’ of) and to the
:adverb morbheme (-ly) | The error rates were of ‘course
-vabnormal but the only strong group pattern to emerge ‘was .
" .the” correct dec1pher1ng of the stlmulus sentences.

Caplan et al. requ1res fairly careful’readlng; due to~

- an abstract codlng system and reader hostlle statlstlcal

procedures but 1t is clear "that the responses are. not

totally dlctated by admlssable grammat1cal structures"

’(154-5%.‘ Despite the'tendency to perform the correct
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manipulations, there‘nas a contingent of‘ansners that fell
‘into another pattern: the systemetic interpretation of all
(embedded) sentence types as simple.AGT—ACT—PAT(clanses,
Thét\ie, a}component of the resolts“support the functor -
deficitnhypothesis. ;This component was provided by‘a
subgroup of six patients,. Unfortunately,,very little
information ie given tor this group, but three specific
‘varlables — presernce of dysarthrla, overall severlty, and
age — were examlned as a funct1on of response, and one
proved significant: age. S1gn1f1cance may or may not be
coincidental here (ége seems an unlikely determinent of a
‘functor'deficit), put the:general results are quitejclear on
one‘point; There 1is no across the board ioss of function
words in Broca'sdapnaeia. Still, there is sufticient_actfon
in the findings that a functor deficit cannqQt be disnissed'

"out of hand.

Seron and Delooheyﬁf981)

 Further, though somewhat'marginai’ support for a
\dpecific funotor deficit in Broca s apha51a comes as a
- byproduct of . Seron and Deoloche's (1981) test of Jakobson s
.well -worn, but still not retired, Regre551on Hypothe51s |
They also presented the1r subjects (36 Broca s, 25
Wernicke's, 9 anomic) w1th a simple model manlpulation task
The stlmulus sentences were just as 51mple‘—‘all having the
form "put the x {In, on, .or under} the,y"{-where X was av

: movable item and y a fixed referent. ?wo 'conditions‘ of x

and y were maintained, a pragmatlc condltlon (e g., X = a
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coin and y = a piggy bank), and an awkwafdly labelled
"perceptivomotoé contextual bias" condition. For this
second condition, x was always a‘smali cube, and y~rénged
across three abégract objects, each of which exercised a
bias towardlone of the prepositibns (i.e., one had a
prominent deClivity, which biased for in; another had a
‘prominent flaf sufﬁage, bigsing for on; thé third was raised
on-legs,bleaving-a.prominent space below and biasing for
under); all ys were called object. Consequently,

- prepositions’ could be used both congruently and
incongruently, so that the stimulus set‘patterned as

illustrated in Figure 2.1.

pragmatic bias
congruent: Put the coin in the piggy bank.

incongruent: Put the coin under the piggy
bank.

perceptivomotor contextual bias

congruent: Put the cube in the object
L [with declivity].

incongruent: Put the cube under the object
: : [with declivity].

Figure 2.2: Stimulus set patterns from Seron and Deloche
(1981) ‘ :

The Broca subjects, across the board, responded more
accurately to the congruent requests than the incongruent

ones (p<0.05 for'pragmatié items; p<0.01 in perceptivomotor
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contexts). Wefnicke subjects were also more accurate as a
function of congruency, but only under the second condition.
That is, probable real world spatial relations were only a
factor for the Broca patients.

More to the point, the Broca responses werekobserv§§ to
follow "stfategies relying on pragmatics" (78), whereas the
Wernicke errors were more'ranaom. As above, the support
here for a loss of function words in anterior aphasia 1is
limited, but the resultsvare consonant with the hybotheéis
that Broca patients process major lexicél items well aﬁd
compute sentential meaning as a kind of anagram, where
Wernicke patients follow a more rudimentary perceptive
(visuospatial) program. (The Regression Hypothesis, of

course, was unsupported).

Mack (1981)

Following Seron and Deloche — literally, in the same
volume of Brain and Language — Mack (1981) reported findings
which are much less qompatible with a functor deficit and
which, possibly, are more revealing about the actual
ptoblem. He employed a modified Token Test designed to
focus on prepositional comprehension, and scored it to
evaluate independently syntactic and semantic;competence: a
"syntactic error consisted of touching or placing a token in
the incorrect prepositional relationship" (84); semantic
errors involved'a confusion of one (or mbre) of the tokens'
attributes (size, colour, aﬁa shape). Methodology need not

- be rehearsed here.
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A neurologically sound control group performed almost
flawlessly, which arouses little surpriée, but the nonfluent
aphasicsx(n = 6) were not far behind, with a mean syntéctic
score of 7.28 (out of a maximum 8), and a semantic error
rate of only 0.77 (in 27 potential confusionsi. In fact, on
twd of the three subtests, there was no significadnt
difference between the controls and nonfluents on the
syntactic measure. The fluent aphasics (n = 6) were another
story. They had an average syntactic score of 2.76 and a
semantic error rat; of 7.13. Fluent vs. nonfluent t-tests
proved significant on all measures (with a probability ranée'
between 0.001 and 0.05); if there is a peculiar syntactic
deficit to be found‘anywhere in these results, it belongs to
the fluents.

Mack's (1981) findings are not fhe expected ones. In
particular, the stellar pérformance of the nohfluents and
the gap separating them from the fluents yiolate previous
‘findings. Recall that the Token Test is not especially
effective for discriminating between Broca and Wernicke
_‘patients (Ofgrass and Poeck F1962], and Poeck et
al. [1972]). However, the myStery is not as great as it
might seem. Mack.(1981) used a modified version of the TT,
and only tested for comprehension of advanced structures, as
illustrated by 46 - 48. |

46. Touch the chip next to the small white circle.
47. Put the blue chip below the small red circle.
48. Put the small white circle farthest from the

largest white square,

These requests differ markedly from De Renzi and Vignolo's
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(1962) original set. Only two of Mack's (1981) eight °
prepositions appear anywheré in the original Token Test, and
the advanced sections focus primarilyﬂon adverbial
subordinate clauses. At first blush this indicates that
Broca patients'are in fact guite good with prepositions,
‘though maybe not so good with adverb phrases. Yet such a
conclusion would then violate Seron and Deloché's (1981)
results; namely, that Broca victims can exploit pragmatic
relationships, but are not very good with prepositions.
Howe;er, Seron and Deloche's set of prepos{tions was
smaller and, more significantly, only one of them receives
sentential stress in normal assiément: in and on are always
reduced and cliticize to the following néun (detérminer or
adjeCtiQe); All of Mack's prepositions are stressed in
nofmal speech 246 - 48 are representative). Further, Mack's
- prepositions are simply longer, all being at least two
syllables, and several being compounds (e.g., next to and
farthest from). As the work reviewed in previous sections
demonstrates, stress and dupation are crucial factérs in
Broca‘victims‘ comprehension. There are no specific
conﬁrols to this effect, but considering Seron and Deloche
(1981) and Mack (1981) in concert, it appears that reduced
prepgégtions are not processed very well and that stressed
(loﬁ%%%, louder) prepositions are processed quite well -
something which cannot be smoothly incorporated into a

syntactic or functor deficit hypothesis.
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Friederici (1981), and Friederici et al. (1982)

A ghmewhat more fundamental tenet of conceptual
agrammatism is challenged by the data pregeﬁ&ed in a series
of papers engineered by Angela Friederici, The first two of
these papers - Friederici (1981), ahd Friederici, Schonle,
and Garrett (1982) - report on parallel tests of production
and perceg@ion that employ the same prepositions. The
findings are not wholly consistent and are of questionable
robustness, but both studies unéover statistically
interesting variance in the Broca results. This supports
the wiaespread clinical impression of impaired production
concommitant with relatively intact comprehension. But'
since the motivating force behind\concep;ual agrammatism (as
well as the elegance it lends to a competence analysis), is
founded on a hypothetical higher-order deficit uniformly
‘generating symptoms in production and perception, this
finding is less than consonant'with the theory.

Friederici (1981) fﬁpqrts on two distinct eXpériments,
each organized aroundra set of line drawihgs, and each
requiring both production and ?erception by the subjects (6
Broca's, 6 Wernické's). The first experiment used 11
drawings which represented locative relationships holding
"between simple objects like 'ball' and 'box'"™ (193). For
the pfoductipn task, the patients were asked to provide the,
"littleAwords" depicted by the items of the drawing. To
avoid ambiguity (since, e.g., "the ball is in‘fﬁbnt of the

box" 1is eqguivalent to "the box is behind the ball"), they,



were directed to one object; for instance, "to describe
"where the ball is'". The comprehension component called
for selection of'the appropriate preposition, from a visual
array of four, corresponding.to a presented drawing. The
second experiment's stimulus set substituted "real.life
situations” for the(;ontext free depiction of ohsects.
Friederici's examples are given liere as 49 -51,
49, The cat is lying under the chair.
. 50. The girl is standing behind the tree.
51. .The smoke is coming out of the chimney.

The production task here was\sentence completion. The
drawings were presented coincidentally with a visual and an
aural token of an incomplete sentence, a sentence like
49 - 51, without the italicized sections, and the subject
was asked to fill in the absent word(s). Precisely the same
format was followed for tMe comprehension task, except an
array of four prepositioQé was also supplied, and the
patients were required to choose the appropriate word with
which to complete the sentence.

There are some obvious problems with these paradigﬁs.
For instance, it might be objected.that the comprehension
subtests were variants of the production task which bypassed
the need for lexical searcﬁ. It ﬁight also be objected that
instructions to provide "little words" are too‘vague for
victims of abhasia. These are legitimate concerns. There
1s a problem of statistical analysis as well: Friederici
(1981) supplies three pages of figures and graphs, but they

all appear to be the product of a standard computer software

5

A~
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package, with‘very little in the way of thoughtful.
investigation. ‘For example, a four—way ANOVA design
provides information on 16 potential sources ofnvariance, so
“it is not a tool to be used lightly or without some effort# i
at.interpretation; Friederici reports on seven effectSy and
drops the numbers as if they nere radioactiye.‘fNeither,rfor
all the figuresifloating'around 'is there ciear indication
dof how the two groups fared on the tasks w1th respect to one.
another., Productlon tasks proved to differ very reliably
from perception’ tasks (p<0.0005), and thevtask by group

. _ v A )
interaction also proved significant (p<0.01). But most of

. the variance appears to be a product'ogithe Broca subjectsf
perfornancei their;pfoduction mean waer 7 (%-correct) and
the perceptipn mean; 62' the Wernlcke sub]ect means\were
‘54 95 and 87.15 respectively It would appear the Broca J
pool . accounted for a larger measure of the variance than the
: 3
Wernlqke pool, yet .this 1s statistically unexamlned and
receives no commentary in the text. Stlll whlle the data
are conpromised experlmehtally and. analytlcally, Ehey
L cannot be rejected out of. hand ’ It remains 1nterest1ng and
runs counter to a functor defic1t hypothesis. The existence
of a group by task 1nteraction particularly one that
wappears to be largely a Broca product is not con51stent
with a single underlying deiicrt'manifest in‘both ‘
fcomprehension and production Notice also, that the sample
sentences 1nclude multlsyllablc or compound prep051tlons,

. which seem to be better processed by Broca patients than
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Some of these probiems are'cieared up in the study
reported bnyriederici, Schonle, and Garrett (1982). It
ﬁsed the“same‘stimUlus‘materials as theysecond experimerit
discussed abeve, and.possibly some of the same subjects‘(the

age‘means are very similar), but another subtest was added.

~The production task remained sentence completion, and one

comprehension task was prepositiohal selection, both

,following the methodology just outlined. The addition was a

sentence seleqtion test: the line drawings were presented
aloﬁé‘with four random sentential choices; one sentence was
correct; one contained an incorrect preposition ("the cat is
lying on the chair"); one contained an incorrect

prepositional object ("the cat is ‘lying under the table")'

and the fourth involved some v1olat10n of a llnear order

. -*a’

1

constraint ("the cat is lying the under chalp"). This
subtest is a mote obvious meashfe Qf comprethSion;'calling
for less in the’way of metalinguistic anaIysisvthan a
{111 in- the gap prep051t10n task; it fs also sufficientiy

dlvorced from the productlon part of the experlment

étatlstlcal analy51s reveals more thought in thlS paper as

ﬁ:well, A sﬁmple 2- way ANOVA was carrled out, cr0551ng

subject gtoup by-task,,and a main effect for task was

= - S 1 o \ e . - .
~uncovered (p<0.01). Plannedvt-tests were then executed, aﬁ% :

the results support' the impression that Broca subjects

account for most of the variance in a group by taske

interaction. No significant diffefencee wevgg%bund in the
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‘Werhicke,data, but productioh:agaihst phepoSitionai|
'Selection was again relrabiy differehtiated (a=0.0])vfor the
‘Broca victims. On the other hangd, testiné prOduction
against sentence‘completlon d1d not reach 51gn1f1cance untll
a=0;2,~ That is, when the deslgn 1s_cleaned up and the
anaiysis more-prihcipled} the threat to conceptualt'
agrammatism appears to diminish.. But even a significance
_probability,just Under‘0;2»requires-50me'explanation; it
,signals-with ahconfidehce.leQel of 80%athat the perCeptioh:

.trial‘scores'were higher than the production scores for the

. same set of prepositions.

It should beinOted that FriederiCi, ihfboth papers;
subscrlbes to. "the view that Broca S apha51cs deficit is
prlmarlly an 1nab111ty to use thelr syntactlc knowledge
source ... to access a spec1f1c flxed (closed) class of
'items"v(Friederici-{1981~198] and she would be loathe to
) draw the conclu51on that her data undermlne absyntactlc"
’1ncompetence ana1y51s.' In fact Fr1eder1c1 et
' af; (1982 532) claim "to have prov1ded some ev1dence .;r
that agrammatrcs comprehen51on performance parallels thelr'

production performance~, This is far from the,case.

'Frleder1c1 (1982) o : o : v
In a much better study, with clearly‘defined’questions'
and a more systematic de51gn Friederici (1982) produced the
same results — perception and productlon tasks involving the

same prepositions generated significant variance — and this

time the figures are much more compelling. The experiment
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is similar to her éariier wor?‘just r¢§iewbd, but it is
'diStinéuished‘by £WO imporfant features} a ﬁair‘measure of
7seﬁantic control; anduthe fact tﬁag it is ohé_of thé very
few foreign language aphasia stgdies publisﬁed_fof an
English dudience. It also produced highly convincing
.numbers, worklng from a larger sub]ect pool and employing
more approprlate statlstlcal procedures

German ‘allows for a partlcufgﬁly nice 2- way test of
prepositibnal content vs. prepositional function. 'There is
a class of prepositions that bear a certain amount of |
J_semantiE‘information; as in 52.v |

- 52, Peter steht auf dem Stuhl:
' (Peter stands on the chair.)

Ahother_classi¢frp:épositions; compfised of phonologically
and.etymoldgicélly identical elementé, has a distributibn'
-aepehdent'on'certain Vefbs.: Tgat is, they aré'strﬁ¢turaI
’tequirements and have no meaning distinct'from the verb} in
genefative terms, some verbs are strictly’subcategorized fér'

some prepositions. Sentences 53 and 54 are examples.

' 53. Peter hofft auf den Sommer.
(Peter hopes for the summer.)

54, Peter achtet auf das Feuer.
(Peter watches g the fire.)

These two classes have precisely'the same combinatory
properties — théy.head either PPs or Ss (i.e;, they
topicélize) — and are distinct from particles-(which cannot
head Ss) that also share historical and phonologicél

identity. The crucial difference, then, is‘semantic,
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Friederici‘(1982) quite deftly exploited this‘
diStinCtion;‘in.wnat'is by far the cleverest and most
valuable application of her production»/ perception format.
Her'production task was once more sentence completion,
although this time "a'iittle story describing'thé
circumstanées" (253) was used to establlsh context
lopposed to the line draw1ngs of her earlier experlments
The'ch01ce was prompted by a de51re'to keep the test "purely
linguistid" but it may have confounded the experlment
somewhat by placing more demand on comprehen51on and
perhaps, lessening the productive element of the task,
‘»However;'there is'alnaYS some tradeoff in linguistici
Vs, nonlinguistic stimulus items and, in any.event, vhatever
complications.might have been introduced came out in the"
wash°-interesting'production against perception variance not
only Stlll resulted it is'the cleanest result in'any.of her
.three papers _The comprehension task called for | ;
grammaticality jddgements of forty;six sentences. Fourteen
contained ‘semantic' prepositions (52) and fourteen were

'syntactjc' (53 - 54)v‘ The remaining twenty- elght were
‘anomalous, w1th half v1olat1ng semantlc restrictions (e. g
55) and half v1olat1ng syntactlc co-occurrence. restrlctlons

(56). 55. *Peter steht durch dem Stuhl..
(Peter stands through the chair.)

56. *Peter hofft Uber den Sommer.
(Peter hopes over the summer.)

‘The=subjects”(12 Broca‘sj 12 Wernlcke s) were asked simply

to judge "whether the - sentence was correct or not" (253).

\
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The perceptlon data were corrected for a chance level
(50%), and all nudbers were run through a nested (subjects)
ANOVA. The main effect for task type again proved_very
reliable (an error probability of @ is given — meaning,
presumably, that it‘calculates beyond 4 decimal places), and:
a good measure of the variance again stemmed from the Btoca
patients’ performance, fot whom task type-was signifitant at
a p<0 0003 Such definitive significance statistics-add
‘well-needed‘robustneés’to thebfindinQS'ovariederici (1981)
and Friederici et al. (1982), making them all the more
/problematlc for- conceptual agrammatlsm
Friederici's (1982) exploratlons of the semantlc
dimenston.were also rewarded, to some degree.’ She found a‘\
curious diohotomy in the Broca results: the adrammatic'
subjects were nuch better at producing the semantic
prepositions,than-the,syntactic ones (x=69.64 vs. x= 36 31-‘
signitioant with p=0); but there is. no ev1dence that
meaningfulnese played a similar role in the comprehension
Aytask (i¥92 é8’vs{ §=91 08"nonsignificant) The WernlckeA
patlents demonstrated no such dlchotomy produc1ng ‘no
statlstlcally 1nterest1ng 1nteract10n between task and
prep051t10n type It -is not clear how to 1nterpret these.
:esults._ on one level,»theygservevtoa:elnforce,the
impreseion that Broca.production>and_Bfoca‘perception are
fnndamentally diffefent‘beaets.A_Bnt'there afe alternate
accounts. Most notahly;~it may be.thatkthe semantic

"distincion-outlined above_dissolves,when(thé_task at hand is
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‘grammaticai evaluation. Sentence 56 involves co-occurrence
restrictions, while 55 does not, but the concept of.hoping
over the‘summef, at least without elaborate contextual
justification, does not seem any more sensible than standing
through a chair. Even-if the semantic dimension does net
dissolve in such tasks, it may be obscureé‘by a ceiling
“effect. A second pessibility - iess likely but dearer to
the heart of this thesis — is that a‘Ceilihg effect was in
Qperation as a fuhctioh of the properties investigated inv
previous sections; German prepositions are neteredUced; as
their English counterbarts a:e; and the'widesbreed'featutes
df diphthong and umlaut make for longer average syllable
durations. And, of coutse, the ceiling could be eepported
by both semantic and sonic factors. However,bthis has only
ihcidental.bearing on.the implications Friederici‘s work has
fot the functet.deficit hypothesis, a hypdthesis more and

more difficult to sustain as the data.come in. -

-t

Kudo et al. (1982)
Another rare forelgn language study — Kudo, Kashiwagi,
and Segawa S. %1982) ;nvestxgatlon of Japanese Broca.
patientsf functor peréeptions - also provides data-

incompatible With the function word deficit'hypdthesis‘ and

'-'Japanese has some propertles partlcularly valuable for

I

testlng that hypothe51s It is agglutlnatlve at least w1th‘:

;respect to grammatlcal relatlons and it codes vetb,
arguments w1th post p051t10ned partlcles For instance, 57a

and 57b have the same prop051tlona1 meanlng (a boy [shonen]
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hit [nagurul a girl [shojol}); subject is signalled by the
particle ga, while object is'signalled by o.

57 a. Shonen ga shojo. o naguru.
b. Shojo o shonen naguru.

Ir the passive form the obligue (BY-)object is coded with
the particle ni, as in 57c and 57d (an .intransitive marker
also inflects the verb).

57 c. Shogo ga shonen ni nagurareru.
d. Shonen ni shojo ga ‘nagurareru.

In short, functors (case particles) are the essential cues
of grammatical relations in Japahese, aé essential as word
order in English, and this makes for fatheflfertile ground
in which to dig for data relevant to conceptual agrammatism.
IKudo et al. k1982) see tbe situatién this way as well;

unfortunately,.thé fertility of Japanese here may havevﬁpen
a little intoxicaﬁing, and they tackle thgksubiect with a
cdmplex assortment of sentences, 64 in all. Foﬁr distinét
factors were brought into operation, each crossed with the
others: (1) semantic rever51b111ty of subject and object
(2) voice, (3) word order, and (4) truth value. ‘Rever51ble
sentéﬂces in two word orders (SOV [basic) and OSV) and two
voices (actlve and passive) are presented above * "The
b'Senténces of 58 are the nonreversible corollarles,
58 a. Kuruﬁa ga kodomo o héneru.

- b. Kodomo o kuruma ga haneru.

