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ABSTRACT

The perception of sentences with
directional prepositions was studied in
motor ephasia in two ex erimental con-
ditions: in Exprriment aphasics had to
jdentify prepositions in spoken senten-—
ces, while in Experiment 2 the sentence
as a whole had to be understood end iden-~
tified with a pictorial representation.
The type of testing had a significant
effect on the subjects' error number,sug-
gesting that they chose different strat-
egies. The types of perceptual confusions
also depended on the testing procedure.
The phonetic factor is of primary import-
ance in preposition identification, where-
as the semantic meaning of prepositions
plays a major role in sentence identific-

ation.

L. INTRODUCTION

This report reviews a series of experim=
ents investigating speech production and
erception disturbances in motor aphasia.
: r previous studies have shown that
speech difficulties are caused by the in-
ability or reduced ability to process and
reproduce particuler combinations of pho-
netic features in Russian ( e.g. voiced-
ness and softness in plosives ) while at
the same time retaining the correct use
of other features ( e.g. voicedness and
softness in fricatives ) / 1, 2 /. Motor
aphasics seem to be quite sensitive to
the phonetic realization rules, i.e. they
produce end perceive those Rhonemes suc-—
cessfully which are “strong® from the
point of view of production or perception
and feil to pronounce end perceive "weak"
phonemes which are characterized by a
comperative complexity on either level.
Another difficulty erises when individual
phonemes have to be combined in speech
utterances. As motor aphasics are uneble

to produce certain phoneme sequences they
tend to simplify the sound chain of a
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word to form a CVCV q sequence.

It is well known that a typical feature
of motor aphasia on the syntactic level
is so called motor agrammetism which is
characterized by the omission of grepg -
Stions and other function words /3,4,
Prepositions are npormally unstressed and
therefore lack prominence compared to
open class words. It is this peculiarity
which, in the opinion of some researches
accounts for the exceptionally rare
occurrence of prepositions in the free
gspeech of patients with motor aphasia
/8/. Observations made in the course of
remedial speech work with motor aphasics
have led us to suppose that the omission
of prepositions is caused, among other
factors, by their inability to realize
certain phonemic sequences which may
occur at the preposition-noun boundary,
nemely, consonent clusters. Similarly,
one may suppose that the perception of
phonetically strong or more prominent
prepositions ( with a CV or VC structure)
will be quite different from phonetical~
1y weak ones ( consisting of one conson-

ant )o

In. the present study we tried to test
experimentally the hypothesis of the
phonetic nature of prepositional agram=
metiem and to find out whether a hasics
performance and perception was a fected
by test conditions. Another aim was %o
evaluate the ability of motor aphasics
to make use of the semantic fealures of

prepositions.

1I. METHOD
In order to investigate motor aphasics'
ability to comprehend sentences with
prepositions as well as percelve thesad
prepositions, a program was constructe
vhich consisted of series of sentencéd
sach series contained 6 sentenceg»witk
the following directional prepositions:
"k" ( to, towards z, "v® ( ing into).ﬂ
"na" (onto), "ot" (from), "iz" ( out°d
and "s" (from). The sentences describe
simple spatial situations which could
easily be reslized in the form of 1ini_
drawings, for example, "The bird i8 Y
ing up to the cage”, "The bird is £1yi%
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out of the cage", etc,

The prepositions in question ¢
divided into two groups accordggédtgese—
mantic meaning: I)prepositions denotin,
movement towards an object and 2) ‘pre %—
sitions describing the reverse m vemegt

- i.e, away -‘from- the object, o !