(A car runs over a child)
-Kodomo ga kuruma ni hanerareru.‘

Kuruma ni kodomo ga hanerareru.
(A child is run over by a car)

foe)

All sentences (16 groups of 4 followihg the above,paradigma)
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were presented randomly to the subjects {20 Broca's
Wernické's, 10 amnesics) in conjunction with a line drawing
that dépicted figures and an action based on the content
words of the sentence (e.g., a boy hitting a girl). The
task, then, was sentencé verification, and truth value was
deﬁﬁgmined,as a function of the sentence and picture
combinations (57a wopld be true with respect to'thebexample
just given). Further, there were two conditions of
'falseneés"in the test, illustrated by 59a and 59b (with
respect to the same example).

/59 a. Shojo ga shonen o naguru.
b. Shonen ga shojo ni naguru.

That 1s, one sentence (SQa) represented an inaccurate
subject-object relation, and the other represented a
syntactic violation (a subject particle and an obligue
particle teamed wiph an active verb). | |

An ideally constructed experiment; both in terms of
focus and statistical dependability, is one that produces
figures testable with a tool like the t—fest. Kudo et
al. (1982) employed, and required, two distinct five-way
analy;es 6f variance: ANOVA1 took Aphasia Subtype,
Reversibility, Word Order, Voice, and Truth Value (T vs. F)
~as its factors; ANOVA2 followed essentially the same design,
“but analyzed the two types.of falseness as the fifth factor
(F, vs. F,). The results include.some significant numbers,
which is to be EXpectéd, but interpretation is not at all
straightfofward. Asiaé.;rbm théwfacﬁ £hat multilevel AﬁOVAs

invariably hook some significant F-statistics (the more

5,



130

tests conducted, or levels of analysis, the more chance of
committing type I ;rrors, é&en at quite low a-levels), there
are serious difficulties'with the meaning of significant Fs
here. For insiaﬁce, sentences of type 59b involve dnly one
inappropriate case marker.(ni), but 59a involves two
inappropriate particles (ga and 0), and for the former the
line drawings are irrelevant, while it is the line dréwings
that i1dentify the iqappropriate particles in the latter.
Further (and of more concern to this thesis), Japanese word
order is free in principle only. In practice it is SOV, and
- departures frém that order are marked constructions, usually
attended by increased particle saress; in terms of the
e#amples inen above, the functors of 57a and 57c are
.systematically reduced, whilevthose of 57b aﬁd 57d are
longer, louder, and higher in pitch.

Still, there aré two aspects of the general pattern in
Kudo et al.'s reﬁults that can be reported‘with sgme
confidence. First, Truth proved a massively signifirant
facfor, with an F df 204.37, and "the performance'difference
between true and false sentences in the Broca's aphasics was
far more - salient than thét in the-Wernicke'; and the amnesic
aphasics" (647). (Aphasia Subtype [p<0.01] and the Subtype
x Truth interaction [p<0.01} were both significant.) So the -
difficulties observed in Ehglish Broca patients with
functors are also present in Japanese patients. Second,

this deficit is context-sensitive: Reversibility generated

interesting variance (p<0.05), as did the Truth x Voice
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(p<0.01) and Voice x Fa13g4¢ype (p<0.05) interactions. That
is, detectability of inappropriate functors varied witﬂ "the
linguistic environment in which they [were] embedded" (648).
The functor difficulties of Japanese aphasia. patients, like

"those of English patients, are not independent of other

linguistic, or extra-linguistic, factors.

Linebarger et al. (1983a)

The title of Linebarger, Schwartz, and Saffran's
(1983a) paper reveals tenor and aim immediately:
"Sensitivity to.Grammatical Structure ih So-Called
Agrammatic Aphasics". It is a clear broadside at conceptual
agrammatism -~ in particular, at its syntactic
manifestations. To this end they designed a test battery
_calling for grammatical evaluation of 451 sentences, 221 of
which were ill-formed, representing violations of 10 classes
of structures. As always 1in sﬁch things, there was a
tfade-off between thoroughness and generality; detail of
experimental design took precedence for Linebarger et
al. over subject representativeness, and their sample
consisted only of "four adult females, victims of organic
brain damage ... aphasics of the Broca type" (367).
Consequehtly, the claim of "providing strong |
counter-evidence" (362) to a syntactic analysis of the
syndrome is a littlé over—zealoué. Noﬁetheiess, their
results do run in opposition to syntactic accouzgﬁJ and they
include some specific implications for a functor deficit

hypothesis. '
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Several of the stimulus sentences hinge on function
word distributions, valid and invalid. For instance, the
difference between the following well-formed sentence (60a)
and its 1ll-formed mate (60b)is the‘presence of té.

60 a. The policeman was talking to a woman.
b. *The policeman was talking a woman.

Likewise, the difference between the valid 61a and invalid
61b depends on the appropriateness of a function word.

61 a. I hope you will go to the store now.
b. *I hope you to go to the store now.

And similar patterns are responsible for the syntactic
violations of most other sentence types in the experiment.
Obviously, there is more to these ill-formed sentences than
the presence, absence, 6r appropriateness of the function
words. For instance, in 60 the knowledge that the verb is
intransitive suffices to reject b, since intransitive verbs
cannot be immediately followed‘by NPs. Knowledge that hope
requires a modal, or perhaps that it reguires an irreal
proposition, is suff’cient to reject 61b. But in both cases
some access to functors is :equired, even if only to
category membership (e.g., modal vs. preposition). If Broca
patients process sentences as content word telegrams, |
irrespective of whether those words come lébeliéd
intnansitive or irreal, then the two sentences of 60 and the
two of 61 would be identical tq them. The results show this
not to be the case.

‘Linebarger et al.'s findings align with those of

Friederici (1982): Broca victims are not particularly
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impaired 1in grammaticalit?\@jggement, even when judgement
hinges on function words. For only two out of the 10
classes of violation‘did mean percent correct identification
of ill-formed sentences drop below 94 (both those cases

being still above chance déespite a substatial outlier mean

of 0.025 for the two structures),

Kolk and Van Grunsven (1984)

A more specifié, and less polemical, assault on
conceptual agrammatism comes from Kolk and Van Grunsven's
(1984) replication of iurif et al. (1972). They asked their
sugjects (4 agrammatic, 2 'non-agrammatic') to choose the
two words from a triadic ar?ay that "go best together in
this sentence" after a sentence containing those words-was
- read aloud, and while the sentence was on display. There
were 18 sentences, evenly\divided into the three types
represented by 62-64 (the examples are Kolk and Van
Grunsven's, but it is not clear if they are direct
translations of the originals, given in Dutch, or merely

iilustrative):

62 The horse kicked my son,
: (simple active: Det-N-V-Det/Prep-N)

63 The car is washed. "
(simple passive: Det-N-Aux-V)

+

64 Rich people buy expensive cars.,.
(simple 'adjectivals: Adj-N-V-Adj-N)

However, pretest subject preparation was more extensive here
than in either zurif et al. (1972) or Kolk's (1978b)

replication. First, all subjects were screened for their
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their ability to understand the nature of a triadip
comparison. They were presented with three content words,
two of which had strong semantic ties (e.g., son, WObd,
parents), and they very consistently chose that pair. Each
subject was also given several trials exactly parallel to )
those of the central test, and |

A

after he had made his choize for the

third triad it was stated that this

choice was, of cpurse, perfectly

acceptable but that other people

could have made a different one.

Then the other two possibilities &£

were pointed out 'to him. It was

stipulated that the choice was a

personal one, that it was not a

matter of "good" or "bad" and that

words that were adjacent in the

sentence need not be paired (34).
In addition, during the test proper the subjects were
required to demonstrate the two alternative groupings after
they had selected from each first and sixth triad.

These elaborate precautions that the subjects
understood the task resulted in radically different clusters
from those of the two earlier studies. The non—agrammétic
subjects produced cluster graphs of the pattern claimed in
the earlier studies to typify agrammatics. While this,
finding is not at odds with the earlier studies — it
couldn’'t be, since both of them included onl sgrammatic
aphasics — it does seriously compromise Zurif ef al.'s claim
of "isolating the syntactic impairment™ (1972:415) of
agrammatism., But the agrammatic clusters are in direct

conflict with the earlier runs of the experiment: they take

the 'normal' pattern of conjoining words according to
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‘phrasal oonstituency, pairing, e.g., the with horse and my

with son. Kolk and Van Grunsven offer“aome interesting
speculation about the dischepancy’between their data and the
ptevious findings}'in‘particular” that the patients who

group contént -words with content words and functors with

functors do so because they are people who knon«they-have

'diffioulty’understanding language meaning,‘know the testers

are languag therap&sts, and expect to be’teSted on meaning.

But the two 1mportant points for thlS thesis are (1)

C R

'non—normal judgements (i.e., grouping by some metrlc other

“than phrase structure) on thlS task do. not necessaglly

reflect a lack of structural knowledge, and (2) ‘arguments .

‘ for conceptual agrammatism dépending on the zurif et

J]. (1972) results areuseverely weakened.

Smith ‘and Mimica (1984)
Desplte this mountlng evidence and its attendant
arguments, conceptual agrammatlsm does not appear to be in

any - 1mmed1ate danger of extinction. A good example of 1ts

-

\healthy constltqtlon ia;the recent paper of'Smlth»and Mimica

(1984).  They report,on‘a'study,of'cage-ﬁarﬁgng’sensitivity
by agrammatics in an'inflected’language,,and’they‘intetpret
their results\in support of an acceseing hypothesis which |
clalms that Broca patlents have a spec1f1c problem acce551ng
fsyntactlc (case) cues \

"Their subjécts wepe 10 Yuoosla; Broca victims} native

14

A | B "
speakers of Serbo-Croatian, and 10 neurologically intact

‘Serbo-Croatian Yugoslavs "matched approximately [with the.
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aphasicsj‘for age and educational background" (280).° The
stimulus items were three word Serbo-Croatian Sentences
constructed from four pools of concrete nouns and .a verb
3 poolat The noun pools were~establlshed\accqrd1ng to two
‘:blnary metrlcs, anlmacy and overt case‘marklng That is,
vone pool con51sted of nouns that were both anlmate and tookv
dovert markers;‘one pool was imate but d1d not 1nf1ect one o
' was anlmate and 1nf1ected another vas 1nan1mate ‘but did not

'“1nflect and the fourth was 1nan1mate and 1nflected The

o sentences were generated at random, S0 that each‘pat1ent and

matched normal had a unlque set but the sets conformed to
fthe.follow1ng constralnts: there_werevthreeslnflectlon, |
types,gnominatiwe-accusatiVe,saccusatiwe-nominative;ﬁand
ambigUouS'(where nefther noun was‘inflected}.there were two
‘word sequences, N-V=- N and V-N-N (word order'is a Secondary'd-
cue- of grammat1cal relatlons) and there were 3fanimacy
'condltlons, anlmate—lnanlmate; 1nan1mate anlmate, and | !
animate-animate. These factors comblne to make 18 sentence
types.(3ax'2.k 3), a each type was represented by two
tokens; for a total of 36 sentences oer.set.JuThe sentences:
'were‘taped "in a slow, even voice, Lnd‘each;sentence;was
krepeated'twice" (281) and the subjeCtsidemonstfated‘ | R
kcomprehen51on by model maniouiation _a task they "had little'i
‘trouble understandlng and performlng" (281); despite the |
lreported hemiplegia. No feedback was proVided'during E

N B t‘esting‘o
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The diversity of variables required three ANOVAs: one
within each subject group, and one treating group as a
between-subjects factor and the three remaining factors

(case, word seguence, and animacy) as repeated measures.

There is l1ttle need to report on the w1th1n normal results

'here other than to note that they "were qu1te 51m1lar to

those reported for a- larger sample of Serbo- Croat1an

,5
unlver51ty students“ (282) Nor are the w1th1n Broca
(@

' f1nd1ngs of partlcular moment' 1n most respects they

vparalleled the normal group, at a lower level of

';performance. But the thlrd analy51s is more reveallng It

found a signlflcant cased x group interaction’ (p<0 001) which
shows the Broca pat1ents to be con51derably less sen51t1ve'

to case marklng There wé% also a 51gn1f1cant an1macy X

groupvlnteractlon (p<0 009) Whlch shows the Broca's to rely

more heav1ly on semantic strategles for 1§%erpretatlon even -
when those strategles conﬁﬂlct with the case’ 1nflect10ns.
Further a post hoc comparlson of the tyo groups showed that

a convergence of all grammatlcal relatlon cuest(word order,

‘anlmacy and overt 1nflect10n) resulted'1n 1ns1gn1f1cant

'comprehen51on dlfferences'-the Broca patlents had a success

rate of 90% w1th such 1tems. Clearly, these'results.are in

- consonance w1th the major flndings of thfs section:

h agrammat1cs have d1ff1culty comprehendlng purely

grammatlcal'h1nformat10n but the more redundantly that

: 1nformat10n is coded, the- better they do.
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As Smith and Mimica‘(1984) point out, this differential
loss — when the information is available i pme contexts
- but unavailable in others — rgudifiicult to reconoile'with a
Uniform loss theory. Grammaticai%formatives>are not lost
across the board. The anthors do not expiore the dimensions
bof the loss‘totany depth, suggestlng only the unlnterpretted
data reformulatlon that the problem involves an inability to
rellably'access cues of grammatlcal relatlon but a strong
'p0551b111ty is’ that a contrlbutlng factor is aCOUStlc -The
.Broca sub]ects were least sen51t1ve to case marklng, and |

case 1is coded in Serbo- Croatlan by unstressed SUfflxes

SUmmary
There is a number of 1nd1v1dual problems with the work

"eviewed in thlS sect1on - problems of de51gn, of analy51s,
-and of 1nterpretat1on —‘but two relatlvely clear results are
extractable Flrst Broca's apha51cs do Aot detect functor
"méanlng as rellably as nonapha51cs. They have comprehen51on(
dlfflcultles, and those dlfflcultles“implicate function
words¢"Seoond;,the diffioulties do -not implicate‘function
wordsbqué funttionbwords; ;Therekis no uniform, |
eiass—dependent]loss.' There areaat_1eastithree(variables'—
praématic, semantie, and aooustic-; that oondition'functor,
..o0mprehension in BfoCa;s;aphaSia.p Meaning and sentential
' stress effect a saliency in functors theykdo not normally
possess};and Broca victims,respond more atdurateiy as a

function of increased salience." (Pragmatlc varlables most

'llkely work 1n a prec1sely reverse manner by maklng the
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functors irrelevant.)

2.2'Theoreticall
Theoretlcal speculat1on as to the nature of pure’case‘

Broca's aphasia has for the most part been ellded in the
ldlSCUSSlOﬂS above, and 1in general theory,does not play a
:major role in thls thesis. The prlnclpal reason for this
" apparent omission is that recent aphasia theories are
largely proposals of competence dysfunctlonz and’ competence
'1— as & psychologlcal reallty - 1s 50 poorly understood that
.cognltlve accounts dependent on it must be relegated to a
psc1ent1f1c anteroom, alon951de speculatlons on the nature of
extraterrestrlal llfe,vto awalt relevant breakthroughs,ln
-data. Competence theorles 1n nonpathologlcal llngu1st1cs
.from the Standard Theory to- Generallzed Phrase Structure
Grammar, have essentlally been: developed and modlfled
: accordlng to cr1ter1a like con51stency, completeness, and
par51monyr“ These are all cr1ter1a that respons1ble
pathological‘accounts also have to meetg eventually. But
.the most pre551ng concerns at present do - not 1nvolve formal
elegance. They 1nvolve dlrect emplrlcal research and
v'hypothe51s testing, Competencemmodels intact or with
p051ted malfunctlons, are s1mply not testable in any
rellable way. | |

| ‘Nonetheless, two competehce.theories require some
attention here.. The first, Zurif's proposal‘ofvsyntactic‘v
incompetence; requireS‘attentlon,because much of the‘work_'

. K\‘
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reviewed above has been taken, bylZurif and by others,‘as

concrete evidence in its support. The second, Kean's theory

(of phonological incompetence, requires attention because the
W : ‘ :

'experlment reported in the follow1ng chapter may, . —_

superf1c1ally, appear to test its. clalms

2. 2 1 Zur1f s Syntact1c Proposal

Edgar Zur1f s account of Broca's syndrome, advanced in
& number of papers by a number of scholars, is of course not
.strlctly Zurlf 5. ’ As above it flrst shows up in Goodglass
(1968) as conceptual agnammatlsm ‘and it has several
manifestatlons that Zurif may not endorse | But‘he’is by far
. the most enthu51ast1c and prollflc proselytlzer, and hlS
‘research 1s central to both 1ts formulatlon and current
acceptance The general character of the account is

syntactic: Broca v1ct1ms have produbtlon and perceptlo

difficulties that run 1n parallel because they are forced‘tov
' trafflc in major 1ex1cal items by an "1nab111ty to satlsfy
some minimum requ1rements of a’ syntactlc processor" (Zurif
~and Blumsteln [1978;245] . The'exactvnature of this ’
1nab111ty has not been fixed. In early work it was‘ _
‘icon51dered to be semantlc (Zurlf et al. [1972]).1 Later ft
was'held to implicate lexiCal‘retrievai.processes (Bradley_

ot al. [1980]). More‘recently.it has gravitated tovard" |
Kean's "sound-syntax interface" (Zurif [1982b]). | (all three'
‘suggestlons are treated as fully compatlble in his work. )

The theory . has also moved from an exp11c1t competencev
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proposal to one cloaked in the language of petformance. !Bnt
the generai character — syntactic incompetence keyed to
- function words — has been remarkably stable; for example,
the 'performance model’ Zurif (1982b) brlefly entertalns
employs the "grammar as-a component" (206), and the
‘dlscu551on oentres on>that component
Hoxevef, it is 1mportant to notlce that zurif has never

adhered as rlgldly to a functor def1c1t as prev1ous’
dlscu551ons‘m;ght_suggest;;_Hls.general_cla1m is that Broca
‘victims comprehend‘by sampling major_lexicallitems, but
v.asidepfrom popular’articlespin magaZines like_AmePfCan'
Sciéntist he has neveroimplied that an acrOSS*the—board
loss of function words attends Broca's: syndrome «'He couid
not support such a cla1m data he has been 1nstrumental 1n
.collecting argue/agaanst,lt.r Recallj for 1nstance, that the
eatly;cluster anaIYSis workvfaileddto diectiminate betveenb
ag:ammatics'andpneutoloéioaily sound CQntfole by theit'dv

_treatmentvofAthe object NP in sentence 17.

17. Where are my shoes? P "‘.‘.fiw, s

The:StOngeet c1uster for both groups was tne.conjunottof my =
and shoes, totmingda recognizable Né., Similar results
followed from a later run of the same de51gn (Zurlf and
Caramazza [1976]), which used an‘expanded StlmUlUS'Set,
illustrated by 65 and 66. - .

65. My‘'dog chased his cat., -»i- e
66. Gifts were given by John. - '

Thebcluster graphs for sentences of type 65, somewhat

surprisingly, upheld the general results of anif et
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al. (1972): the control graphs resembled‘phrase markers,
‘1nd1cat1ng a constituent- governed group1ng, the agrammatlc
‘graphs followed an apparent contentive-with-contentive,
functor—withffunctor strategy. Possessives did not affect
the response pattern in the second.run, and 65 was treated
by both groups much like 15 of the original study (The~dog
‘chased a caf) ‘ But in sentences like 66, both subject pools

con51stently judged by 'to go best wit /'dohn, maintaining

the 1ntegr1ty of the PP, In a more recent study} a

‘,repllcatlon of the Goodenough et al (1977) Token Test

paradlgm whlch gave "the patlents unlimited tlme zurif and
his coworkers found that all the subjects "recognlzed when
‘an artlcle [was] .; used.1nappropr1ately" (zurif
[1982b;205]); | | |

In short -Zurif's‘research has’unCOvered a number.Of.
51tuatlons in wh1ch Broca v1ct1ms ev1dence" gradations of

[

'sen51tiv1ty to functors" (Zurif and Caramazza [1976 270]

The two cluster analyses show relatedness to vary ‘as a
product of 1nd1v1dual lex1cal 1tem though sentence type or
availability of similar functlon words (i.e.,‘artlcles,
possessiVeiﬁQQ?d prepositions)bmay-well have been crucial‘
factors.. The Goodenough et al. replication'shows,detectionf
ot inappropriate article use to improve substantially with_
f1ncreased proce551ng tlme ~The'wariables were»différent‘in
both cases, but each patently evinces dlfferentlal treatment

~of~ functlonwwords.- Thls»dlfferentxal‘treatment ls’also the

principal‘ffnding of this chapter's survey of’function‘word
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experiments, of course, and it demonstrates quiten
conclusively that class membership is not a reliable
predictor of agrammatic performance on metalinguistic (or
- comprehension) tasks; in particular, Broca victims do not
respond simply‘as a function of the oontentive vs. functor
dichotomﬁu“ |
| This finding automatically vitiates certain

pgculiarities of Zurif's proposal.  For instance, impairment
of a specific funotion word retrieval system is ruled dut if
some functors are;reliably retrieved while others are not.
Nor does the semantic aroument appear to hold, since by in
66‘is a mere oblique object'marker, with considerably. less
'weight " than my,~or'even the But dlfferentlal treatment
has more damaging 1mp11cat10ns for the general clalm that
syntactlc dysfunctlon is the heart of agrammatlc
:comprehen51on dlfflCUltleS There is just no‘reason to
suppose that-a syntactlc component-reqUires access to
lexical 1nformatlon beyond category (and subcategory)
membershlp, and categorleally my is indistinct from the, On
is ipdistinct from next. to They are drst1nct.semant1cally
fand acoust1cally, but not syntactlcally

The problem, then, is not that Zurlf s proposal cannob
aocommodate»difterential treatment of functors; in fact,
quite the opposite . The admission of gradations of :.
sen51t1v1ty has two unde51rable consequents for the
proposal: (1) it weakens it to the p01ht where empirical

testing is no longer feasible; and (2) it starts the
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proposai on a.slippery slope away from syntax. The first 1is

_ﬁbt desirable because an untestable hypothesis is

écientifically vacuous. The second 1s not desirable because

an argument on a sllppery slope tolerates both a proposition

and its converse: syntax is respon51ble for Broca

comprehension difflcult;es and 'syntax is not responsible
for, Broéa combrehension difficulties’

« Moreover, ,a very specific and extensive study which
attempts'to un;Qver‘a syntactic deficiehc? in Broca's
syndrome has»ﬁroauced results that indicate fsyntactip
competence is not inaccessible either in Wernicke's or in
Broca's aphasia" (Lonzi and Zanobio [1983:1771). The four
year,‘133—subject‘f53 Broca's, 45 Wernicke‘s; 35 normal
controls) experiment tested‘er syntactic abilities in four

C . . L. &
distinct areas: general complexity, infinitival complements

i

with null subjects,:deictic forms, and structural

paraphraées. It found that the two aphasic groups were

virtually ihdistinguishable from one another on all their

&

" tests, and though obv1ously 1mpa1red fhey performed on

parallel w1th Ehe normals. |

If Zprlf s proposal were a straightforward‘cléim of”
function &o%d loss, it would implicate synfax; more
significantiy,'it would be empirically falsified by, for

instance, Mack (1981) or much ofIZuriffs own research. But

~'* However, they found one subtest which provided a

dlStlnCthﬂ between the two aphasic pools: the Broca
subjects had more difficulty with the interpretation of a
genitive PP, most often judging it to be a simple object NP
(Lonzi and Zanobio [1983:177])). That is, they showed less
sensitivity to a function word (di).
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as soon as selective loss of functioﬁ words, or graded
sensitivity, is introduced, yntax 1s exttaneous The
interesting variable then becomes whatever the basis of
selection is, and there 1s good reason to believe that a

central variable 1is acoustic.

2.2.2 Kean's Phonological Proposal
There is good reason to believe the variable, or a

central varizpie, in the differential treatment of functors
ims

by Broca vic is stress-related. The evidence reviewed

in this chapter is certainly consonant with such a
suggestion, and such a suggestion is the primary thrust of
this thesis. Since stress is the province of phonology in
linguistics, the gvidence 1s also consonant with a
phonologicalvaccount of Broca's syndrome, which.is the
primary thrust of a series of papers by Mary-Louise Kean
(1977, 1978, 1980a, 1980b, -1981, 1982). And a change of
focus from syntax to phonology is in principle an attractive

one:
The likelihood that this endeavour
['biological psychology'l]l will go
far with syntax in the near future
is low, because we still know very
little .about the principles of motor
control that might underlie
syntactic capacity — that is why
[the] current study of syntax is,
from a biological point of view,
descriptive rather than explanatory.
But the prospects are better for
phonology, because phonology is
necessarily couched in terms that
invite us to reflect on the
perceptual and motor capacities that
support it. (Studdert-Kennedy [1982:329])
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However, Kean's position and the positioﬁ éf this thesis are
emphatically not in consonance. Her theory 1is
competence-based, vaguely circumscibed, and founded on
several notions motivated solely by the thedry; nor, 1in
Studdert—Kennedy's terms, does it pause iuch to reflect on
perceptual or motor capacities., But i1ts compatibility with
the data and 1ts superficial resemblance to the argument of
this thesis, demand it receive more than summary dismissal.
v As the number of publications indicates, Kean's theory
has undergone some modification, but the alterations are
minor — principally terminélogical — and her position 1is
~still best characterized by the earliest paper:
A Broca's aphasic tends to reduce
the structure of a sentence to the
minimal string of elements which can
be lexically construed as
phonological words in his language. (1977:25)
The account is admirably succinct, but it is also patently
underspecific: what is Jexical construal and what are
phonological words? Neither is adequately defined. The
former, she admits, "is not a phonological concept", but
claims it "is part of the normal language system" (26), not
merely an ad hoc postulate.
As a demonstration that construal ié an actiQity of
undamaged language users, Kean appeals to speech error data.

She considers several errors on the order of 67.

67 My frozers are shoulden.
(for shoulders are frozen)

-

67 is a possible speech error (she implies her examples are

attested) because Shoulder§i which has the lexical structure
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given as 68a, can be misanalyzed as having structure 68b.

68 a [#[#shoulder#]s#] .
b [#[#[#should#lers)s#) »

This "construal of er in shoulders as a word-boundary suffix
is possible because there is an occurring suffix -er (as in
dealers) and -er does not affect stress" (27). On the other
hand, 69a is not a possible speech error, since 69b is not a
possible construal of sing.
69 a. *they choring sals.
(for sing chorals)
b. *[#[#s#]ing#] N

. e
B /\\ bt j‘? )
Although -ing occurs as both a derivatidnal and inflectional

suffix elsewhere (e.g., jumping), it is not possible to
constrﬁe‘a single consonant (namely, s) as a'phohological
word. Lexical constﬁual,\then, 1s a process solely
concerned with the recognition of phonological words, which
reveals its role in Kean's principle as (1) .circular, and
(2) obfuscating.
The key term is clearly phonological word, and
“@onstrual receives very littlé mention after the first’
\paper; Kean (1977) provides two properties that define her
- central concept. First, it is a crucial player in the game
of prosody (24). Second, it is delimited formally as.anys
string, X, which occurs in the envifonment, [# #1, such
that X contains no # (24). The first property is general
and informative, and it démonstrates admirable goodness of

- fit to Broca's aphasia data; affixes rarely affect lexical

stress in English, and functors rarely affect sentential

stress. Both members of the following two:pairs have the

)

1
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same stress assignments:
70 a. mother
b. motherhood

n 71 a. *Boys °‘climb 'trees.
T b. The *boys ‘climb up the 'trees.’

1

i
The second property — the formal environs of mother, boy,

etc. — is, of course, theory dependent. However, ..
phonological theory is never given much substance in her
work.'® The only specific given of the phonological sysfem
she foliows is "that of word-boundary assignment: assign a #
to the left and right of every lexical item (N, A, V, P,
"Adv)" (1981:190). The machinery of this assignﬁent is not
specified, but her authority is Chomsky and Halle (1968) -

and those authors include a definition which may well have

been the prototype of property (1):

Suppocse we have a string ...Y... =
...2[#WHIV, where Z[# and #]V are
termini..., and Y contains no other

termini. Then [#W#] is a word (367).
But SPE, just prior to this definition, also.includes a
cautionafy note apposite to Kean's work: "it is important to
bear in mind, however, that a word, in the(phonologically
relevant sense, is not simply determined as a string bounded
by occurrences of #" (367). 1In specific, éhomsk§‘and Halle
explain that for generative phonology such strings as 72a

and 72b, which they analyze (with Kean) as 73a and 73b, meet
""""""""""" ]

'* Even reports in the literature sympathetic to Kean's work
feel compelled to notice this skétchiness. For instance, »
after noting Kean's persuasiveness in arguing "that
agrammatic behaviour -in Broca's aphasics is determined by a
unitary impairment”, Lonzi and Zanobio (1983:188) note
parenthetically that impairment "remains to be described in
its mechanisms". ,
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" "the definition 'word'" (367).

72 a differing (
. b metalanguage - :
73 a [#[#differ#]ling#]
b [#meta[#language#]#]

So there is no one- to one correspondence between the notlons
of SPE and Kean, despite the notational parallels Klosek
(1979:65) notes this discrepancy as well, and'Kean responds
by drafting"another'dlstlnction, holding betw%en'word-level
“word and phonological word (19?9'77n10 1980b 256) 'Thisg:
inovation does not alter the fact that Kean s term has no
predecessor'in the principal document. of the’phonological-
theory which apparently underwrites her analysg@@of‘%roca s
syndrhme ' }
More problematlc for her accéynt however ‘is'the

existence of powerful "readjustment rules to "erase'.the
word boundaries"” (Kean (1981:190)). Chomsky and Halle use
this‘mechan&sm solely to account for intonation contours not
predlcted by the1r regular sentential stress dev1ces
e—ﬂ9§8 371-2); Kean follows suit, using the rules to mop up -
izata her theory won't otherw1se handle (1979:77, 1980b;252,

.1981.203), But nowhere, in either SPEJor Kean's wri&lngs,
. ° . ! B “

_ is a readjustment rule giyen. Nowhere is there a suggestion

‘as to what one might look like if it were given, when it

might be triggered, how it might‘befconstrained,for what

purposes additional to an ad hoc clean up it might .serve.

“. For Chomsky and Hallelthis is not really a problem: their

disgussion is brief and they admit the rules are thorny

-

because "it:is very difficult to separate the study of these.
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processes from the study of the theory of perfornance in any
principled way" (19685371). But Kean, who is only
interested'in competence S1mply 1mp11es the rules are a

© well- entrenched feature of a un1versa1 phonological theory.

- The difficulty here is more than a lack of detail: even
if it were,possibie to asSume Kean's phonological framework
was essentially identicalfto'SPE (and to assume that |
framework has no difficulties’ of its own), her invocationkof
readjustment ruies makes her‘accountvof Broca's syndrome fij
empty. Withomt at least cursory constaints; the existence
of this rule type iicenses virtually_any arbitrary string to
occur in the environment [#___ #) or not to occnr‘in the
environment Lr____#]. » B | . .

However, Kean makes some attempt to 51destep these
" criticisms by cla1m1ng that phonologlcal word is "deflned
within unlversal 11ngu1st1c theory" (1989a:358, é?., also;
1977:41, 1980b:251,-1981:197). - This is iess than o
reasSuring Universal linguistic theory in pr1nc1ple is a
’genetlcally encoded Grand Un1f1catlon scheme for. language- ’ fﬂ&-
in practlce, it is a realm of forms, appealed to w1th
‘1ncreasing frequency in work by MIT alumn1 and some of thelr
‘1ns§ructors yhere such things as 1sland constra;nts and
responsible definitions have residence. Kean is»too recent;_"

a graduate to call thlS construct by 1ts 1965 name,kLAD

(Language_Acqu1s;tlon_Dev1ce, see Chot' M§65:52]) “but.

her Broca analysis has spanned two des ants: in her_first

paper (1977:40), it is LRCS (Langdage,Responsible Cognitive

1
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Structure;-seg_Chomsky andfﬁalker [1978:15]); in'herrrecent'
work, it has the more up—to~date title,.UGJ(Universal
Grammar ; see Chomsky [1982 71). Whatevervits label; Kean ,
(1981: 197) echoes Chomsky in assuring us that ‘dhe "theory of
.universal grammar is an_emplrlcal hypothe51s".’ ThlS 1s
true, but it is not aygypothesis subject to verlflcatlon-
before another acronym~is huch‘hetter hnderstoodv~DNA. For
the mdmeot a more useful characterlzatlon comes from .
Dennett 19%¥639) "pn551ng the buck to blology"

' Thereoaﬂg a number of other problems with her work —
such as the clalm thatﬂthe Engllsh plural is derlvatlonal,
- and the systeméticxmisuse of clitic as.a}foil toi;: |
phohological word (see Harris [1983j for q@??re>detailedﬁ
critique) — but the issue of prihcipal concern here is the
partécipation of phonologiéél word'in stress assignment...
‘The following synopsis should‘demonstrete that “the theory is

no less problematic here:

iy or Adv., assign #
jde s’ of rt (pp. 21, 24, 29).

(a) 1f 'a word is a N,
bgundaries to bot

“(b) A551gn stress only" to words flanked- by #
~ boundaries (p. 24)

(c) "A phonological word [1s] the domain over which
the assignment of stress [takes] place” (p. 31).
(Klosek [1979:64]; the page numbers refer to Kean
[1977]) \ , o .

¥ a

In short, the concept is "ultlmagely fo¥nded on-

4ex1co syntact1c criteria” (Klosek [1979*64] More
specifically: phonologiéal word is isomorphic_with terms
such as major category (defined‘syntacticaliy); majon

exical item (defined lexically), content word (defined o



functor loss theory are avoided in her account.. Her

semantically), and open class word (defined in neutral,

 set-theoretic terms). It looks very»chh like Kean (1977)

has coined a term, appropriated a well-established
linguistic notion, and built a theory around it.‘ Further,
the bhonologicai word / nonphonelogical word dichotomy "is -
not a stress / stresSless.diStinctien universaily" (Kean
[1979:78, cf., also, 1977:34, 1980a:358, 1981:192]).

Still, the implication re%ains that in some

non-universal, language-specific cases, stress is criterial,

"and while there are some'later hedgings it i1s clear in the‘_

first paper that Engllsh is one of those cases: phonologlcal

. word 1s<"def1ned in English as the domaln over which the

assignment of. stress [takes] place"” (1977:21). Desplte the

Jganifold complications, and confusions, of Kean's

phonologlcal proposal this statement, in eoncert‘with the

clalm *hat Broca¢v1ct1ms reduce speech to a strlng of

VI

ph?waloglcal words, makes her proposal dovetail quite

‘smoothly with the research outl1ned above and the general

hypothesis of this thesis. Moreover, the dlfflcultles posed

by pdiysyllabic and compound prepesitions for ajsimpie

phonological component meréﬁy flanks all prepositions with

"the #—boundaries ahd then employs: readjustment rules to

- erase those on elther 51de of monosyllabic ones (Kean

[1981'1901) (This procedure marks another point of

" departure from SPE, which does not assigh #s to any

prepositions — Chomsky and Halle”11968:366, convention
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115].,1¢) The‘solution ismvery ad hoc, but it works, and it

effectively reduces her glalm to '(English) Broca victims

.exp101t stressed words and have dlfflculuy with nonstressed

).

A

This is essentially the hypothesis my replication of

Heilman and Scholes (1976) is designed to test. But it is

important to notice that the experiment does not, and could

not, test Kean's theory. For one thing, stress is
incidental to her proposal. But more significantly, there
is no oonceivable'way to test her claims. Her theory rests

on the'amorphous and wholly unverifrable notion,

- phonological word.

v

- 2.3 Conclusion

‘There is one further point of contact between'Kean‘s

argument and the argument of thlS thesis, however: 1stress'is

:also incidental here. But it is incidental in a quite.

distinct way. For Kean, stress assignment is a reflex of

the phohological word category (in English), and

~consequently a "diagnostic“,of that category (1977:34);

. a%parently it is one of many such dlagnostlcs, though no

others are ever spec1f1ed But “the mechanisms of stress

a551gnment, and nebulous categorlzatlons of lexical items,

 appear to be well b651de the point in the Broca

comprehension problem. The crucial factor — following from

Lapointe (1983) - also notices her use of ‘readjustment
rules differs from SPE; however, he does not see that as a
problem. : ' ' '
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alcareful, if lengthy, sifting of the empirical studiesl—
looks to be the simple acoustic properties of the épeech
signal. 'Thatbis, felatively long and loud words with |
proportionately more distinct fos’are.processed by Broca
Qictims better than shofterﬁ quieter Qofds with less
distinct f, values. The critical acoustic notion is_
sal ience. -

of coﬁrse, saliencevhas not tfaditionally been anymore
well-defined in'linguistics than, say, phdnologicaj word,
but it can be localized outside of an‘arbitrary formalism in
a way that the latter ca%hot, and it'can’be quantified. For
present purposes, it is identified with a'diré t increase of
duration, amplitude and distinctiveness Pf fuﬁj>mental
fregquency. The items altered in my replication of Heilman
and Scholes (1976). cannot be accurately described as
receiving more stress, siﬁce stress as a theoretical concept.
is also associated with "a certain degree of vagueﬁess".
Stress is relative, definable 5nly with reference to
nonstress (in turn obviously definable 6nly in terms of
stress); the problemé‘bf.definitioﬁ are very‘thorny. But
~the stimulus‘modificatiOnsvcan be described as increasing
salience — éomething that could be teStedbby, for iﬁstance,'
masking experiments. o | .‘” |

More to the point, there is alréédy evidence>increased
duration, and to a leéserlextent incfeaSES of amplitpde ahd
fo, facilitates‘perceptiqg~for aphasia victims, the |

population of concern here. The temporal evidence is most,
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concrete. Efron (1963) and the seQeral researchers
following his lead convihéingly demonstrate that increased
time makes pure tones, arbLtraryncomplex toneg) speech
sbﬁnds,‘ahd words significahtly'mdre salient for aphasics.
These findings are pérticularlyvimportant'bécause they
strongly suggeét that some of th¢ perceptual difficulties of
aphasia may be epiphenbménal (Efron [1963:418]). 1In
performance terms, they‘signal g%e presence of "a certain
kind of 'noise' or defect in the auditory éystem\of aphasic
patients even at a stage precec ., speech comprehension”
(Sasanuma et al. .[1973:72]). Tu+ =sults are also quite
robust, following from a number of paradigmg with a wide
range of stimuli. |
The temporal work more directly concerned with

comprehension is less robust, but again a diveréity of
stimuli énd paradigms have generated quite consistent
“results — ghdﬁthe conclusion these results motivate is that
the influence increased time has on speech perception also
extends to speech comprehension; The indications are nbt as—fj ﬂ

uniform. Some researchers claim to have uncovered ﬂi?

counter-evidence (Blénchard and Prescott [1980], Riensche et
al. [1983)), and virtually all studies that break dgwnf
performance by'individuél isoléte a few who improved only
slightli, or did not improve at all. But most of the
studies produced convincing significance levels for better
performance under their expanded condftiohé. All the

general tests demonstratéd comprehension to improve
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nontrivielly'as a function of increased time, though some
were not reiiably contrgl}ed,(efg., Sheehan et.al. [1973&),
and the Token Tests'ﬁé?e for the most part just as

v . ‘ :
straightforward. The TT paradigm is especially important,
of course, since Brbea victims do rather well with
generalized comprehension probes, like the Minqesota Test,
while averaging scoreskindistinct from those of Wernicke
patients on the more pointed TokeniTest. And all temporal'
modifications of De Renzi and Vignolo's (1962) ﬁaradigm}

Vs

even those that claimed to have found counter-evidence to

apbrominent

&

subgroups that benefitted from increased duration. Poeck

expansion facilitating comprehension,

and Pfetron (1981), the most extensive study,'found the most
sfable.results;v Further, the two experiments that looked at
the data in.terms ef task é:adatien (Parkhurst [1970],
Marckworth [1976]), found that variable performance
decreased a% the tasks became’mbfe'difficult: the harder the
pesk, the more Qisibly temporal expansion improved
performance. .Sincelmessage complexity ig a type"of
information noise, increased'dufation here™can be seen as a
direct,manifestatioh of salience, resisting noise in the
stimuli. | ’

An {i:i;iterestihg. sidenet.’parallel tko"the complexity
result, also comes out of the Token Test experiments., Liles
and Brookshire (1975) produced numbers indicating that

aphasia involves memory limitations, and that these ;

limitations interact with temporal expansion. In
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particular, they found that iﬁterpolated silénce late in the
stimulus sentence only improved comprehension at a=0.25.
More specific explofations of short term memory loss in
Broca's syndrome, discussed in Chapter 4, have also found
these deficiencies to be significant. This means that there
1s evidence of a particular fype of noise in the auditory
syétem — message degradation as.a (partial) function of
hardware siorage restrictions .— which lies outside any
competence-defined comprehension models. It also means ﬁhat
certain kinds of expansion techniques, in;luding at least
late-interpolated silqnce, do not sufficiently boost message
salience to resist that noise. - |
Experihental research into the saliency for aphasics of
the remaining two propertéesif amplitude and f, — is not
near so straightforward as the temporal work, but the final
indications are similar. -Although there is no precisely
focussed evidence that incfeases of amplitude or freguency
benefit aphasic comprehension, a number of factors conspire
»to that conclusion. First, with specific reference to
amplitude, there is the clinical impression that
comprehension improves with "increasels to] the loudness of
the auditory signal until ahboptimal level is found" (Darley
[1976:1]; c.f. Schuell et al. [1964:339]). Second, it is a
well—documeqted fact of psychoacoustics that all three aural
dimensions impinge upon the perception of one another. For
instance, discrimination of pitch, a psychélogical notion

most closely associated with f,, differs as a function of

v



158

signal duration and signal amplitude; and loudpess, a notion
associated closely ‘with amplitude, is peréeived differently
at different durations and frequencies. Moreover, time and
pitch have an especially close relationship, since a long
tone contains more pitch periods than a shorter one bf the
same frequency. So the temporal experiments which uniformly
expanded the signal (e.g., Marckworth [1976], Pashek 'and
Brookshire [1982]) bear indirectly on the saliency of
amplitude énd fundamental frequencyo(since uniform duration
increases are also pgﬁzeived as amplitude and freguency
shifts).