Yhonetically, these prepositions

ascribed to two opposedpclasses: %ansgi-
labic and <) non-syllabic. In the &ussian
language prepositions ending in a conso-
nant ( or consisting of one consonant
only ) have at least two variants due to
the regressive agsimilation of voiced-
Hegs/v01celessnees. Thus, the prepositim

k" may be spoken as "k" or " R depend~
ing on the gquality of the ini%ial conson-
ant in the subsequent noun or adjective
Besides; when the following word begins
with a "k" or a "g" the resulting clust-
er is promounced as "kk" or "gg", In this
experiment all nouns had a voiceless
initial consonant so that all final con-
sonants in prepositions were pronounced
a8 voiceless, e.g. /k, f, at, is, s /.
The program consistin

g of 30 sentence

was read aloud by a male speaker of RZS-
sian and recorded on magnetic tape. Each
sentence was pronounced twice,

A special apparatus was devi

vised and -
structed by one of the researchers tgon
conduct audio-visual matching experim -

ents, A detailed descripti
ratus is given in /7 /5 o0 °f the eppa-

The subject was seated i

n front of
:green onto which either one or foug pic-
ures could be progected. The pictures

represented "di
ial situatiogg?ema_ically different spat-

In Experiment.[ the subj " .

; jects were sh
grplcture simultaneously with the auggg—
tey presentation of & corresponding sen-

angi and asked to press one of the six
gdnths on a special board which contain-
4, € preposition that matched the sen-
3 nge.and the line drawing. In other
ords, the subjects had to choose the

right prepositj .
alternztisgs,tlon out of the six given

In Experiment 2 four pi
picture s were proj-

:gzegcon aeparate_panels constitutigg J
1y oo reen. One picture matched the oral-
4 g eésented sentence, a second required
thirgpogite direction preposition, a
o thea owed a closely related movement
in ihe seme direction but slightly dif-
oF % in its final stage, e.g. not "in-
choseut onto”, and the last one was -
uation randomly from the remaining sit-
thesens' The subject had to press one of

panels which completely correspon-

%edbto the sentence.,
n both experiments the time of non-verb-
al reaction was measured automatically.b

There were 4 subjects with motor aphasi
in the study. Two subjects with nogmalla
speech were also investigated. Two aphas-~
ics were tested twice in Experiment E

and thus the~total number of responses
was [80. In Experiment < two subjects
were tested twice and one subject three
times, giving 240 responses in total.

LLl, DISCUSSLUN OF THE EXPERIMENTAL
DATA

First of all, it should be mentioned
that the average error number was much
higher in Experimen% It &&'}%) than that
in Experiment < (16%). This indicates
that it is much more difficult for ephas-
ics to detect ( in the spoken utterance)
a particular segment ( a preposition )
and recognize it from a number of alter-
ngtives than to identify this utterance
with one of the given visual stimuli

( line drawings ). Normal subjects made
no mistekes in either experiment.

Figure [ gives the matrices of preposit-
ion substitutions in Experiment [ and 2
( in per cent ).

(4)

prepositions perceived

Kk 8 v na ot 12

': k o7 I3 I3 7 3

o la 33
&

o v T 0 w7 3 3
@ |na 3.77 I 3
® .

Wlot 7 3 7 . D
= liz 3 7 3 3 54
7] . »

- (B) _

o k 8 Vv __na ot iz
- k 95 -5

o

- 8 <2 68

: v 85 2 15}
o |na 2 9 3

1]

r | ot 2 99 3
iz I 4 I3 . 68

Fig.l Confusion matrices of preposi

; X ositi
in Experiment I ( A ) anad Exgergment %ns
( B ). Bach line of the matrix shows
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the distribution of prepositions ( in

er cent ) the aphasics perceived in sen-
gences presented as indicated in the

left mergin. Cells formin% the diagonal
are correct perceptions. repositions
are transliterated ( the prepositions
and "iz" were actually pronounced as "f
and "is", the transliteration of the oth-
er consonants in the prepositions coin-=
cides with the tramscription ).

v
"

For most prepositions ( 4 out of 6 ) the
number of correct responses was higher in
Experiment 2 than in Experiment L. There
are two exceptions, i.e.prepositions "8
(from) and "iz" (out of). Both preposit-
ions belong to the "away from the object"
roup. 1t seems to be worth mentioning
%hat the preposition which was the easi-
est to identify ("iz") is phonetically
the longest, while the preposition which
turned out to involve the largest number
of errors was the one with shortest dur-
ation ( "k" l. It was quite natural to
expect that the phonetic structure of a
preposition was crucial for its correct
identification. To test this hypothesis,
we calculated the percentage of torrect
identifications of one-phoneme versus
two-phoneme prepositions. The data ob-
tained confirmed this hypothesis. One-
phoneme prgsositions were identified cor-
rectly in 67% of cases whereas two-phon-
eme ( syllabic ) preggsitions were corr-
ectly identified in per cent of cases,