Third, and of more direct relevance,'the stress
experiments also bear on amplltude and f, saliency. They
demonstrate convxnc1ngly that victims of aphasia are not
peculiarly impaired for stress detection: Goodglass et
al. (1967) showéd'rétained stress perception with repetition
tasks; Laughlin et al.‘(1979)‘and Swinney et al. (1980)

showed the same with recognition tasks; the one study with

" opposite conclusions, Baum et al. (1982) is so fraught with

méthodological problems thatvit cannot be taken seriously.
This finding, then,'is also qufte robust.

Fourth, this preserved stress perception clearly
influences comprehension: Blumstein and Goodglass (1972)
found that aphaslcs could correctly 1dent1fy minimal pair
members dlstlngu1shed only by lexical’ stress; Pashek and
Broqkshlﬁe (1982)ﬁfound‘1mproved comprehension with

selective use of emphatic stress. And fifth, since Pashek
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and Brookshires’ stimuli were paragraphs of more than 90
words, there are indications in their results thatvstress
facilitates message retention — that it combats the noise of
memory limitatiqns. In short, there is a substantial amount
of independently gathered data that demonstrate the use of
stress facilitates aphasic comprehension — that messages are
more salient for aphasia‘patients when they involve extra
stress — and stress involves increments of both amplitude
and fundamental frequency.

Since stress involves increments of both, there is no
evidence that bears exclusively on either amplitude or f,
saliency for aphasia victims. In fact, since stress
involves durational increments aS well, there 1s no evidence
‘that even isolates the complex of these two factors, and
Pashek and Brookshire's failure to locate a rate x stress

interaction may suggest only increase of duration is

F

critical. But that concluéion_is far from self-evident
(Pashék and Brookshire [381] reject it), and there is
sufficiéht indication in the,étress work that the amplitude
and f, components cannot be dismissed out of hand. In any
evenf, it is very clear from the temporal and stress
experiments that language can be made more resilient to
noise for victims of aphasia. '

The corollary conclusion ffgm the function word
experimentation is that certain words are, for wholly

acoustic reasons, more noise resistant than other words.

Specifically, the well-controlled experiments involving
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short, unstressed functors, like that of Heilman and Scholes

$1976), found a peculiar failure among their Broca subjects
to understand the stimuli fully; the well-controlled
equriments involving longer, stressed functors, like Mack
(1981) uncovered no such failure. That is, the function
word research — though for the most part designed to do
precisely the opposite — supports the saliency hypothesis
with as much force as the expressly sonic research.

The most immediate implication of this support, and of
the functor studies in general, is that Broca's syndrome
does not entail a uniform loss of function words. While no
researchers seriously entertain this possibility, except
perhaps Scholes (1978), functor loss is the most frequently
cited tendency of the comprehension side to Broca's:
syndrome. But, since function word difficulties are not
uniform, there is very clearlyhsomething beyond a
functor—conténtive distinction that generaées results like
those of Heilman and Scholes, and that underwrites the
percepthal problems of Broca victims. Certainly there are
formal and rhptorical manouevres available to linguists who
seek to elevate that tendency to definitional stafus — such
as Zurif and Kean — but a more useful research program is to
try to discover the dimensions of that tendency. The
important gquestion is not 'what (syntactic4or phohological)
class of words is unavailable to Broca's aphasics?’, but
'what characteristics of that class hamper 1ts availability

'to Broca's aphasics?’
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There is some evidence, not considered to this point
that an important characteristic of the class is Semﬁntlc«.

For instance, Gardner and zZurif's (1975) aptly t1tltd paggx, : 'd&

"'Bee' but not 'be'", reports that Broca v1ct;ms *accuraQy§““

decreased and response times increased on a 51mple Oné‘word; %q
R
reading tasky as the words departed from an ideal the
o ay xa
authors termed 'picturability'. The subjedts were mgbt SRR

reliable and prompt for the lexical items m

their production, concrete nouns, and least 3

nouns were
g

§

abstract items. This result held even when

?”&.

wooow

relatively long and phonologically complex‘iqigm; hydrant) : ‘{
¥ g " N
and the abstract items were short easily aj t} glatedrltems
! éﬁ}' :if “ .'(’)

(e.g., at). Further, the subjects’ abiligy;‘o'read functlon

Friederici (1982) - also found her subjects to

Jf’ ‘

concrete 'semantic' OfieSh e fﬁgﬁmﬁl dlngs ¢ome ﬁrom a case

either a content constraint (= bus and gold), or no

constraint at all. (When there were no constraints, it/is
probable he was 'reading' the content denotation; e.

unconstrained or was read paralexically as diamant
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e [diamond].)

But next to is not, in principle, any more dehse
] 9 B
semantically, or more pict%ragﬁe, than on; yet Mack (1981),

: |
found that the former was reliably understood by his
subjects, while Seron and Deloche (1981) found their

subjects to disregard the latter in favour of prag@atic

e

strategies. So, while semantic weight most probably
accounts for some of the variance in the Broca comprehension
results, 1t is not sufficient on its own. X

Goodglass (1976:253) defines saliency for agrammatics
"as /the resultant of informatisn load, affective tone, and
increased amplitude and intonational stress". The

¥
definition is vague, and problematic for research purposes.

~
It is also too loosely formulated; since, for example, the
"information load" on the, as the sole disambiguator of
“argument structure in Heilman and Scholes' paradigm, is very‘
heavy. But it does recognize a semantic component to the
«disorder, and cOnsequeﬁtly is a more complete identification

o f? the comprehension problems than the definition of
tr‘

o salrence adopted by this the51s

ﬁﬁu For the purposes of this study, Sallﬁgce refers only to
the last two factors Goodglass isolates, the acousthar
factors. The reagbps behind thig'restrdction have been
rehearsed several t;ﬁés to this point4 (1) it localizes the
term as an éxclusively‘performance'variable; (é) it is very

well supporggé by emp1r1cal research along two fronts, and

(3) it lrcenses a very straightforward, testable hypothesis.

&
’
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3.° Experimental Procedures and Results

3.1 Introduction

The central hypothesis of this thesis is a simple one:’

that Brbca's aphasics suffer a significant.portion, of their

comprehension difficulties because of a decrease in, or
. 7 . - , ;

interference with, acodustic processing ability. In
ok

-specich,'they unreliab1y process short, unstressed function
"words due tosome complex of the following three signal

l'- c'\ N 3 3 '
-characteristics: brief duration, low amplitude, and .-

- ?

indistinct f,. (This proposal does not rule out the

possibilicy=that another significant porrion of' these

dlfflcultles mlght follow from other characterlstlcs of.

functors, such as low semantlc welght.) -The Heilman and:
Y o ’ : e e
Scholes‘(1976)‘replicatjon around which: this thesis is

"organlzed 1nvestlgates that hypothe515° if it is correct,

alterlng the acoustic dimensions of a normally short

unstress@d functor (the) . should affecL/Broca s apha51cs

fac111ty in proce551ng a- sentence whose 1nterpretatlon

”vlnges,on'lti if the is made longer, louder, and more

distinct ih'pitch, they should comprehend'the sentence
v . ) NG .

‘better. : o | I oo v

Nine Broca's aphﬁsics and nihe“neurologiCélly sound .

‘nonapha51cs were enllsted 1n “the test They were>each

scored on thelr responses to 16 §entences, equally d1v1ded

K

by two condltlons (NORMAL and SALIENT) _The elght sentences

(,of each condltlon were comprlsed of the same four pa1rs,

.
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distinct solely in the post-verb location of‘the,.as y
illustrated by the contrast of 1 and 2:

1.. The man showed her baby the pictures.
2. The man showed her the ‘baby pictures.

The~NbRMAL condition was a normally intoned (recorded)
reading of'the'eentencef the SALIENTicondition was the same
‘reading except thet‘thehsecond thé wes removed and a longer,
-1ouder,}qore‘dﬁstinct the token nas subetituted.
The 5uhjeCts indioated their comprehension of the
“sentences by selectino the ldne drawing, from en array of
fouf,'that’they thought best corresponded to the meaningjof

the sentence. A typlcal afray fog sentence 1, in either

¥

»condition would be a deplctlon of SEntence 1, a depiction
.“& £

of sentence 2, and two deplctlons of actlons enta111ng other
. major lexical 1tem§ (e.g., a m@% show1ng some glrls hats to
a woman and a.man showing hats to some girls). Systematlc
selection of the correct depiction‘waﬂkdeemed tO«:eflect
E good comptehension- random selectionvof;either the‘correct'
}.ch01ce or the ch01ce 1nvolv1ng 51m11ar major lex1cal 1tems
was deemed to 1nd1cate comprehen51on of the content words,
but a def&clency with functors; and,random selectlon among
:eilkfour (which did.not_occut) would ha?e been deemed’to
indicate-a‘generél"leck“of comb:ehension; . flvh
v ’Intthe_oopositionaof the two conditions,'then,
»‘signif}cently mégé corfect fesbonsesito thenSALIENT
" sentences was deemed to reflect better‘compfehension as a

~function of better perception. Significantly more correct

‘responses in the NORMAL condition (non-occurring) would have
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been deemed to-indicate that the acoustic alterations had
. - ﬂ - ! . B

caused.some form of perceptual interference. Lack of.

significance would have indicated that acoustic perception

&

(at least at the tested‘leVEIS)'has littleHbearing on Broca

patients' functor.difficulties.
, HThe remainder of this chapter-feports‘in detail on fhe

subjects, methods, and the results of_tHe:experimeht.
3.2 The Experiment

3.2.1 Subjects | ' -

3.2.1.1 General Description
The subjects were nine victims of left anterior CVAs
. . ‘ . '- l X . ‘
diagnosed as Broca's aphasics, and ‘nine nonaphasic co%trols

matched~fqr geﬁder and age (%5 years, with one discrepancy

£

of +7 years). The abhasic subjectsgaere all enrolled in
lanéuagé inﬁervéntion programs. Efve of the nonaphasics
were recru{ted through segerai hospitals, aﬁd4fopr were
‘dnhospitalized,vo}unteérs«(théré was no attempéﬂﬁé control
for institutibnaliéﬁtion)ﬂ vTablé 3.1 gives’ desériptions of
. the members of both'groups. Each pool is compgised of five
males and four females. ‘The aphasics had a mean age of
65.33 féars.(éz=11.4), ahd,ajmean'edhcapibn'level,'Qhere
available, of 16.94 yearg_(s‘=3.55). The controls had a .
%ﬁumean aée of 66.89 years‘(s’=10.6), and a meanhéauéafion

level of 10.671years (Sz=3.87). All subjects had good

vision 4‘g§bﬂ acuity with no field deficits — though several
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Table 3.1

GENERAL SUBJECT DESCRIPTIONS
L 4 , .
Subjects Age Gender Education Visual Auditory
L (Years) Acuity Acuity

* Aphasic , o .

RS 80 female 12 good fair
FD 77 male  .n/a - good  fair
JC 77 male 10 good fair”’
HT 70 male - ° 4~ good fayr
WP 65 male > 12 . good ~ n/a
AM -~ 58 female . - %6 ° good ° good
DS , 58 © female ‘4 .12 good good
Jp 56 male , ... ’ good - good
JF 47 female #%

good . good

Nonaphasic . : : o .
RW 79 male . 7 good poor

GW 77 female 12,4~ good ‘good
EB ¢ 76, male 5 v ‘good fair
MU 74 - nmale , @ﬁ&?> good fair
sC 70  male 12 7 good fair
LP 63 = male 12 good fair
LL 57 female 12 ..~ good good
PN * 55 female 17 ~good = good
MB 51 female 13 good good

.

wore corrective lenses, and both groups had relatively. good
hearlng (as deflned below) All were right—handed native
speakers of English re51d1ng in one of the two westernmost

Canadian provinces,

3:2.1, 2 Apha51c Subjects(' : B i

The aphasic subjects were recruited tthugh the good'
oféices of seVeral Vancouver hospitals They were more or
less evenly dlstrlbuted between out- patlent and in- patlent

status (flve_outpatlents, four 1npat1ents), though none had

been institutionalized for much more than 'half a year and,
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barrlng future compllcatlons, ‘all but one severely

hemgpleglc man (FD) were scheduled for discharge. As above,

all;had suffered left'anterior'CVAs, and all had been ﬁ95
diagnosed by#%egistered therapists as Broca's aphasics.
Table 3.2 gives a description of this group in terms of
variables specific to their disorder. Their mean postonset

L]

time was seven months{(s’=5'27) Most had some degree -of
dyserthrla, most had some degree of apraxla, and most had
some‘rlght side pare51s or paralysis. All were very eager
to.. part1c1pate and in good spirits, and only one gentleman
(FS; was less than fully alert. He began the session sharp“
and cheerﬁul, but-quickly fatigqued. ‘It ‘perhaps would have.
been wiser to séhedule twoasessions with FD, but egigencies
1;would not permit more than'one. (However, while the fatigue
(:slowed his responses and required repetltlons, if did not &
Vappear to affect the ‘accuracy of hlS selectlons or perhaps
increasing comfortableness with ;he the task ‘c:lou\nt’er’balané\éd\l\._%;’;:l
| his firedneSs, sincde his first eight and his last eight
responses contain exactly f;Qe errors each,'and his two
content errors were committed within ﬁhe;first four sfiais.)‘

At ﬁhis level of descrzption,'the patients logk QUitef
homogeneous; and in'fact they were selecfed with a series_of
decision rules that;aimed at relative unifermity. Several

other patients wefe also tested,e patients whose responses
;ould StFengthen fhe'signifieance results reported below —
but they were‘eXCiuded'ﬁfom the experiment for violating ode

criterion or. another. One patient was excluded because his
_ e : ‘
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productive. symptomology was inappropriate, thongh iesion
site was left anterior. Two more were exclﬂded because,
‘while symptomologles were appropriate, lesion site
information was una;allable. Two more were excluded
because, though lesion sites and symptomBlogles were
appropriate and they were fluent in English premorbidly, it
waslnot their native language; ' ‘ '
However, despite this screening mechanism, there were.

several varjables revealed in a review of patient. files

which introduced unwelcome diversity, and which have not

beehvtabulated For‘ing’hpce, AM is bilingual, with a -

:iuent (premorbld) knowledge of French Jc had sufferedf
least three, CVAs, datlng Back t%71979 JP's CT sdan?shov
somé frontal lobe atrophy‘and hlfxsoc1al feport“'- ‘
that- he had been a-.very heavy dmtnker"ﬂ
had quit drlnklng entlrely postonset aftervdlsoover1ng that
three beer made him . "feel awful") . A theraplst who worked

w1th JP but. d1d not- orlglnally dlagnose him suggested that

hi's Broca cla551f1cat10n ‘was 1ncorrect,and that he may onl;
have been strongly aprax1c (howevg¢ rshe made thlS

observation. after a d1scu551on of hlﬁ near Ilawless
exper1mentalQperformance, and it would hawve been somewhat
 dishonest to exclude hlS data at that ‘point).  Some of the =i
» CVAs were'embolrch while others were aneurysmg:gand several

patients were receiving hypertension or-anti-coagulant

medication.
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I report these subject compliqafions here not Qith the
intention of mitigating the‘§éiidit§ of my results, though
>they may be interpreted in thaﬁ way, nor with the inténfioﬁ
of claiming the results are all the'more powerful for
visibility through the haze of this iimited heﬁerogeheityl
though again, the argument is available. I repgfp'them buf
of the conviction that the best rés¢arch aftempt§ |
-comprehensive reporting, especiglly when it'is.presentéd in
a work with;the scope of a thesis, and a}erté caution in tﬁe
reader. But it is also worth noting that such things as
medication; alcohol consumption,‘and second langpage.
facilit§ vé;iéd‘in.the control group as weli‘(iﬁ an
uncontrolled way), and no knowledge was available as';o the
CNS fitnéSs,bf its membgrs.’ Perhaps some:normals alSq had
vcd;t;cél atrophy or some othef»damége._ Nor, to the best éf
my»knowlgdge; is there dOCUmenfation on different behaviours‘
E cénsgduent to blockage than conseguent to hemorrhage, and
thé.gpécific medications taken'by some patients are not
knéwh’tb»affect cognition. (Interaction améng these
vaggaplesvﬁs yet another story.)

'Thpre is.reason for caution;;therevis no reason for

despair. : L ‘ S - T

3.2,1.,3 Ethics o
The study preseﬁted no danger tgfthé'suﬁjec£§. 'Each
was told (s)he,cduid terminate the ségbiQp:és (s{he‘saw fit,
‘énd each §§gned a release form to that ‘effect (includjhg one

subject whose therapist thought his writing ability was too
5 . v & B "
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o

severely impaired to sign), and all subjects who were more

v

: ' ‘ ’
than mildly impaired were tested in the presence of their

therapists. The patients of Vancouver General Hospital

signed a special in—houée form. &ll others signed the form

‘given in Appendix B.

v

g ' : . . . ?:%
The study was screened and approved by The Departmenﬁﬁa . o

of Linguistics Committee on Ethics in Human Research and by

a fesearch committee at each hospital which provided

subjects.

3.2.2 Materials

3.2.2.7 Stimulus Items

Q

seven words each, in two conditions: eight were of NORMAL

intonation; the

ﬂ; &

Sixteen stimulus sentences were used,” of approximately

@ 7

other eight were the same sentences,

digitally altefed ta replace the key functors with more

SALIENT tokens.:
(1 and 2, given

The"
The
The
The
The
The
. The
" ThHe

-

e < JEN e WS T NN OUR N B
. .

Sentences 1 --8

The'eightbsentences are given here as 1t -8

above, are repeated for convenience):

man showed her the baby pictures.
man. showed her baby the pictures.

man showed the boys the horse shoes.
man. showed the boys' horse the shoes.
man showed the girls the bird seed.
man showed the girls' bird the seed.
man showed her girls the hats.

man showed her the girls' hats.

L
)

were recorded by a trained male speaker with

‘an‘fy_just siightly‘undep the Hormal'adultumale,valueuof 100

Hz, in a sound-treated booth, using a Sennheiser MD 421N

\microphonéuand a'Tgac A-7030 opéh reeljtape recorder. " He

e :

~

»ﬁa\i’



read the sentences with normal intonation, at a deliberate
pace, with precise enunciation; the speech rate was
approximately 190 wbm. The list he read from was randomized
‘and 'included some distracting sentences which were not QSed
in the experiment, and hé was not told anything about the
experiment until after the recording session. During the
same Ssession, he also recorded efght isolated two-word noun
phrases, all beginning with the, followed by a noun
corresponding to those of the key noun phrases in 1 - 8.
These phrases are given here as P1 - P8:
P!  The baby |
' ' P2 The pictures
. P3 The horse
P4 The shoes
.P5 The bird
P6 The seed
P7 The hats
P8 The girls
' Since the acoustic dimensions of short, isolated phrases are
tmbre pronounéed than those of the same phrase within a
sentence, this proéedure rgsuL{Ed in tokens of the which
were longer, louder, and more distinct in pitch than their
counterparts in 1 - 8. The advantage of récording phrases -
as opposed to recording the funétof as an isolated Ieiical
token — was twofold: first, it limited the dﬁration ahd
amplitude to manageable boynds, since functors read as part
of a lexical list are exceedingly?loud and long relative to
functors in context; and second; it controlled for both
consonantal and vocalic coarticulation Qariables;

Several tokens each of 1 - 8 and P1 ~ P8 were recorded,

q&*and the best were digitized on the Alligator system

Ot
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" (Stevenson and Stephens [1978a, 1978b]) on a DEC PDP-12A
minicomputer; with a sampling rate of 10kHz and an effective
frequency response after filtering of 68Hz - 6.8kHz. Using
a visual editor precise enough to display each individual
data point, the sentences were then broken into three
segments and stored éeparately. Figure 3.1 1llustrates the

segmentation, for sentences 1 and 2,

«

- the man showed her the baby pictures
HEAD1 THE 1 TAIL1,

the man showed her baby the | |pictures
HEAD?2 THE?2 TAIL2

(5N

Figure 3.1: Stimulus sentence segmentation

The phrasal tpkens were aiso edited: the nouns were
gated off and erased, and remaining signals wére stored with
mnemonic tags ‘linking them to their counterpart sentences.
For example, the signal taken'froh P1 was labelled "PTHE1",
from p2, "PTH32", etc. For each sentence type, then, there
were. four signals stored — a HEAb, a TAIL, a THE, and a PTHE
— each suffiked with an identifying numeral. ?he NORMAL
cohdition sentences vere prépared si@piy by concaten?ting
HEADs, THEs; and TAILS with thé same numeric suffix,

reconstituting the original sentence. The SALIENT condition

consisted of corresponding HEAD, PTHE, and TAIL
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concatenatigns. (The concatenation program, RPLAY, is given
in Appendix C.) |

| This procedure resulted in eight pairs of sentences,
distinct only in the acoustic dimensions of the key function
words (and in the parameters affected by those dimensions;
e.g., since all PTHEs are longer than all THEs, the SALIENT
‘sentences were marginally longer than.the NORMAL senfences).
Table 3.3 lists the durations,bamplitudes, and fundamental
frequencies of all 16 the tokens employed in the experiment.
(The measuring programs; MEASDA and MEASP, are also given in
Appendix C.) The mean duration for the NORMAL the tokens
used is 87.8 msec, and the mean amp§itude-(area) is B878.75
RMS; the mean duration for their SALlENT counterparts is 226
msec, the mean amplitqde 2,266.25 RMS. On the average, .
then, the SALIENT tokens are over 2.5 times as long and
almoer.10‘dB greater in intensity than the NORMAL thes. The
amplitude range of the phrasal tokens is also greater,'aince
the mean maximum-and minimum values are higher and lower’
respectively than for the NORMAL statistics, while the:Qﬁ;QQ‘
variance for both is less. :§\ ‘

The differences in fundamental frequency are not. as wli

- pronounced: the average f, of the NORMAL tokens is 97. 75 Hz;
the SALIENT versions are somewhat lower, at 93.5 Hz. This"
is a clear departure from the parallels to stress in the -
other two dimensions. Stressed vowels are longer and londerA
than the same‘vowels unstressed, -and the SALIENT the tokens wym

are longer and louder than the NORMAL sentential tokens.

PR
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Table 3.3

NORMAL AND SALIENT THE MEASUREMENTS /

Duration(msec) Amplitude (RMS) Pitch(Hz)
Max /Min Area Average
THE 1 102 767/190 1,567 497.970 102
THE? 120 624/333. 429 502.405 88
. THE3 93 794/247 1,311 496,737 96  °
THE4 53 630/324 626 500.948 94
THES 97 665/319 685 - 501.962 109
THE6 63 676,/268 1,077 '500.379 95
THE7 106 615/311 746 491,383 104
. THEB . 69 704,/322 589 498.513 94
Yooy _87.87 684/289 . 878.75 498,787 97.75
52 " 23.48 66.6/50.2 -397.33 3.588 6.73
PTHE 1 257 782/226 2,948 - 498,296 94
PTHE?2 242 750/248 1,725  496.148 95
PTHE3 248 796/256 3,294 496.248 - 94
PTHE4 193 724/280 1,843  498.187 .89
PTHES 257 782/226 2,948 498.296 94
PTHE6 178 688/286 1,410 498.523 95
_PTHE? 230 771/220 2,067 498,512 96
PTHES 203 801/300 1,895 498,886 91
X 226 761/255 @ 2,266.25 497.887 93.5

s? 30.71 38.9/30.6 693.71 1.064 2.3

But s.t:e'ssec‘i vowels"& al§o higher in‘pitch than unstres.sed'.".,
véwels, and the SALIENT versions have lower f,s than the " |

* NORMAL condltlon thes. Moreover, as the respectlve-

variances indicate, this difference is‘not uniform. THEZ2,

" for instance, is higher in pitéhbthan PTHE2, and several
other pairs ére either equal or very pearly so.

| As the discussion of stress in the previous chapter
khbéinps out,.howevef, this does not pose any theorééical , ﬁ.‘

‘difficulties for the experimenﬁ,‘since any effect the -

stimulus manipulations had on stress contours was

incidental. The modifications were carried out solely to qbi!?

-~ PR

L

A : a
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bffect an 1ncrea5e 1n salience, not to alter stress

~

o v .
pattepns and the sallence ofi f, was in 'fact greater in the

- fphfasal ;okens.' It is well known that boosting duration or

»',ampllthﬁe, or both, _improve$ frequency discrimination (e.qg.,

~A1nswprth [1976:24-261) and the SALIENT versions are higher
iﬁ‘bdth dlmenSIOﬂS ‘ But‘the number of periods was also
substantlally greater for the phrasal tokens than for the
iSententlal tokens The SALIENT condition thes aVeraged

seven per1ods per token, with a range of 5 - 8, while the

K3

NORMAL tokens averaged only 2.25 periods and had a range of
Y
The 16 sentences were assembled in.a unigue
' randomization, for each subject (RPLAY), filtered through a

Rockland 1520 Dual Hi/Lo Filter with cut-offs of 68Hz and

. ’ N\ . T
6.8kHz, and recorded on a TC K55I1 Sony Cassette recorder.
Each randomization consisted of 18 sentences, with the first

1
a

two and the last two being identical (the first twe:
responses were nofirecorded, and were used to familiarize
‘tne subgects with the task). ~

F1gure 3. 2 contalns linear scale contour spectrograms,
’marked at 1000 Hz 1mtervals prepared on a Kay Elemetrlcs
Model 7800 Dlgltal Sona Grapgee of both the NORMAL and the
SALIENT ver51ons of sentence T: the man Showed heP the paby
pictures.'’ For ease of comparls they are al1gned

&
For readers unfamlllar with sound spectrograms, they
represent pockets of energy as they are dlstr1buted through
an acoustic waveform. All three dimensions ‘are represented:

- a spectrograph converts signal duration into spectrogram

" length, frequency into height, and amplitude into density of
shading. The spectrograms of Figure 3.2 represent from zero

-

- M
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_senfence-initially, NORMAL obeg}SkLIENT, and the key
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w

) »
functors are labelled. (The remaining.seven sentences are
represented spectrographically,'aBain with’NORMAL‘dVér
SALIENT, in Appendix D.)

»

explicit 'in the spectrograms. It-is\evident that the

. SALIENT condition sentences are longer'overall than the

-NORMA& sentences, and it 1s ev1dent that the dlfferences in

»
duratlgn are a productasolely of the functor substltutlon

~

.
In addltlon to the temporal dlfferences, the specérograms*

‘also illustrate the higher amplltudes ol the’SALIENT thes, ,

throughiMthe greater area of the ark contours and show

thelr much/bétter deflned vocalic nuclei. F. g especially

"~ distinct, ‘in terms of both its frequency and 1ts lablal

transition. Notice, however, that even the NORMAL the in

Figure 3. 2 is con51derably more visible (therefofé *more

audlble) ‘than the token preceding man~ indeed, the latter
does not have a presence distinct from the noun that follows
it. This does not, as 1t mlght seem to, 1nd1cate that_the
NORMAL version is in facf‘abnormally well defined for an
averag;i5entent1al fun tor. While the :peaker was‘a~‘

profe551onal and was 1nstructed to enunc1ate clearly, the
4

vdlfferences.between,these twgo tokens. have less to do withv

\
'7(cont’d) to (approximately) two seconds in duration, read
left to right; from zero to just over 4000 Hz, read bottom
to top; and from zero to about 800 RMS, read from light to .
dark. Therefore, the dark contours indicate relatively
intense energy concentrations, whose frequency and duration
are identifiable both on objective scales and relative to

. other concentrations.

The differences apparent or.ﬁacit in Table 3.3 are more. v&

w
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his clarity than with the sad fate of 'sentence-initial

£ ctors,\which are sgueezed out veﬁ& rapidly because of:-the’

P L] : - .
" high subglottal pressure built up in anticipation of an

extended word sequence.

A further point which should be cléar from the

‘ ' ' o ' T S
spectrograms”is that there are no marked discontinuities in
the SALIENT sentences: no periods. of silencp;flahking the

sulstitution, no acoustic spikes, and no abrupt shifté in-

—

intensty or frequency. The Alligator did a Véqy good job of

gatind off and splicing in the phrasal tokens, the speaker

jdidﬂa gogd’job of controlling his amplitude, and the

methodology took care of the coarticulation variables. That
is, the SALIENT conéitién sentgnces sounded very normal, = No
one, aphasic or controi,.conéciously detectgd the |

differences, and all were surprised to hear the stpdy had an

acoustic component.

i

,3f2.2.2iResponse Itéms .

There;weré 16 four—&%awing response ars?ys, éach
mounted on a 43 x 56 cm sheet of four—ply cardboafd and
covered'with a glossless, transparent vinyl. The arrays
were assembled from an%originalvset of eight 21.5 X 28‘cm"
line drawings, prepared-by{a University of Alberta Fine Arts

Yo

student."The drawings were simple, representational and

nondistracting. Each corresponded directly to one of the r

. sentences above (1]— 8). For example, the drawing which

§
I

corresponded to séntence 1 depicted a man holding two

pictures of a baby out for a woman to look at. The eight
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drawings constitute Appendix E.
Since the original set was small, all the drawings
4 -
recurred, several tlmes throughout the test, so the correct

j

i

choige for one stimulus sentence showed up again as: an

,\
incorrect choice fqr anotherlSentence. Each array contained

a correct choice, a "function" distractor, and two "content"
distractors paired by lexical content (i.e., the two content
distractors were the correct and function errors of another

sentence).‘? The draw1ngs were randomlzed within each array,

so that p051t10ns of the correct response, the funct1on
error, and the content. errors were not predlctable. Table
3.4 illustrates the 16 arrays; which were ordered according

-~

.to the. stlmulus randomization they were used with. Xz

Two addltlonal 43 x 53 cm sheets were ‘also used, though
theée are not prope;ly-called "response items", since they
were used in a pretest task. They consieted of drawings of
the figurea>and props depicted in,the-experiment. ‘The boys,

_ ¢
‘one sheet; the shoes, the horse shoes, the

3

the girls, the man, the woman,Athe baby,'the horse, and the
bird were ;%

pictures, the baby pictures, the hats, the girls'fhat§, and
the seed kbeside'another}picture of the bird fob reference)
were on the other. These draw1ngs were v1rtual%y 1dent1cal
to the those used in the action scenes of the. task proper;

in fact the original draw1ngs were cut g%t P st?d on a
/

‘sheet, and photocopied to get thlS second 'set ' The on1y~
- .

difference is that the prop'depictions (and the second bird
"*1f the "function" and "content" labels are not,clear, see
subsection "Scoring", below. : . o

. - . o . .

*

(



Table 3.4
RESPONSE ARRAYS

BABY, HATS, BABY, BABY, BIRD, HATS; BABY, BIRD,

BABY, HATS, HORS&‘HORSz - BIRD, HATS, - BIRD, BABY,

. i b ~ . . . ’ r

BIRD, HORS, HORS , BABY, BABY, BABY, HATS, HORS,
~HORS, BIRD,’ BABY, HORS, HORS, HORS, HATS. HORS,
HORS, HATS, +  BIRD, BIRD, - VBTRD, HORS, . BIRD., BIRD,
HATS, HORS, BABY, BABY, HORS, BIRD, .~ HATS, HATS, .

f . M

HATS, BIRD, BABY, BIRD,  HATS, BABY, HORS, HATS,

+ BIRD, HATS, BABY, BIRD, - HATS, BABY, HATS. HORS,

Where (as in Appendix D),

* ®

BABY,

= a man showing baby pictures to a woman
BABY, = a man showing pictures to.a baby
HORS, = a man showing horse shoes to some boys
"HORS, = a man showing shoes to a horse '
BIRD, = a man showing bird seed to some girls PP
BIRD, = a man showing seed to some girls ‘ “ﬂ&%@v
HATS, = a man showing girls' hats to a woman s
HATS, = a man showing hats to some girls _ : ’”(

picture) were expanded by a factor of 50%, to fill out the

- sheet better.

3?2'3 Procedures . )

Each experimental session consisted of four:procedures,
ranging_between 30 and 75 miﬁutes in total, depehding on the
mood andvseJerity'df the subfect. First there was an
.introductory period, followed by an auditoryﬂscreening7>a

combination comprehension secreen{ng and task preparation
: Y

. protocol, and the testbproper.



i

3.2.3.1 Introductgry Pe;{qd "
The introductofy period served two pgfposes. First,
since 1 was geeing'mcst Cf the shbﬁects for the first time,
it simply gave us a chance to meet — so I could learn a
little about them, and they could become comgqrtable with
me. Second, it introaucéd the subjects in a very general

¥

Qéy to the task ﬂ"You w}ll hear a sentence bvgr‘this speékerﬁ
'[pointing], and I wguld like you to choose.the drawini"off,
one of these cards [pointing] tfat.is the same as the

. A X

‘septence")jé allowing them to decide about proceeding.

Bgfore moving on to the 5ééond part of the session, the
subjects read and‘sibnedﬁshe release forms.. For some
subjects, it was neceésafy to read the f&rm out loud and to

draw specific attention to their option of withdrawing at

any time.

3.2;3.2 Auditory Screening

The auditory screening was eonducted with an.
auaiometer, though make and model varied from hospital to
hospital. Four different testers were involved, though
testing frequencies remained constant. One aphasic subject
was ‘not testeduat all{ and severai of the normal.subjects
were %ested under quite adverse conditions. This was the
least controlled area of the study. ’
W;T\EF€\unL§§ted aphasic subject, had anbexternal
hearing aid, sb closea'field-testing could not be conducted,

and the facilities for open field testing were unavailable.

However, since his hearing was aided and since his responses



‘(\)

) ‘
patterned 51m11aﬁgy to patlents of  comparable severity, this
did not seem sufflcient to exclude him from the study.

The rema1Qf g subjects were tested at .5, 1, 2, 4, 6,

e

i “‘%htences (0.68 - 6.8 kHz). If they could

m.

1
"fair", and at Any value‘greater

fﬂ”good"'
than 60dB,, "poor", tbough‘only one (normal) subject tested
in,tHis‘r@nge, and only in one ear, at 6 kHz:and above. . The
rather high values for the "good" and "fair" ratings are a
product of the poor testing conaitions, as the contr;l of
background noise was difficult; it should be noted that the
- stimulus sentences were played at a.mean SPL of 72 4B (A),
above the "fair" level. /
| Several subjects exhibited some loss at B8kHz, and some
at 7kHz (tested only if they had difficulty at 8kHz), but

high frequency loss is normal for their age group, and it

Toccurred in both aphasic and normal subjects about equally.

3.2.3.3 Comprehension Séreening and Task ?reparation

Tbe third procedure of the sessioﬁ involved a
Combinaéion comprehension kand short term retention)
"screening test and tashk prebaration. The subjects vere
shown two 43 x 56 cm sheets, discussed under "Response
Items" ébove, which contained line drawings of all the
figures and prop depictions used in the task proper. They
were told: s

I want to show you some drawings.
I want to make sure that you can



recognize them, ,
So I know they are good drawinge,

Then each figure (prop) was pointed to in turn, with
descriptions of the following sort: w

This is a man. ) ~

This is a woman.

This is her baby.

These are hats.

These are girls' hats.
When all the drawings had been introduced, the subjects were
.asked to point to them, with requests like:

Show me the boys. .

Show me the boys' horse. \

4+,  Point to:the pictures.

Point to the baby pictures.
If an error was committed during this stage, it was first
ignored.and the request was made again later, after at least
three intervening requests; that is, the first error was
treated as a lapse in concentration. If the patient failed
again, the request was repeated immediately, with heavier
stsgﬁé on the important word(s) (Show me the girls). A

third failure resulted in a renaming of the .confused figure

(prop):
No,

That is the woman. C

These are the girls here [pointing].

3]

e

Since the comprehension level of most patients was
rated as mild, with only 1 moderate, and 1 severe'®, and

since the drawings were good ones, there were very few
4

errors committed. In fact, only one subject (WP) reached

In fact, FD was rated as "moderate-to—-severe" by his
therapist., The severe rating is reported herein because it
most accurately reflects his (fatiqued) state at the time of
testing. '

o, ~



the third stage, and his trouble was confined to two items:
he repeatedly pointed'§o the woman ugoq yearing "Show me the
girls" (also upon hearing'"Show me the woman"), and he
expressed total bafflement at "Show me the girls' bird". =
His difficulties are not easily explained. The woman
.depicted is a youngisb one and in the isolated drawiﬁgs she
1s situated next to a baby, without the man “to provide
height reference; she could be construed as a girl. But the

» A}

. girls are clearly younger, and tﬂe plural marker was
e 3

emphasized after hirs initial failure. With the redundancy

3

of "These are the girls here [pointing]", he demonstrated
comp: -hension and could ﬁhereaffer point to them on request.A
As to "the girls' bird" - possession did noe\éppear to be a
problem, since both "boys' hér@e" and "girls' hats"” elicited
accurate gnd relatively prompt responses. .PerhépSvthg |
contiguous /2/ syllables fiere the problem. At any rate,
following the explicit "This the girls' bird, here
[pointing]", he grudgingly admitted that perhaps point}ng to. *
it was the correct response for "Show me the girls' bird",
but would only carry out the request with a deliberately
puzzled expression. (His resﬁonses for both the ﬁORMAL and
the 'SALIENT versions of sentence 6 were function errors.
Apparently, the fuss made over "girls' bird" during this
paft of the session did not affect his responses. He did
not recall the item any better because of the extra

attention, nor did he commit any content errors.)



3.2.3.4 Task '

. . " . .
The experiment proper was introduced with the followine
I . C

i:’5rurrionﬁ:

L]

I will show you some drawingsg and

you will hear a sentence. After you
hear the sentence, please point to
the drawing that 1s the same o+ the sentence.

The instructions were enunciated clearly and slowly, with a
slight emphasis on "same". 1 was prepared to repeat these
instructions as required, but the situation never arose

-

(recall that the task had already been described b%iefly,
and thatﬁthey had just finished a "Samg as" picture-poimting
task) m.

Each subject sat at a table. The arrays were stacked
directly in front of each subject, with the speaker just
beyond them. The first aKray was then presented very
deliberately: I pointed to each drawing in turn, requesting
that they look at it. Then the first sentence was played,
and the tape recorder stopped. Fbilowing the response, 1

. A}
moved the first card to the bottom of the stack and exposed

the second. When I was confident the subject had looked at
each draQing of the second array, 1 pléyed the *second
sentence,'wéited for the response, and then moved that card
to éhe bottom. This cycle was repeated for the remaining 16
sentences, with the pace being determined.by observing the
subject. When the subject looked up}af me, or stared off

fixedly awaiting the next stimulus, or simply returned his

gaze to the starting point, the next sentence was played.



If the subject delayed his"reséonse for 4% seconds or
.more, or if he requested i¥, the tape was rewound and the
sentence replayed. Repetitions were not treduently
required, but one subject (FD) needed two repetitions for
two stimuli and single repetitions fpr three others before
he was sure of his his reply. .(The repetitions did not"
appear to affect his accuracy.)

The sentences were played on Telefunkeh Studio | HiFi
receiver with the (notched) volume control set at 12. SPL
measurements were done in one of the testing facilities in
condition§ apptox%mating those of a test session with a Type
2120 Bruel and Kjar Freguency Analyzer, and the mean SPL was

72 dB (A) (s?=1.31),

3.2.4 Scoring

The subjects heard 18 sentences and gave\18 responses,
16 of which were recorded. The first two sentences of all
randomizatiqns were identical to the laét two, and were not
scored. They were used to ensure that fhe'subjects were
comfortable with the task. (The question of whether this
meéhodology had any effect is finessed for the momeﬁt,‘until
the overall results are reported.) -

Subject responses were scored to fall within one of
three categories: (1) correct (pointing to th? depi¢tion’of
the sentence), (2) function error (pointing to the othér

depiction involving the same major lexical items as the

correct choice), and (3) content error (pointing to either



of the two depictions involving different major lexical

.-

items . Howéver, while these labels are clearly appropriate, /
it is important to note that, respectively, they do not
exclusively 1dentify for any given trial (1) total
comprenension, (2) confusion abéut function erds, or (3)
confusion about content. For instance, a subject who
completely failJ,to understand the stimulus se;tence vould
‘choosevat random among the four pictures; he would not
automatically commit a content e:r.or. In more explicit

terms, only a subject who does not comprehend the content
would éomhit a content error, but the same sgbject Qould

" havé a 25% cl .nce of selecting the correct drawing and a 25%

chance of ‘Cbmﬂitting' a function error. Similarly, a

S "

subject who understgnds the content words but is unsure of
the difference cued by the placement would be more apt to
commit a function error, but would have an equal (50%)
chance of making a correct respdnse.

Still, this interpretive difficulty exists only at the
level of the individual trial: there are, in principle,
three distinct response patterns, illustrated by Table 3.5,
Pattern 1 is, of course, the expected distribution of a
nonaphasic population's responses. Pattern 2 is the
expected distribution of a population whose members
understand only the content words and not the relations
between them (in specific, the argument assignment cued by
the). Pattern 3 is the expected response pattern of a

population whose members completely fail to understand all



Table 3.5

'DISTINCT RESPONSE PATTERNS v

/ Correct . Function Content .
! . "' Error - Error )
o " : A : ‘
Pattern A . N - %) g .
Patternfz{’l N/2: Ot . N/2 e ‘e L .
cPattern 3 U N/4 . N/a N2
ﬁd . (Where N = total number of responses) - -
- . Y .
L. F o ' ’ o >
stimulus sentences. - . ‘ ”
3.2.5 Results and Imalysijs%j - a !

The responses were set up as three-dimensional matrices

N -

(subject X sentence x response) in two MTS. f1les, one for.
“the apha51c»subjects and one for ‘the nonapha51cs - The files
were‘read by a FORTRAN program (MEANS, Append1x F) which -
,_sums over subject and condltlon and calculates a . series of
means the overall correct responses, mean functlon errors, ®

and mean content errors, the~same means under the NORMAL

= "

cond1t10n- and those means under the SALIENT condltlon. The

2

P

output of “the program for the aphasac sub]ects 1s given in

Table 3.6. = . “ ‘ ’ .