At the same time, it seemed sensible to
suppose that the phonetic structure of
prepositions would affect the compre-
hension task in Experiment < to a lesser
degree than in Bxperiment l. This hypo-
thesis proved to be true. The total
count of correct responses in Experiment
2 to one-phoneme prepositions was appro-—
ximately the same as to two-phonéme pre-
positions ( 53% and 86%, respectively ).

1n order to investigate further the role
of the phonetic and semsntic factors in
speech perception and comprehension, we
analysed the types of most frequently
encountered mistekes from considering
the lerngth and semandic meaning of pre-
positicns. The experimental data have
shown that there is a “uriverssl substi-
tutor™, nazely, the prepositien "iz"
(out of) which replsces other preposit-
ions in mest cases in both experiments.
As mentioned sbove, this preposition
rsrked first in the list of identificat-
ion s&ccursaly in axperinent 4.

1t wss rather texptirs to leok for a
pltonetic tendency in tke perceptusl con-
fusion psttern.

In Experiment i cme-phonexze prepositioms
revealed a sligal texdency to be percei-

ved as two-phoneme prepositions. In the
case of two-phoneme prepositions, the
mistakes were determined by chance,

in Experment < the aphasics tended to
perceive one-phoneme prepositions as two-
phoneme ones much more frequently then -
vice versa ( 71% and , respectively ),
The two-phoneme prepositions, however,
were randomly confused with prepositions
of either class.

Our next task was- to test the semantic
hypothesis of prepositional agrammatism
according to which the perceptual im -
pairments in aphasics reflect the comple-
xity of semantic features associated
with a certain preposition.

Experiment [ was designed to evaluate
the ability of motor aphasics to process
the speech flow end identify its segment
As expected, the semantic factor is not
of primary importamnce for the aphasic
listener and, consequently, the percent-
age of correct responses to prepositions
denoting movement towards an object was
roughly equal to that of pre ositions
gaving the opposite meaning ( 74% and

Conversely, in Experiment < the role of
the semantic factor increases: the pre-
positions that denote movement towards
an object are L.< times more frequently
perceived correctly than those which de-
scribe movement away from it. The total
number of correct answers is Y<h and
7%, respectively.

An analysis of the mistakes has shown
that motor aphasics understand the direc-
tional meening of & preposition and are
able to ascribe it to one of the two ba-
sic groups but fail to recognize the mo-

‘re subtle features. Thus, in Experiment

2 the "towards-an object” prepositions
are confused with each other in 70% of

the cases of erronequs responses and the

away from the object" prepositions un-
dgigo substitutions within the group in
75% of all cases. There was no uniform-
ity in the subjects* performance in res"
pect Ef this semantic feature in Experis
men .

The reaction time during the two percep=
tual experiments was found to be muchb
longer in motor aphasics than in normel
subjects and to vary significantly froam
stimulus to stimulus. There seems %0 b¢
no relationship between the type of pré
position and the latency period. The l&¥
ter appears to be a function of the 8e7°
erity of motor aphasia.
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IY., CONCLUS1ONS

vur data support the hypothesis t ig-
turbances in productionpand percegggoglgf
prepositions 80 often encountered in mot-
or aphasia are related to the phometic
structure of these function words.

The relative importance of the phoneti
factor in the perception of pre§os§t22§s
depends on the type of the perceptual
task. Thus, it seems to be of primary im-
portance in tasks involving the -phonemic
analisia of speech flow ( as in Experim-
ent L ) and is replaced by other factors
e.g. semantic, when experimental condit-’
ions provoke the subject to listen to an
utterance not merely for its segment anal-

sis dbut for its comprehensi
{ as in Experiment 2p). on 88 & whole
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