A total'of 144'aphasic responses were measured% 99 were
correct, 41ruereifunction errors, end 4 were content err-rs.
"_Of%the 16 responses per'subject,‘én average of 11 were
correct, 4.6 were.function errors, ano the remaining 0.4
'were content errors. Breaking tnese figures oown by

¢



Table 3.6 /[

/

MEAN APHASIC RESPONSES
ﬂ 4

Subject Condition Correct Funct Error(s) Cont Errer(s)

\

'RS -~ NORMAL 6 2 | g
‘ SALIENT 6 2 o g
FD . NORMAL. 2 5 1
- SALIENT 4 3. g 1
. / ] .
Jc NORMAL 4 3 1
SALIENT 8 "} )
HT -~ NORMAL 5 2 1
'SALIENT - 7 1 ]
WP NORMAL S 4 g )
- SALIENT = . 6 2 g :
AM NORMAL 5 3 g
SALIENT « 5 3 g
DS  NORMAL 4 4 g
SALIENT . 6 2 g
- ogp NORMAL vi 1 g
" SALIENT 8 g g
JF NORMAL 5 3 g
SALIENT 7 * g
X  OVERALL 1 4.566 g.444
NORMAL 4.687 ‘3.8 g.333
SALIENT 6.333 - 1.565 g.111
52 OVERALL . 2.499 " 2.128 g.726
NORMAL 1.414 1.225 - g.5
SALIENT 1.323 1.130 g.333

v
|

condition: out of the eight responses per subject in the

NORMAL céndition, ah‘average of 4.7 were correct, 3 were .
function\érrors, and 0.3 were content errors;'of the 8
SALIENT responses from each subject, the mean correct

13

response was 6.3, the mean function error was 1.6, and the’



ny

mean content error was'juSt over 0.1.

v These Tesults 1nd1cate that the Broca subjects, on the’
\ » e

average, have some dlfflCUlty with comprehen51on tasks keyed

to t nctors, but do not have much difficulty with the

N\
\.

' content of simple nouns. In short, they sqbstantlate.the

recent work of investigators such as Zurif, Caramazza, -

Goodenough, -and others. They also replicate the effect

7

discovered in Heilman and Scholes' original experiment.
. 3

However, there is a little more to the story. " The

inclusion of a further condition in the experiment resulted
N " I ' * ’ . ‘
in better performance than Heilman and Scholes found.

Specificaily, the Broca subjects did better with sentences

whose ipterpretatidn hinged on acoustically boosted functors

~
-

than yith those'hinging on their unaltered counterparts. =™
For,the NORMAL sentences, they reéponded very c;ose to
ghance level (Pattern 2 in Table 3.5). But under the
SQLIENT condition, they made half as many function ertors[
and a thitd as many content errors (though there were very
few of this class overall), resultingoin a 36% 3nprovem€nt -
substantially bettet\than_chance.

. There is some variance obscured in these means.

' Notice, for instance, that neither RS nor AM showed

1mprovement and that AM was close to chance in both
condltlons, whlle JC's 1mptovement was 100%. But such is
the nature of averaging, and also in the nature of averaging
is the ability to reveal trends. The trend revealed most -

clearly in these statistics is that the functor
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.comprehensidn ef these subjecfs improved with increased
salience. o | : o ~ -
There 1s little point giving a table like 3.6 for the .
'normal‘subjects,.or_pursuing a discussion bf their averages,
.8ince their performance was virtually flawless:.their error
means are all close to zero, and their condition means are
indietinct; they responded consonant with Pattern 1 of Tabie_
3.5 above; Notice, however, thet altheugh there is ne way

with these results to distinguish normal performance in one

condition from that in the other, it does not make sense to

']

say functor salience has no effect on nonaphasic
comprehension: there might very well be a‘ceiling’effect in

operation. This issue could be addressed by fatigue, or

)

distraction, or masking studies, but it has nof been
confronted by the current ejperiment.

The question.suspended above'— whethsr the procedure of-
repeatiné the first Ewo tokens of all randomiiations as the
last two and scoring only the repeﬁitions had any effect on
the data'Q is not much easier te answer now. The vastly
unequal sample sizes (2 tokens against 14, or 18 measures
against 126) makes formal statistical analyses unavailable,
and the luck of the afew determined that the two conditions
would not even be equally repfesented in tﬁe fiﬁel pairs.

Of the jS randohization—final respoeses,~fivetwere to NORMAL
stimuli'and‘resglfed in Eh;ee correct responses withvtwo

"function errors; 13 were SALIENT, with 12 correct against

only 1 function error. There were no content errors. On



the surface, this looks like there was no effect at Jll\ior
the NORMAL tokens: since the measures are discreet, they
could not be any closer to chance level. On the other hand,
it appears.as though a quite substantial effecg Qcéurred
under the SALIENT condition (a %-change of +17). ‘'However,
nothing can be said with any degree of surety at these
imbalanced levels. | |

".As a very informal test of whether these figures
reflect any reliable trend in the daté, Ivrandomly chose a
contiguous péir of;féébonses (responses 5 and 6) and
tabulated them fof‘thé‘nine data sheets: of the 18
responses, 13 were to NORMAL stimuli, with 9 correct and 4
functidn errors; 5 were SALIENT responses, with 4 correct
and 1 functiong®error, Again there. were no content errors.
Compéring théSe ?eSults against the overall results, it
appears there is a strong effect in the?&bRMAL condition for
fifth and sixthhess: the subjects-did 18% better on NORMAL
fifth and sixth sentences than they did overall. But for
‘the SALIENT Sentences, the difference amo&nps to a 1.5%
decrea3e in accu:aéy. Compa;ing‘the fifth and sixth
senéenceséto_thé fifal two of each randomization, there is
yet.another trend in evidence. The.fifth and sixth .
éentences are +15% against the final fwo in the NORMAL
condition, énd -13% when SALIENT. |

bin otheriwords, nothin§ of any certainty cén be said
‘abqut a possiblé effect the»fepetitions may have had. Any

random pair of responses is likely to differ from the



overall means in at least as marked a manner as the final
pair does. However, in retrospect, it might\have been wiser
to go with only the cardinal 16 sentences, with no token
repetitions, if only to spare both reader and writer from

the previous two parégraphs.

3.2.5.1 Comparison of Mears AN

The expgriment and the data it proéuced vere designed
to facilitaté.three straightforward comparisons, two
beﬁween—group, and one within the aphasic group;‘(1) the
overall performaﬁce o; the aphasic subjects vs. thé overall
performance of the normal subjects; (2) the SALIENT ]
performance of the aphasic subjects Qs.'the SALIENT
performance of the normal subjects; and (3) the performanéé
of the éphasics fdr the NORMAL sentences vs. their
‘performance for the SALIENT sentences. All three of these
comparisoﬁs are between independent events. For the first
‘two, this is true by definifﬁon, since no, subject
participated in both groGps. For the‘with;n group test, the
‘unique randomizations for each subject’ensure‘indepéndence:

the probability of any given response'is independent of any

other response. On the surface, then, three independent
t-tests should proQide all the necessary statistics for the
comparisonfs. . |

However, if is very difficult to support the standard

assumptigns of classical statistics like the t-test -

gaussian/ distribution and homogeneous variance — with



{

pathological subjeé?'pdcls.’° ‘Too many variables are
inQolved and too little is known about them or their
interactions; Consequently, aphasiologists often rely on
nonparamet:ical techniques for avoiding the classical
assumptibns. Yet most of these tests have problems of their
own. They tend to entail a higher probability of committing
~a Type 1I error. They’still require the assumption of
random éampling, "the'mdst implausible assumption of‘typical
psychological reseé:ch" (Cotton [1973:168]), rendered even
less plausible by work with brain—injured populations. And,
more crucially for tﬁbée of us uninitiated in higher
mathematics, the justificationsvoffered gor Wilcoxon Rank
Sum stafistics; or Kruskal-Wallis chi? statistics either do
not match our intuitions or are mysterious.enough to
preclude intuitions. Fortunately; there is a branch of
‘Statistics just under developmen£~that yiéldé highly precise
significance tests without dependence on gaussian
distribution, homogeneify of variaqce, or even random
sampling, and is founded on principles simple enough to
- satisfy mathematical neophytes: randomization tests.?
Randomization (or permutation) tests are methods of

finding significance levels for any classical statistic.

All the measures are assigned an index and the statistic of

¢ Hartley's test, suggested by Winer (1971:207) as a quite
liberal test of variance homogeneity, produced an observed
Fmax of 313.02, where Fmax ,s,(2,8) = 4.43, indicating very
strongly that homogeneity is not supported in the data.

' See Edgington (1980: 1—16) on which much of this
discussion is based.



interest — a t-statistic, for instance — is calculated in
thebstandard manner . Then the indices and measuremeﬁts are
permuted recurringly and a new t-statistic is calculated for
each permutatién. When all the permutations have been
‘exhausted, the probability of the original t-statistic is
determined by the proportion of permutations that produces
t-statistics within its range. That is, the method
sub;titutes brute "computational power for theoretic
analysis" (Efron [1983:3]): if the experimental results are
the product of random chance, the proportion of t-statistics
.close to the original t will be large, the probability will
be high, and the significance low; if something other than
chance produced the results ; say, that the subjects were
comprehenaing'better under one condition than under athher
— the proportion and probability will be low, the
significance high. .
To cafry out ail thé permutations and calculations
necessary for the comparisdns (48,620 permutations alone for
each test), and to return the probability values, a FORTRAN
program (RANDTTEST, Appendix F) was adapted from Edgington
(1980:80). For all three comparisons, the significance
levels wefe quite‘iow: for test (1), ﬁhe overall aphasia
performance against the overall normal performance,
.a=0.00004;‘for test (2), thé SAEiENT aphasic performance
vs. the SALIENT normal performance,—a=0.001; for (3), the
hiéhly important test of SALIENT aphasic performance against

NORMAL aphasic performance, «=0.01. 1In short, all findings



were very significant.

The comparison of overall means substantiates the
findings of many recent studies on Broca comprehension
deficiencies, most of which are outlined in Chapter 2: on a
task crucially dependent on a brief, monosyllabic function
word, Broca patients proved far less reliable than normal
subjects of similar -age, backgrbund, apd gender. iy

The comparison of the two groupg/on a subset of items
from the same test also substantiat;s these findings.
However, the much lower'probability indicates that the gap-
between the groups is not as substantial when the key

*
function word is acoustically boosted.

The within-aphasic group compari;on of NORMAL and
SALIENf performance, on the other hand, resulted in new
information. It has some support from earlier work — stress
“researéh, temporal manipulation research, and, incidentally,
some function word research, a%s outlined in the previous
chapter — but it is a much more explicit and interpretable
finding. It suggests that a large part of the comprehensiop
deficit Broca victims experience is'peripﬁeral to their

specifically linguistic difficulties. A large portion ;;\

this deficit can be explained in processing terms.

)



4. Conclusion -
Conclusions depend exclusively on premises. As with any
study, the premises underwriting this one are varied and
legion. Three in - particular are essential, requiring both
explicitness and fjustification,

1. The syndrome under investigation.— roughly
correlating the anterior perisylviah.corticai area and/or
1ts subcortical projection with a cluster of largely
productive symptoms — 1s legitimate. The issue here is the
opposition of Gordian language behaviour and the patterns
excisable from that behaviour. Broca's aphasia is such a
pattérn, the most commédn, and it is very freguently
conseduent to Broca's area neural insult.

There are a number of arguments against theé.
‘Wernicke-Lichtheim taxonomy, perpetuated by the BDAE and its
subscribers. Most of these arguments (e.g., Schuell [1965])
are directed at the schema's supposed inappropriateness to
clinical settingé. But there are also a few which arque

R
that it is similarly unsuited to meaningfui linguistic
generalizatiogkfof the type sought here, and sought by much
of the researcﬁ outlined in Chapter 2. One of the more
immediatelySpersuasive of these cases is presented by
Schwartz (1984), who works from the‘position that aphasia is
a dynaﬁic phenomenon, misguidedly treated as static by the
BDAE. But once she has digcounted the Bostan met;ié for
unjustifiable rigidity, she has nothing to offer in its
place. Overall severity, ;he p&ints out, is an even less

D
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tenable measure; jt cannot adequately account for
qualitatively distinct disturbances. In short: it cannot \
count for patterns, and there are patterns,
Schwartz suggests apﬁasia might be best cldssitied
according to what she terms a‘"polytypic" procedure:

some sort of multivariate space that
charts.simultaneous variation in
[several underlying characteristics)
as a function of, for example, site
of lesion,~age of patient, etiology,
time since onset, etc. (16) :

However, she-pulls up far short of demonstrating how this -
procedure could be implémented, and there is very little
surprise in this omission. The task she proposes is
formidable enough in its synopsis, without having to fill in
the vagueries of "some sort" and "etc". The

Wernicke-Lichtheim schema, for all its tendencies to

A

oversimplify and overlook, remains a highly valuable compass
. \
in the labyrinth of aphasia. It bears resolutely toward the

most distingt syndromes.??
- . &
This is not to claim there are no significant ﬁ“

v
. .

dissimilarities among the individual cases grouped according

to 1ts classifications; given, among other things, the

?? Although this is slightly beside the point, the schema,
at least in its BDAE manifestation, is a good deal less"
static than its detractors care to admit. It has built-in
scaling methods for such important variables as severity,
-and allows all manner of mixed categories; it does not stop
at a Wernicke's/Broca's dichotomy. And many therapists — who
‘perhaps have a more urgent need to recognize patterns than
do linguists — find it very useful. A recent survey answered
by 121 British therapists (Beele [1984]) found that the BDAE
was their preferred test, and virtually-all the therapists -
consulted in the course of thls Study employed it, if onl

in select subsections, ~
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variability of responses measured in this study, that would
be absurd.. But although scatter and overlap among syndromes
cannot be ignored, neither can it take centre court at the
expense éf important distinctions., There are taxonomic
problems in all sciences, but there i1s always a point at
which a set of assumptions is adopted and the haggling dies
away. Biologists are still ‘not resolved as to the

’
classification of the platypus — some say it is a mammal,
others, a reptile — yet both sides recggnize its existence
and find itiggrticularly meaningful in the study of
evolutionary theory. |

Broca's aphasia is a recognizable and meaningful
symptom cluster, the most consisﬁent such cluster to emerge
from the knot of meural insult languagé\disordérs.

2. Investigating Broca's ;phasia can provide useful
information about Broca's area, and the function it
subserves in normal language use. The first clause of
Linebarger et al. (1983) is: "the phenomenq_of aphasia are
of psycholinguistic interest primarily insofar as they shed
light on normal language processing". Primarily is
overstating the case éomewhat, since many psycholinguists
are concerned with aphasic phenomena for what they reveal
about aphasia. But the point should be well taken —
perturbations in a system are unique and valuable clues as
to the processes underlying its normal operation. And even
those researchers investigatihg aphasia qua aphasiaka e

o .
ufximately interested in ways to reverse its debilitating
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effects back toward normgl processing levels.

The issue 18 anothef\tamilinr one - whether or not
pathological béhaviour has any bearing on the behaviour of
similar individuals who do not share the pathology. On some
levels, the question must be resélved in the negative; on
others, a qualified affirmative can be advanced. Again
there are premise dependencies. Take, tor example, the case
ot two relatively parallel individuals, matched in at least
the major respects known to influence language. One of them
has a CVA, a left anterior CVA, and begins to exhibit marked
linguistic differences from the other (and from his own
premorbid state). It 1is reasonable to assume that these
symptoms are the product of some interaction between the
normal language system, still on display in the individual
fortunate to have eécaped a CvA, and this new factor, the
lesion.' An investigation of the pathology is an
investigation of this interaction; necessarily, it.conéiders
the normal system and the damaged one, to better profit than

considering either in isolation.

I
7y

There are a number of possibilities for the
intergégion. It might be that Broca's area‘is primarily
reéggnsib%$ for monitoring‘digestion and, since digestion is
éuch:@n essential biological process, evolution has arranged
for a back up systém to kick in, Tﬁis eﬁergency component
1s supported by cortex normally devoted to language,- a-
biologically expendable function. The result is that

language processing is incidentally disrupted and digestion



goes on unabated. The scenario is conceivable, but when
other postulates are considered - such as rhé thoroughly
researched cross-species role the thalamus plays in
digestion — its plausibility plummets rather quickly.

On the other hand, 1t might be that Broca's area has
some principal responsibility t® the langquage faculty - it
might be instrumental in signél processing - and its
d;struction or impairmenf affects lanquage behaviour
directly. I don't mean to imply that there are only two
possibilities here, digestion or parsing. But there are two
classes of possibilities, incidéntai disruption ané direct
disruption, with the latte; as the mos£ likely. And the
plausibility og direct involvement incréases with the

~introduction of.other postulates, such as the simulated
aphasia effected by Penfield and Roberts' (1959) probing in
Broca's area, and cerebral blood flow findingé, (e.qg.,
Ingvar and Schwartz [1974]) N
However, much of the eviaénce iniQathologynis
- constrained to the negative. That is,»it supports confident
statements about what functioﬁsithe defectivé region does
not sefjg, but only c6¥sor§ speculation about the role it in
fact\plays. So, if our CVA yiqtim breaks into flueng
swearing, it must be concluded that he knows how to swear
and /that all the necessary peripheral mechanisms for |
implementing that knowledge are relatively intact. A

proposition follows with some certainty that the damaged

area does not significantly subserve cursing, either in its

LY

~
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'steady'or its engaged state. If this behaviour is\obServed
“in a majq&tty of the cases w1th the syndrome (at least those

who swore premorbldlyl,kmhen it wouldbbe perverse to. clalm

that e1the§ apha51cs or nonaphasxcs have cursing ‘stored or

activated in Broca's ‘region. o . K
# : _ :
To exhume the competence / performance distinction,

cerebral patholegies can inform about the presence of

”

»

knowledge, but not its absence. If a class of brain;injured
patlents can no longer understand the subtle meaning cued by
ﬁplacement of the” — or, more prec1sely, if they can no longer_
~demonstrate such Understanding releuant'tO‘a given task —
‘the evidence is insufficient to presume that the word or the
‘meaniné is no longer"represented cognitiVely. The elegant}
organizatiOn.of‘the brain is too complek and too poorly
understood to support clalms about knowledge or ablftles__

I3

when there is no overt ev1dence, exceptvln the most general
and*‘speculatlve ways- angumentum ad lgnor'antrum is no less f
fallacy in dlsc1p11nes where the level of rgnoranee is hlgh.
On the other hand 1f the same class: demonstrates
comprehen31on of dog, thelr knowledge of the word and the

' process;ng necessary to apply that knowledge can be sa1d~to
be functional. "It would be b%zarre,in suoh a situation to
'Vclaim'that speakers, with or without-the syndrome,'store dog
in the damaged area, or that the area ‘is cruc1al to
proce551nq it, Prec1sely the same must be true for the. If -

a class of pathologlcal 1nd1v1duals demonstrates

S " S o o : ‘ :
. comprehension of the meaning cued by the placement, say, the
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‘class of Broca's apasics, it would be just\as bizarre to
, . . ~
claim that the lesion site®is instrdmental in storing or

- processing the. >

s

3. Experimentation can uncover useful information
about aphasic SYndromes and, indirectly, about thevb;ains
and language faculties of people without the syndféme.
Aside from some of the more mystic "New Physici§£s", it ié
well accepted that expefimentatién is a valua?ié method of
enguiry. Bﬁt it has-rathef strict limits; ané onéfof_the
strictest is that experimeﬁtal conditions are, by
definition, artificial. Mesons may not occur in nature,
because the conditions of a particle accelerator may‘not
‘occH;‘in naéureﬁ “However, the fact that mesons are térn
awéyvfrom lérger particles consistently in cyci&tfons
inditates that;'in the right cpnditiéﬁs, théy‘can occur in
nature. Wérking with othér postulates, it can be -inferred
thét they may occur in nature, The more -robust those |
postulates, the more they cohyerge oh one set of-answers;
the greater the probability that they'dp\occur in nature.

Returning to gphasia§ demonstratibn 6f;compéten¢e:for
dog or the in an uQnatﬁral linguistic.setting déesAhot, a
priori, dem nstrate that thekcompétence;can be activated in

natural sett ﬁhs}‘ With dog the situation is not especially

distressing, si naturalistic observation is likely to

confirm or augmeny experimentation; with the, the problem
becomes ‘crifical. It is extremely unlikely (1) that

sentences .whose disambiguation hinges on the presence or

'l
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location of the w1ll occur nonexperrmentally,;t‘) that the
natural context will not suffice on 1ts own to dlsamblguate
such sentences, should they occur, and (3) that the event
would be'abparent to an observer.v The only way to gather
postulates about such knowledge‘is experimentally. But if a
demonstration .of comp%tence can be engineered in artificial
situations, it i's reasonable to conclude that, with the
right conditions, comprehension can occur outside the . :. .
experiment. More to the point, sinoe the primary conditon;
impaired cognition, is notgartiﬁicial, there has been a
‘demonstration that comprehension does occur in the
pathologicai brain.

Onoe again, fallure to demonstrate the competence,4

\

whatever that might be, does not signal 1ts absence ; In my
paradigm, there are at least three 1ndlspen51ble abllltles,
above and beyond comprehension of the, whichiare Trequired
‘for reliable trial performancer (1) the sobject mUst be able
‘to process the sentence; (2) he mUst be able to.assess the
kﬁictures; and (3) he must be able to effect an explicit
'&connection-between the.tworpreSentation mooes Fortunately,
\apha51cs become qu1te practlced at these skills, and Broca
'vlctrms are generally very good at pxcture—p01nt1ng tasks
.(Seron and'Deloche,[1981])r nevertheless, a breakdown at any
.one of these leveis, or any one of p0551bly scores more, oan
‘1nterrupt the process and result in fallure. But{success is
meanlngful. ’It entails all three'abilities and itventails

comprehension of the sentential reading'cued by the. - And
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better success under one condition than the other entails
that something peculiar to the condition is instrumental_in
the combrehension.

Téking the in-context complex of }hese three
assumptions — essentially, that my expérimeﬁt has generated
useful informatién_for aphasiology in.épecific and
psycholinguisticé in general — it is-vperhaps time to examine
that information. ' |

The most immediate result of the experimeﬁt is the
demonstration of a coﬁprehension deficit for some function
words in Broca's syndrome. This amounts to a successful
replication of the findings discovered by the study taken as
a prototype-for this thésis, Heilman and Scholes (1976).
They found that Broca patients had impaifed'compfeheniion
that implicated processing of the, and'of the argUmenti
structure cued by its locafion. The massf?ély»significant
(«=0.00004) difference between the aphasics and controls
showed this deficit to be very distinct in the group I
studied. Moredver; Heilman and;Scholes found tHeit_Bro;a 
pool's mean proportion of syntax'(fUnption) errors to be
0.42, slightly below chance level.‘ My replication found the
mean function error in the condition that matched Heilman_
and,Scholes"presentation (i.e., NORMAL) to be 0.46: a
proportion of 0.58, insignificant/from chance at p<0;f.
(The mild discrepancy may be due'ko Heilman and Scholes
statistical procedure of cdrrecting for lexical errors in:

. their calculations of the syntax proportion, a procedure I
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did not adopt.) This finding |is also consonant with several
other function word-éxperiments, such- as Goodenough ét
~al. (1977), | |

However, the introduction to Heilmaﬁ and Scholeg'
éaradigm of a second, SALIENT, cdnditiqn licensed the
detection of some differences the original &asfnot equipp;d
to find. The Broca patients I tested proved significantly
more reliable (a=0.01) on the SALIENT sen£ences than on the
NORMAL ones. Since the differences between these'€§o
conditions were acoustic and localized to oniy the key
functors, this result indicates that part of their fai;ure
in the NORMAL condition (and, by extension, part of the
Heilmén'and Scholes pool's fai%gre)-Was the prodﬁct of
defective signal processing. Fﬁrther) while the difference
between normals and aphasics for SALIENT sentences'remqined
statistically significant at a very low a-levei (0.001), the
gép between these groups reducedlas a fuﬁétion of incréaséd
salience. (A NORMAL normal vs. NORMAL aphasic t-test proved
significant at @=0.00002. B

It is at this point thag~the results of this‘study.
become most interesting: the uncovering of a significant
gSALIENT effect has implicationslfor compétence theories of
the sort entertained by Heilman and Scholes, and prbmulgatéd‘
by authors like'iUrif and Kean, In particular, it |
compromises the claim made by Scholes (1978) for his work

with Heilman:

the findings ... support the view
that there are autonomous lexical
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and syntactic components in the
neurolinguistic model ‘of language
and that these components can be
localized as posterior and anterior
respectively. (183) '

And it compromises the strong form of any similar
hypothesis, such as Bradley, Garrett and Zurif's (1980:284)
suggestioh that Broca function word peculiarities follow
from the "loss of specifically syntactically supported
language processesf- or Kean's early phonological word
claims.‘:ﬁhile most of these theories pfefeg to take more
politic routes than fhe fragile formulations advocated by
Popper, and consequently are not easily falsified, this

finding at least has a tempering effect on their

plausibility. The reason it compromises the strong form of

any functor loss theory — and mitigates the weaker forms —

is, quite'simpiy, that it shHows the functors are not lost.
They might be obscured, diffi;ult“to recover frém the signal
or the mind, but they.are‘not missing outright. J

The saiiency effect, of course, ié not altogether
unexpected. It is in accord with several of the functor
research papers reviewed‘in the second chapter, such as Mack
(1981); wvho found quite good comprehension using
multisyllabic, stressed function words. 'Ié'also follows
rather naturally upon many of the acoustic manipulation
experiments reviewed earlier, such as Goodglass ét al.'s
(1567) finding that Broca victims were significantb? better
at repetition tasks as a function of stress placement. But

the result is more specific and interpretable than these
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earlier findings, due to the coupling of an glegant design
and very precise stimulus controls. It does not require
extrapolation from statistical insignificance, as Mack does,
and it depends on comprehension, not simple retention, as
does the Goodglass et -al. paradigm.

Unfortunately, the‘study cannot go much furthef on its
own. it quite clearly i&éntifies an acoustic dependency in
Broca comﬁrehension difficulties. ‘But it does not support
more Specific claims on the nature of that dependency. It
does not speak directly to the impaired meéhanisms behiﬁd
the acousticlbroglems. If there had been more conditions in
the experiment — perhaps independent manipulations of
duration, intensity‘and fo, or substitution of a 200 msec

~’gap or noise burst'for‘the'f:nctor — then the study might

~ have provided answers keyed more directly to particular

;hspécts of signal processing, and inveétigation of this sort
is certainly suggested by the present study. But nothing
more specific can be said at this point than: (1) there is a
berformance aspect to the functor comprehension deficit in
Bro;a's syndrome; (2) the competénce’proposals for the |
deficit are unsupported, posgibly Qréggrfand (3) Broca's
area is at least partially involved in low levelvsignal
processing. ' | | C - - - |
Still, there is always speculatidn, and my feeling is
that a major culprit in the Broca functor difficulties is

defective short term memory (STM). There are.several

reasons supporting this impression. First, many of the
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papers reviewed'in Chapter 2 impinged somewhat on STM, For
instance, the very first paper discussed (Efron [1963]) was
based on a sequencing task which discovered that Broca
patients required significantly more time than normals
(p<0.001) and other aphasics (p<0.01) to identify the order
of frequency pulses, and Efron's finding has been replicated
by Edwards and Auger (1965) and Ebbin and Edwards (1967).
Laughlin et al. (1979) admlnlstered a temporally controlled
version df Melodic Intonation Therapy and found that the
more time the subjects were given, the better they recalled
the intoned phrase (significant beyond the a=0.001 mark).
The just discussed Goodglass et al. task also involved
gecall, which varied significantly as a function. of stress
patterns. And Liles and Brookshire (1975) found thet
1nterpolated 51lence3%§nly fac111tated comprehension of
their TT requests when there was very little memory strain;
the later in the septence, the less the gaps helped.

Second, there is a quite ro;ust series of studies which
directly investigates‘STM loss in aphasia. All of them have
found substanfial memqry deficits, and several'experiments
have found more profound losses in Broca's syndrome than in
other aphasias. Another study headed by Goodglass and
reported in Chapter 2, is instrumental here as well.
Goodglass, Gleason and Hyde (1970) also gave their subjects
a comprehension task with a seqUeBcing'component' They
'orally presented 51mple noun sequences. (of between two and

Six 1tems), and the subjects were requlred to reconstruct
&
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tpe sequencé;by selecting the named items from an array of
eight pictures. The best of their four aphasic groups, the

v .
anomics, scored below the worst of their_normals, six-year
old children, and the "Broca's aphasics had by far the
poorest score" (595), significant at «=0.004.

Swinney and Taylor (1971) also gave their
(predominantly expressive) aphasic subjects a sequenéfﬁé
task: tachistoscopic presentation of two, four, and six item
digit lists which the subject attempted to reconstruct,
uncovering an error rate 20 times gféater than the controls
and significantly greater response latencies. Albert (1976)
found the same results with his very strajghtforward
sequencing task: "in this order, point té the A, the B, the
C, and the D", where each upper case letter stands for the
name of some commonplace item~(a‘comb, a pen, etc.) on
display in front of the subject. The aphasics proved to be
significantly impaired (p<0.001) in both accuracy and
sequencing with respect to normals and brain-injured
nonaphasics.

Recall that Efron (1963:418) suggested his expressive
subjects’ performénce might be the product of "a ﬁrimary
deficit in temporal analysis"; tﬁat is, a sequencing
impairment, and Goodgléss et al. (1970), Swinney and Taylor
(1971), and Albert (1976) all support that position. But
they also support, as doeé Efron (1963), another deficit -
of defective STM — and severél other studies have exploréd

this possibility by way of simple recognition tasks, without
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sequence dependencies. They indicate the problem may not be
in analysis, but in retention.
Cermak and Moreines (1976) used a recognition task with
a predominantly anterior (exclusively anterior for one
subtest) aphasic subject pool they were using as part of a
general memory investigation. They tested for
identification of repeated letters, repeated words, same
. +
category words, and rhyming words, and they found that the
greater the ‘number of intervening items, the worse these
subjects did. They were significantly (p<0.05) worse on all
but one task than normals, right hemisphere nonaphasic#,
Korsakoff patients, and nonKorsakoff alcoholics; the only
group that performed worse, on one task, was the Korsakoff
pool, victims of a syndrome identified with memory
deficiencies. Cermak and Moreines were understandably quite
" surprised at this outcome:
The aphasic patients seemed to be
perfectly capable of detecting
repetitions when the target items
were adjacent to one another, and
even when one or two items
intervened, but were worse even than
the Korsakoff patients as soon as
their running memory load became
taxed beyond this point.
Apparently, the aphasics' working.
memory 1is actually inferior to
patients whose primary diagnosis is
amnesic. (26) : '
Cermak's curiosity was piqued by this outcome, and he
continued the investigation in two subsequent studies. The

most recent — Cermak, Stiassnyg, and Uhly (1984) — is more or

less a straightforward replication, which again found the
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aphasic pool (this time exclusively Broca patients, n=8) to
perform worse than the Korsakoff's and the other controls,
‘again with a between group significance level of a:O.QB.‘
The second study is a little more interesting. Cermak and
Tarlow (1978) gave their subjects both linquistic and
nonliéguﬁstic stimuli.  With the linguistic stimuli, oral
and visual word lists-éf between 7 and 14 items from which
repetitions were to be 1dentified, their exclusively
anterior pool again Qid significantly worse than all other
groups, including Kogsakoffs (p<0.05). But for the twa
tasks with nonlinguistic stimuli (7 - 14 item displays of
pictures or randémly generated shapes), they wvere not
significantly differentiated from the other pools.??
Cermak's work is particularly-important here,‘for the
success with which if isolaﬁes the memory deficit. On the
one hand, it locates a problem distinct from (and possibly
responsible for) a sequencing/deficiency. On the other
hand, it separateé off problems of analysis, pattern
matching,}gnd (very) immediate memory. The subjects of
Cermak ahé ﬁoreines (1976) and Cermak €T al. &j984) were
S
clearly successful at analyzing acoustic signals, at briefly
storing them, and at matching the memory with a repetition.

But their performance degraded dramatically as soon as the

STM load went beyond two items. Moreover, Cermak and Tarlow

*3For other memory deficit studies with aphasics,

~cf. Shallice and Warrington (1970), Heilman et al. (1976),
Locke and Deck (1978), Caramazza et al. (1978), Rothi and
Hutchinson (1981) Gordon (1983), Ostergaard and Meudell
(1984), and Ostergaard (1984).
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(1978) isolate.the deficit as an auditory one (since reading
involves auditory reconstruction), or a linquistic one,.
distinct from other memory mechanisms.

It is also instructive here to keep in mind both the
spectrograms ovappendix C and the HWIM system under
research at Harvard. HWIM works by way of spectrographic .
analysis and scans for reliablﬁﬂacoustic clumps from which
to derive hypotheées about meaning. It, too, has trouble
with the agoustic cluﬁps that give Broca patienté'so much
difficulty, small function words. The NORMAL spectrograms
are a graphic display of why these ;ords pose the problems
they do: they are not very distinct. If 1t is considered
thét the spectrograms are very good ones, the product of a
detaiiedtdigital analysis that might not be available to
cognitive analyzers, and that the speaker was a
professional, enunciating clearly and caréfully, the
difficulties unstressed functors can cause become more
apparent still. And, of course, a spectrogram is a memory.

In fact, a Sona-Graph coﬁld be accurately called a
short term memory, or at least its central mechanism could
be so designated. It records very limited (about 2 sec)
acoustic séquences, and as soon as its tolerance is reached
the.incoming signal begins to copy over the original memory,
bbliterating it. There are some obvious constraints on this
ana%@gy — principally, that the Sona-Graph's éapacity is“

iped wholly in temporal terms, while STM works in units,

and the interstimulus periods are unrecorded — but it is a
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useful one nonetheless. 1f, as some psychoacoustic research
implies, the initial "auditory image ... present[s] itself

. ’ N
in the form of a neural spectrogram ... [whichd is

contimepusly being replaced by new information" (Borden and
Harris [1980:203]), then the task of analyzing. and storing
minor acoustic clumps is revealed as quite remarkable. With
a é%fective STM, of about two items in capacity, such clumps
could very well be deemed expendable. But the SALIENT
versionﬁ.of those minor acoustic clumps represent the same

information much more distinctly, and might well make as

much of an impression on such a memory as they do on the

spectrograms. N
In brief, what might be going o\\n with the SALIENT

stimuli is a von Restorff effecg. A commonplace in memory

{
B

studies is that any prominent item is a sequence in easier !’
to retain, recall, and manipulate than the same item without
emphasis: a long, loud, distinct function word, in a
normally reduced position, violating expected intonation
patterqs, can safely be labelled "brominent".

There is also a less scientific, informal reason to
believe my subjects did less well on NORMAL than on SALIENT
sentences because of memory restrictions. A number of their
final answers were clearly manifestations of a memory
intrusion, since they would select a picture, then change
their minds and select another. These reversals were not
recorded, but it is my impression that the majority of them

were corrections of function errors, and that the majority
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occurred with SALIENT stimuli, though certainly this process
happened in both conditions, and at least one SALIENT !

response reversal was from correct to function error., Some

of the normal sub;ects also exhibited memory interferencé;’

or more correctly, memory monitoring, since all of .their

reversals were corrections- of fuqction errors. &everal of

the aphasics also occasionally echoea the last phrase or so
\\of the stimulus sehtence before making their final decision.
‘bne of the most successful subjects (JC) followed this
strategy for 17 of the 18 sentences: his three function
errors were preceded by an inaccurate echo, and his content
error occurred on the one sentence for which he neglected to
follow the strategy.

Heilman énd Schdles do not mention such behaviour in
their paper, but it is interesting to note that one
suggestion they offer for-the performance pattern they
uncovered in Broca patjents is that the subjects "could only
recall the major lexical items" (63), and the next paper
they collaborated on wgé an explicit investigation of
aphasic memory (Heilman et al. [1976]). This
characterization in fact might be the most accurate
appraisal offered for the comprehension difficulties of
Broca patients. I£ they do process many sentences as
content word anagrams: structureless and somewhat
uncategorized — as a good many studies,;inclgding this one,

suggest — that anagram does not necessarily have to follow

from syntactic incapacity, or lexical loss, or phonological
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N . ! * A ]
word processing restrictions. It might be because that is

. all they can ﬁemember.

" As above, there were not enough,controls in my study to

" support this.speculation exclusively. The better SALIENT

' performance could also be explained as the result of poor

. ability, such as temporal fesolution; certainiy there 1is

,spec1f1c'exploratao

processfhg ends of S

-

acoustic resolution, or some specific subcomponerit of this

S

Y

enough other ev1dence that duration is a factor in apha51c
comprehenszon Similarly,. 1t might be ascrlbed to disturbed
attention span. It is well known that boosting,duration and

amplitude also boosts the hearer's attention levels. It

“might be'that the saliency effect can be explained by a

resource allocatlon model -of
(‘ﬁ

(1973) ‘and: 1nvestlgated in
™

McNeil (in press) T

e sort discussed in Kahneman

ildhood aphasia by Campbell and

t is, the answer may lie in a more

of the relationships becween the signal

v

tention, and resource allocation:

they are perhaps different terms for and perspectives on,

" the same cognltlve procedures.
1 f . N ) B

But the saliency effect cannot, at least without a
great deal of unapparent 1ngenu1ty, be explalned as the
manlfestatlon of some competence def1c1t Knowledgé is

either present or absent: if it is dlfferentlally .accessed

¢

as a function of ekterqal factors, then it’ 1s present and

IREA

there is scmethihg ami'ss with the access system; if it is

_ absent, it cannot be accessed. My subjects clearly~had some

' -access to the and some idea of how to parse theysentence

]



218

readings cued by its location, both of which were influenced
by acoustic manipulations. In Sasanuma et al.' (1973-72%
words, thlS result suggests "the presence of a certaln klnd i

: . 7 o :
“of 'noise' or ‘defect in the aud1tory system ... at a stage

) ]
preceding speech comprehension", Defective memory processes

- seem the most likely generators of this noise.

It may seem that the research undertaken in th1s thesis
has the principal objectlve of dissociating two fundamental
'aspects of Broca's complex that much of recent
psycheiinguistics has songht to conjoin. It has long been
known that a.central component of Broca's syndrome is ’

agrammatic speech, but onl§ in the last decade or so has the.
possibility that it may also entail agrammatic cqmprehension
been éxplored with any thoroughness. Psychoiinguists
ﬁorking on this problem heyevbeen buoyed by the pgospect
that production and comprehension might parellel one
-another,‘and consequently help to Vaiidate the modular view
of language offered by most formal linguists. Taking a
grammatical cempetence medel like the traditional Standard
'Theory transformational gtanmar ‘or like any one of its
Fi;numerous offsprlng, and selectlvely 1ncapac1tat1ng one

ﬁ-component should result in a uniform output / input deficit.

ULIf syntax, or semantics, or phonology, or the lexicon, were

1

'c01:276entally distorted. Therefore, an aphasia which

manifested parallel disturbances would beAa’compelling )

argument for the psYchologigel }eality of language
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modularify.

. Broca's aphasié was the most likely place to start —
siqée it is the most‘comhdn‘fopm of aphééia, it is
‘felatively well defined, and its victims are more manageable
subjects than Ehose of syndpomes'like global or Wernicke's
aphasia. But as.more and more investigationé were launched
into the "syntactic deficit", it looked less and less that
the,losé was unifo;m. »Sometimes the-Broca subjects behaved.
iﬁ perfect accord with the theory; other fimes,;ghey
violated its predictions. One paper ciaims to hgze
uncovered the componeﬁt and the disruption that effects
agrammatism {Heilman and Scholes [1976]); another produces
counter evidence (Mack [1981]).

But there are consistencies in the results that few
khoticed or(commented on. For one.thing, the Bfoca
prdduction problems.are not uniformly agrahmatic ei£her.
Broca batiénts occasionally speak in telegramese, but their
.speech is often very diffefeni than the telegrammatic
outputs observéble in pidgins orbin childrén ﬁhdergoing
'acquisition. Broca patients’frequently‘inélyde fpnctién N

. l .
words, sometimes repeating them several times before hitting

a noun or verb. It'is this behaviour‘that scuttled the old
economy of effort hypothesis (Goodglass [1968]).. Second,
this irregularity is present in their comprehension as well.
Sometimeé they understand a function word. Other times,

they do not. And third, there is a pattern to-their

comprehension of functors that is at least .as systematic as
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their output pattern. Quite consistently, w%en semantic and
pragmaticvvariables are constrained they comprehend
multisyllabi; or compouna function words, while failing to
comprehend short, monosyllabic, unstressed ones. |

Is thén the attémpt £o uncover a single mechanism
responsible for parallél production and comprehension ¥
deficits ultimately a misguided one? No, that doesn't
folibw, tHough it may be that the attempt to explain such a
loss in neat competence terms will prove misgquided. It
would not, for instance, take a$¢geat deal df imagination to
draft a model of language process;ng that 1nvolves a shared
memory buffer for production and comprehension, or that uses
a spectral analyzer to monitor output as well as input.
But,,since‘both-produ¢£idnvand comprehension have their own
. irregularities in Broca's syndrome, in éddition to the |
parallels, the sources of variation should;receive at least
as much attention as theoretical sources of similarity. It
is the patients, not the linguists, we should be trying t§

help.
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APPENDIX A:Additional Aphasic Data

-

entioned in Chapter 3, this study also gathered daﬁa
from several aphasic patients who were egcluded from the
primary analysis. Although there are very good reasons for
these exclusions, it would be inappropriate to discard the
information altogether. It would be unfair to the patients,
who kindly sat through the experiment ir +he expectation
that their contributions would be of some scientific
benefit, and it would be unfair to the readers of this
study, who are aware that aphasiological data are far too
precious'to leave mouldering in a file jacket.

But it is important to keep in mind that the following
reports and commentary are addenda only, and do not -
constitute a further refinement of the information already
presented. It is not, for instance, approbriate to think of
the gentleman whose diagnosis was distinctly nonBroca as a
control for another syndrbme. Neithér'would it be
legitimate to suggest that the two non;natiye English
speakers show the findings reported above‘to>generalize from
native to non-native speakers. The information these
Subjecfs provide is suggestive, nothing m&;e, and must be
interpreted cautiously.

The five subjects not included in the»analysgs‘reported
above are described in Tables A.1 and A.2; the former
contains general descriptions, like those of Table 3.1,
while the latter parallels Table 3.2. These subjects were
recruited through the good offices of one Edmonton hospital
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Table A.1
GENERAL DESCRIPTIONS, ADDITIONAL SUBJECTS

Subjects Age Gender Education Visual Auditory

(Years) °~ Acuity Acuity
MK 73 male n/a good fair
GP 66 . female gymnasium go.od fair
LS 58 male 19 (M.D.) good . good
JC 58 male n/a good good
EH 48 male n/a good good

NOTES:

GP is a native German speaker who as been speaking
Canadian English for over 30 years.

MK is a native Ukranian speaker who has been speaking
Canadian English for over 30 years.

Wy

: 2L
< L itk i
N oy

and several Vancouver hospitals. All were victims of left

CVAs; two had anterior lesions, but more specific
localization was unavailable for the other three. All but
one (MK) were outpatients, and MK was as severely hampered
by hemiplegia as by his linguistic problems and.was not
schedulgd for release. The mean.ége fo; this group was 52.6

yéars (s*=25.7), mnd their mean postonset time was 16 months

aé52=12'77)' All had good vision, though again several wore

corrective lenses, and relatively good hearing. All were
right-handed, but there was a note iﬁ‘LS's file to the
effect that he had beenv"left;handed as a child". 1If this
means that he was trained into right-handedness, as was not .
uncommon as recently as two decades ago, this could mean
that a substantial portion of his language development did

not follow the normal lateralization patteranf
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right-handers, and\it might help explain the mildness of his
aphasia. ‘His scor on’the BDAE comprehension subtests was
-100%, and his therapist had diagnosed him as exclhsively
rapraxic, nithoutplanggage deficgts (though his performance
on the experimental task was far below.normal levels and
reveals some degree of language 1mpa1rment) He was also
.qu1teyanx1ous not to appear impaired. He asked how he did
“on the task and explained* away hls errora by saying the bird
in thewpictures shoula have‘been‘called a parrot (two of his
‘errora cccurrea on the bird sentences). ' Aﬂl were dlagnosed '
as "Non—Fluent", w1th the exception of JC. When I saw higmn |

[l
o)

‘he was qu1te fluent and in conversation only suffered minor
word- flndlng d1ff1cult1e?; His regular therapist was

¥

unavailable for conSultat1on, but my hospital.l;ai§§n‘

assumed his lesion\was posterior and" that he EQS'a largely

recovered Wernicke's case. 7
o

The responses for this group are displayed in Table
‘A.3. The most curious result in Table A.3 is the
performance of MK, especially as it relates to the

;
| . a

: performance of FD, repOrted earlier. These menlare veryv
. iéfimilarkln several respects:-age, inatitutionalization,
;%levels'of severity, and in performance on theAexperiment.
This would not be surprlslng (AM and DS are also very
- -
51mllar on all these metrlcs) except for the pattegn of that'
~'performance.. Both men dld worse than chance level on, the -

'NORMAL Stlmull, and very close to chance on the SALIENT

P )

stimuli. S1nce there is no reason to believe that there is

B
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Subject Condition Correct Funct Error(s) Cont Error(s)

MK

GP

LS

JC

‘'EH

SZ

MEAN RESPONSES, ADDITIONAD SUBJECTS

NORMAL
SALIENT

NORMAL
SALIENT

NORMAL
SALIENT

NORMAL

. SALIENT»

NORMAL
SALIENT

OVERALL
NORMAL
SALIENT

OVERALL
NORMAL
SALIENT

Table A.3
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éémething about the former that would lead these patients to

systematically misinterpret the sentences in the function

. error di:ection,_and nothing about the latter that should

imprqve'misintéfpretation‘to guess level, this parallel must

be a coincidence. But it is a curious one nonetheless.

Another Unpredicted dutcome is the pe:ﬁormancé of JC. *

If he is indeed a Wernicke victim, it is‘somewhat‘unexpected

that he would not pattern a little closer to the Wernicke

onbl investigated by Heilman and Scholes, but he made no

comtent errors at all, he was close to chance for the NORMAL - . .

Stimuli, and he evidenced a SALIENT effect. My suspicion is

- il



that he might‘be a conduction, or transcortical, aphasic:
Thoughvthe therapist who wag present clearly ventured a more
eduéated guess than. mine, she did not have the résultg‘of
aéy examinaﬁioh to go by; I tested JC on the comprehension
_+screen and on the.experiment'proper, and\conversed with him
for some time; If he is better diagnosea as a Conduction,
then his performance is in consonance with tﬁg Héilman and
Scholes results; if he is a Werniquipatient} thén his

o
‘performance is somewhat anomalous, though anomalies are not

)

The three remaining patients patterned pretty much as
. 'V S . {:.‘ R

. & N
unusual in aphasiology.

@ in the primary analysis. LS and EH were

those digk,
close to dhé&te ieQeléfQ},NORMAL stimuli, and better than
” \A chance for SALIENT'SEimuli. GP was also better than chance
x' with the SALIENT stimuli, thoﬁgh shé was wo:seflbén chance
for the NORMAL sentences. On the averagd%i}his group
performed slightly léss reliably.thén the pfimary group, but
-théhpattern is similér, aAd there is a marked salience
- :

effect.

re conducted -on these

(Post hoc randomized t-tesy
{) ot

data, with the following resu © «=0.05: the NORMAL

‘results of this group did not differ from chance level; this
group-did‘not differ in ove;ali iscores from the prewiouély
- analyzed group; they did not differ on the SALIENT étimuli}

however, they did significantly Qoqag on the NORMAL stim@li

% -

K “lﬁ‘,' e

than the primary group.)w



APPENDIX B: Consent Jletter / release form

Dear. (Mr. /Mrs. appropriate name here):
I am studying language at the University of Alberta. I

would like to include you in my study.

The study consists of one session, much like the

' session you have with your speech therapist.

VN

“S@%nature

I will keep your comfort an

a

welfare in mind during all

sessions. You may stop any time Wf you wish. |
Your name and other persongl information will not be

reported.  |

1f you‘wish to help me ip my study, please put a check

mark in the space on the bottom of this fd&rm, and please

sign the form. ’

Thank you very much for your time, and a speciai thanks

if you have decided to help.

-- Randy Harris

®

I HQVe read tth letter and WISh to help the study:

[I countersigned here, with the date.]

248



-

APPENDIX C: Al]igator programs for assemb] ing and
randomizing the stimulus sentences

.RPLAY

C Assembles stimulus sentences in 2 conditions, from sets
C of 3 segments, (condition 1 = HEADx + THEx + TAILX;

C condition 2 = HEADx + PTHEx + TAILx). HEADNTAIL is a

c s1gnal file containifig sentence HEADs and sentence TAILs.
C THES is a signal file containing THEs##nd PTHEs. RLIST
C

is a text file contalnlng the randomlzed numbers 1 - kﬁ

DATA NWAIT 10

 DATA PAUSE 20

DATA HEAD*8

DATA THE*8

DATA TAIL*8
DATA 1

SET FREQ=10

GET HEADNTAIL

GET THES *IN
SOURCE RLIST
LABEL 1

CL WA

READ *SOU &I .
IF &I GT 8 GOTO 2

. ENCODE &HEAD HEAD &I
- ENCODE &THE THE &I

ENCODE &TAIL TAIL&I
LOAD &HEAD
LOAD *IN &THE

Q
P

_LOAD &TAIL

A &HEAD &THE &TAIL

WAIT NWAIT SEC

GOTO 1 .

'LABEL 2

'SUB &I 8

ENCODE &HEAD HEAD &1
ENCODE &THE PTHE &I
ENCODE &TAIL TAIL &I
LOAD &HEAD

LOAD *IN &THE

LOAD &TAIL

P

Q &HEAD h . o S

BWAIT &PAUSE MSEC |
gQ &THE -

WAIT &PAUSE MSEC

Q
P

&TAIL

WAIT &NWAIT SEC
GOTO 1
" END

249



RAND

C A PROGRAM TO GENERATE A

.C RANDOM SEQUENCE OF 16 NUMBERS,
C USED BY RPLAY. SEED IS A 5-DIGIT .
C NUMBER TAKEN FROM:A RANDOM NUMBER
C TABLE, ENTERED ON THE TERMINAL

DATA NUM(16) 1 2 3 4 5 6 -
7 89 10 11 12 13 14 15 16
DATA SEED

PRINT SEED?

READ *TTY &SEED

EMPTY RLIST

SINK RLIST '
RANDOMIZE *SINK &SEED 1 &NUM
-END

C A PROGRAM TO MEASURE THE .
C DURATIONS (MSEC) & AMPLITUDES
C (PEAK, AREA & AVERAGE RMS) OF
C THEX & PTHEX; X = 1 - 8.

C SEGNAMES 1S A LIST OF NAMES
C FOR THE MEASURED SEGMENTS.
DATA X

DATA Y

DATA SEG*6

SET FREQ=10

SOURCE D#: SEGNAMES

GET Df:THES

LABEL 1

CLEAR WA

READ *SOURCE &SEG

LOAD &SEG

MEASURE DURATION &X &Y MSEC
PRINT &SEG

PRINT DURATION = &X &Y
MEASURE PEAK &X &Y

PRINT PEAK = &X &Y

MEASURE AREA &X &Y

IFERROR 50 PRINT 50

PRINT AREA = &X &Y

MEASURE AVER &X &Y

PRINT AVERAGE = &X &Y

GOTO 1 : ’

END



r"
1

MEASP . .

C A PROGRAM FOR MEASURING THE LENGTH OF PITCH PERIODS
C ON AN ACTIVE SIGNAL. FILE & SEGMENT ARE READ FROM
C TERMINAL, SEGMENT STORED IN TEMP. THE PROGRAM

C ADJUSTS CURSOR POSITIONS BY THE DURATION OF THE

C PREVIOUS PERIOD & PRINTS THE NUMBER OF DATA POINTS
C FOR THAT PERIOD.

CLEAR WA

RELEASE

EMPTY D@ : TEMP

SET NTH=1

RELEASE

DATA A §

DATA B §

DATA F

DATA -G

DATA N

DATA FILEx6

DATA VOW*8 .

PRINT ENTER FILE, SEG 2

READ *TTY &FILE &VOW

LABEL 1

GET D1:&FILE

ADD &N 1

CLEAR WA

LQ &VOW

ADJUST &VOW ENTRY &A &B

RELEASE

 EMPTY D@ :TEMP

GET DJ:TEMP

SAVE &VOW
CLEAR WA
LOAD &VOW
LABEL 3
QUEUE &VOW
EDIT

LOCK

WAIT 20 SEC ' | i
WAIT 20 SEC . IR
LOCK

~ TRUNCATE

RETURN

PLAY 30 .

WAIT 15 SEC

IF SS:f§ EQ 1 GOTO 3

- MEASURE DURATION &F &G PTS
PRINT PERIOD &N &G PTS

- ADD &A &F : : :

ADD &B &G :

LABEL 5

IF &B LT &G ADD &A 1

- GOTO 1

END



APPENDIX D
'STIMULI SPECTROGRAMS
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The man showed her baby the pictures.
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The man showe‘d the- boys the horse sho



e bes'the horse shoes. |
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The man showed the girls the bird see



‘the girls the bird seed.
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The man showed the girls’ bird the seed.
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- The man showed her..girls the hats. -
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APPENDIX F: Fortran 77 programs used ‘to collate and analyze
~ ‘ o nesponse data
. | | B e a
MEAN - o s A Ny
- C A program to: read in subject responses; scalculate
C J the CORRect responses, the FUNCTion errors, and the
C .CONTent errors for each subject and condition; find
C ‘the total.correct (TC), total function errors (FE),
C ahd total content errors (CE); ceélculate the mean
C _sorrect responses. (AVRC) the mean function errors
C - (AVRFE), and the mean content errors (AVRCE) overall;:
C find the mean correct response (AVRC!, AVRC2), the
C  mean function errors (AVRFE1, AVRFE2), and the mean
C content errors (AVRCE1, AVRCE2) for the 2 conditions,
C where 11f normal, and 2 = salient; and to print out
€ the_qq?éulations. .
.~ N .
C ; ‘ .
- C Variable declaration: .
c . o
1 CHARACTER * 4 RESP(9, 2, 8)
2 INTEGER C, FE, CE, 1, J, K, TC, TFE, TCE
3 INTEGER TC1, TFE1, TCE1, TC2, TFE2, TCE2
—-SUBJN, CONDN, SENTN . ' B
4 REAL AVRC, AVRFE, AVRCE, AVRC1, AVRFE1, AVRCEI
5 = ‘REAL AVRC2, AVRFE2, AVRCE2
C
C Variable initialization:
C ‘ N
6 ‘SUBJN = 9 . ’ ;
7 CONDN = 2 \
8 SENTN = 8 ) o
9 C=FE=CE =TC = TFE = TCE = TC! = TFE1 = TCE1 ="
-TC2 = TFE2 = TCE2 = 0 : '
10 I =J=K-=1
C , :
C . Print out table ?ea%ings:
C . ) . . .
11 PRINT 1, 'SUBJECT', 'CONDITION', 'CORRECT',

. = '"FUNCT ERROR(S)' "CONT ERROR(S)'
12 . 1 FORMAT '(///, 2X, A7, 5X, A9, 5X, A7,
: -5X, A14, 5X, A13 ///)

C.
. C Read in the resgonses, summlng over subject (I) and
C  condition (K): / g
. C , ' -
V13 WHILE (I.LE.SUBJN) DO
14 WHILE (J.LE.CONDN). DO
15 7 "WHILE (K.LE.SENTN) DO -
16 READ 2, RESP(I, J, K)
17 2., " FORMAT . (7X, A4)
18 ‘. IF RESP(I J, K).EQ.'CORR') THEN DO
19 ' C =2C+ 1
7~ ' )
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- 20 . . ENDIF L :
- 21 .. 'IF (RESP(I, J, K).EQ.'FUNC') THEN DO
22 - FE = FE + 1 _ b
23 ' : ENDIF . S : -
24 . IF (RESR(I, J, K).EQ.'CONT') THEN DO
25 CE =" CE + 1 - '
26 - "ENDIF.
27 K'—'K'P] y
28 ENDWHILE : , K
29 : IF (I.EQ.1) NAME = 'RS' , h
30 IF (I.EQ.2) NAME = 'FD'
31, «IF (I.EQ.3) NAME = 'JC'
32 ) IF (I.EQ.4) NAME = 'HT'
-33 ¢IF (I.EQ.5) NAME = 'WP' ,
34 : IF (I.EQ.6) NAME. = 'AM' - '
35 : - 'IF (I1.EQ.7) NAME = 'DS'
36 - IF (I.EQ.8) NAME = 'JP'
37 IF (I.EQ.9) NAME = 'JF'
38. ; IF (J.EQ.1) THEN DO
39 - TC1 = TC1 % C : :
40 "TFE!1 = TFE1 + FE
41 TCE1 = TCE1 + CB ' :
42 ENDIF . ~
43 IF (J.EQ.2) THEN.DO
44 TC2 = TC2 + C
45 . . TFE2 = TFE2 + FE
46 TCE2 = TCE2 + CE
47 : ENDIF
C ' , :
o Print out response sums by condition:
. C .
48 PRINT 3, I, J, C, FE, - CE ¢ :
49 3. FORMAT (5X, A%, 7X, A7, 9%, I1, 14X, 11, 19%,
I11) S ' : '
. - I1, 19%, 11) S
C . \ : : < '
'C Sum the responses overall, and initialize arrpy
C - variables: o : |
c : -
50 T™C = TC + C . w K
51 TFE = TFE + FE L 1
52 . TCE = TCE + CE : -
53 C=FE ='CE = 0 ° b >
54 K = 1 : 5 : N
55 4 J=J + 1 X
56 * ENDWHILE %
57 0 J =
58 I.= 1 + 1 . - :
59 ENDWHILE Lo
g Print overall totals: Sl
C . : '
60 - PRINT 4, 'A total of', TC, 'responses wvere correct.” -
61 PRINT 4, 'A total of', TFE, -

L

1



=/ function errors were made.'

~ /END -
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62 PRINT 4, 'A total of', TCE,
-'content errors were made.' . .
63 . 4 FORMAT (//, 5X,*A10, 2X, 12, 2X, A26) g
C * - . . \ N
C Calculate overall means: ‘ \\
¢ ;
64 AVRC = FLOAT (TC) / FLOAT (SUBJN)
65 AVRFE = FLOAT (TFE) / FLOAT (SUBJN) : S
. 66 AVRCE = FLOAT (TCE) / FLOAT (SUBJN), - 7
-C - - ,
C Print overall means (to 3 decimal places) '
C L)
67 PRINT 5, 'The avenage correct response was:', AVRC
68 PRINT 5 : »
-'The average number of functlon errors wass', AVFE
- 69 PRINT 5, - :
. -'The average number of content errors was: ', AVRCE
70 5 FORMAT (//, 5X, A%2 19X, F7.3)
C . .
C Calculate means by condition: ~
C ; : .
71 AVRC1 = FLOAT (TC1) / FLOAT (SUBJN)
72 AVRFE1 = FLOAT (TFE1) / FLOAT (SUBJN)
73 AVRCE! = FLOAT (TCE1) / FLOAT (SUBJN)
74 AVRC2 = FLOAT (TC2) / FLOAT (SUBJN)
75 AVRFE2 = FLOAT (TFE2) / FLOAT (SUBJN)
76 AVRCE2 = FLOAT (TCE2) / FLOAT (SUBJN)
C Print means by condltlon (to 3 dec1mal places):
C
77 PRINT 6,"The average correct .response in
. -condition 1 was:', AVRCI
78 PRINT 7, 'The average number of',
-'function errors_in condition 1 was:',  AVRFE1
79 " -PRINT 7, 'The average number of', :
-'content, errors in condition 1 was: ', AVRCE1 .
80 PRINT 6, 'The average correct response. in :
) —Condlt10n42 was:', AVRC2
- 81 PRINT .7, 'The average nhumber of',
' 4'function errors in condition 2 was:', AVRFE2
82 PRINT 7, '"The average number of', : ‘
- -'content errors in condition 1 was: ', AVRCE2
83 6 FORMAT (//, 5X, A48,/ 13X, F6.3» 'Y '
84 7 FORMAT (//, 5X, A21, 1X, A35, 4X, F6.3)
85 STOP ' ’ ‘
86 END =~
/EXECUTE - i
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RANDTTEST * ¢ -
/COMPILE LIST NOEXT T=10 ‘
A pregram to read in 2 DATA- samples of measures,

~1 O O o

C
C assign INDEXes to each measure, OBTain a t-statistic
C testing the samples, systematically permute -
C the measures and the indices, finding a t-statistic
C for each permutation, and return a one-tailed
C RROBability as a functfon of the proportion of
C of permutations that produce t- statlstics close
C +*to the orlglnal value,
C
C A
C. Variable declaratlon
C ’ . \
1 . INTEGER ‘N1, N2, NN, TOTAL, DATA(18), INDEX(18),
—-SUM, I
2 INTEGER TEST, NPERM OBT, NGE
3 REAL PROB . .
C . :
C Variable initialization:
C
‘N1 = 9
N2 = 9
NN = N1 + N2
TOTAL =0
. . :
C Read in data, calculate SUM, TOTAL:
C
8 ' DO 1 I = 1, NN .
9 . READ 10, DATA(I) _ -
. 10 FORMAT (2X,I1)
11 © TOTAL = TOTAL + DATA(I)
12 IF (I.EQ.N1) SUM = TOTAL
C .
C Assign indices, permute, calculate t's: *

*+ This program depends on systematic - permutation of cases
-and a551gned indices, and the number of permutations -
escalates very qu1ckly with the addition of new cases “(the
formula is (N1:N2)!/(N1!-N2!)). Consequently, the program
can burn 'a good deal of CPU time, and can prove relatively
expensive to run. If you use the *WATFIV complrer any more

. than 16 cases (total) will exceed the built-in job time

‘limits. To get around this problem a T=x (where x is an
upper bound for CPU time in seconds) must be added to the
~/COMPILE. card, as abdéET\E}gQQeen cases will take about 8
seconds, 20 cases about 30 seconds, and any more than 20,
unless your budget is high, should be analyzed with a random
~data permutation program (see Edgington [1980:84]). Notice
that. the arrays DATA and INDEX must be initialized to, NN,

and that ‘N1 and N2 must be initialized to sample sizes
(which need not be equal),
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14 OBT = SUM L
15 NPERM = NGE =41
16 21 = NI % >
17 3 IF (INDEX(I1)38@7NN) GO TO 6
18 INDEX(I) = INDEX(I) + 1
19 IF (I.EQ.N1) GO TO 4
20 L= +a1‘ '

21 54 INDEX(H
22 %% GO TO 3
123 4 'NPERM'= NPERM + 1

-

INDEX(I - 1) ) \

24 SUM = 0 »

25 DO 5 ' = 1, N1 .

26 5 SUM = SUM + DATA(INDEX(1)) . <
27 TEST = SUM ,

28 IF (TEST.GE.GQBT) NGE = NGE + 1

29 GO TO 2 ' :

30 6 I = I - 1 0
31 { IF (1.NE.0) G 7O 3

C Calculate PROB,\print PROB:

C ) .
32 " PROB = FLOAT(NGE) / FLOAT(NPERM)
33 PRINT, PROB '
34 STOP
35. END
/EXECUTE
" /END ‘

e e
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