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Abstract

THE CONTRIBUTION OF KINESIC CUES TOWARD
SPEECH COMPREHENSION
by
WILLIAM ROGERS

Advisor: Professor Louis Gerstman

Two exﬁeriments were conducted to assess the extent:
to which a speaker's visible body movements can improve
verbal comprehension for the listener. Listeners responded
to multiple-choice items designed to test their compre- |
hension of 12 videotaped spoken utterances which had been
obtained by asking speakers to describe objects in motion
(e.g., a tennis ball, a car, spraying water). Sixty sub-~
jects each responded to stimuli in one of three presenta-
tion conditions (audiovisual, audiovisual without lip and
facial cues, and audio-alone) over four signal to noise
ratios. The results indicatedbthat visual cues can at
times significantly improve comprehension scores, even
with lip and facial cues not present, A number of
possible variables which may be related to kinesic
utility for speech processing are considered and a
theoretical model of éural-visual speech processing is

discussed in relation to future study and applicacions,
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INTRODUCTION

In recent years, interest in studying the role played
by nonverbal behavior within human communication has
steadily grown beyond the limited set of studies carried .
out in the earlier part of the twentieth century., The
earliest studies on the topic (cf. Darwin, 1872; Dunlap,
1927; Schlosberg, 1941) were concerned with describing the
use of facial expressions to convey emotional meanings,
The question ultimately arose in the area about whether
such behaviors were biologically determined (and, thus,
universal) or culturally learned, After many years of
research controversy, it now seems reasonable to say that
both the biological and cultural explanations are needed
to account for the often subtle and considerably diverse
use of facial expressions by members of the world's various
language groups.

With the development of clinical psychology such
behaviors as postural shifts, eye movements, and hand
positionings were studied by the clinician (cf., Freud,
1901) as a clinical technique for "“reading" the unverbal-
ized feelings of the client, Although more often than not
these studies were anecdotal, non-systematic, and unad-
visedly dependent on the judgement of one individual,

later systematic investigations (cf. Ekman, 1964;



Mehrabian, 1969; Exline, 1966) did at least bear out that
certain human feelingé concerning interpersonal power,
affect, and involvement could be reliably signaled, with
limitations, by postural, eye and hand behaviors.l
Probably the earliest study of communicative body

movements, or kinesic behavior, concerned what are commonly
called gestures, In fact, one finds scholarly commené on
the use of gestures as an alternate means of communication
as far back as the writings of Plato (Héwes, 1976)., Al-
though gesticulation was the first type of nonverbal
communication to receive formal attention, the expectations
on the part of early workers in the area-~-that a grammar
and dictionary of gesture could be developed=--discouraged
study here when this objective proved elusive (with some
very minor exceptions, cf. Munari, 1963).

| It was in the early work of Birdwhistell (1952) that
the notion of context eluéidated why grammars and dictione
aries (in the linguistic sense) were probably not practical
objectives, because a kinesic behavior (e.g., a head nod)
could mean one thing (e.g., "I understand") in one situ-
ation (after a question) and mean something else (e.g.,
"] want that one") in a second situation. In addition,

the easily defined gesthre was replaced by the kinesic act,

which because it includes more types of movements assigns,
then, a greater variety and richness to the domain of
speech-related nonverbal behavior. With the above two

conceptual clarifications the potential was created to



study speech related kinesic acts more profitably.

And recently, interest in studying body movements
occurring during verbalization has been rekindled, prob-
ably because of the clarifications described above and
because of the improved potential to dissect communica-
tive body movements for study made possible with the current
use of videotape and 16 mm sound film as a research tool
(cf. Condon and Sanders, 1975). However, the more recent
studies attempt to describe the function and structure
of verbal -kinesic message units without imposing a
grammatical model. _

For example, Condon (1966, 1970, 1974) has reported
that at least on the motor level of behavior a significant
amount of synchrony exists: (1) between the speaker's
body movements and the acoustic rhythm within his utter-
ances (self synchrony); and (2) between the body and speech
rhythms of two or more persons in the same spatial en-
vironment (interactional synchrqny). Condon and Sanders
(1975) further suggest that young infants will synchron-
ize their gross body movements with the speech output
(live or audio recorded) of an adult, but not to such
non-speech sounds as tapping on a table. This tendency -
for a person to synchronize his own body movements with
‘his speech rhythms seems to indicate that the two activi-
ties are probably coordinated at some internal behavior-
planning level, possibly facilitating the moment-to=-

moment utterance processing taking place in both the



speaker and the listener.

On a different level, Dittman (1972) observed kinesie
activity in relation to hesitations within utterance
clauses., He reports that hesitations tend to occur in the
early part of utterances, while movements of the body parts
tend to occur at utterance start positions. He also noted
that the high information word in the utterance réceives
the greatest stress (vocally and kinesically) and that
head nods frequently punctuate boundaries between language
segments having one main clause., Dittmann argues that the
temporal relation he observed between body movements and
speech hesitations implies that within-uttasrance body
movements are motor manifestations of underlying cognitive
activity controlling speech and is more manifest at times
when speech does not flow evenly (or does not exhaust the
underlying activity). Kendon (1972) draws this same in-
ference, while he, in addition, goes on to describe how
the speech flow and kinesic flow comprise a compatible
pair of hierarchically structured (smaller units combin-
ing into larger ones) outputs which coincide at the pro-
sodic segments level of communication. In his words, the
situation is that of a "single utterance with two out-
puts,

A number of researchers have employed the strategy
of examining slow motion videotaped or sound-filmed records
of conversatioh samples, lasting as long as sixty minutes,
over very extended periods of time (in several cases ten

years or more) in much the same way as a biologist might



examine the structure of a substance using a microscoée.

A prime example of this strategy is the seminal work of
Birdwhistell who reports (1966) that certain semantic aspects
of an utterance can be kinesically marked in predictable ways.
These markers concern such things as personal pronouns, verb
tenses, distal relations (here, there, these, those, etc.) and
pluralization, in addition to reflecting action relations.
between subject and object. DelLong (1974) observed that chil-
dren frequently end their utterances in child-to-child conver-
sations with a leftward and downward head movement. And follow-
ing a different line of thought, Lindenfeld (1971, 1974) re-
ports that to a limited extend leg movements start and stop at
phrase boundaries. Scheflen (1974) discovered after many years
cf observation that two communicants will reliably segment an -
entire conversation with the use of kinesic markers at several
levels roughly equivalent to the segment-levels in writing of:
sentence, paragraph, and essay. Finally Freedman (1973a, 1973b,
1974 devised a category system involving body-focused movements
(nervous touching of hand to hand, hand to head, etc.) and ob-
ject focused movements (hands making configurations in the air).

The latter generally occur during speech activity.

To summarize what the above studies reviewed here
indicate, several thinés can.be said, specifically: (1) non~-
verbal behavior is synchronized with the rhythm of the
utterances within which it ozcurs: (2) the extent of the

kinesic "output" in utterances can vary qualitatively and



quantitatively, probably depending on underlying cognit-
ive variables and on the type of verbal material being
expressed; (3) kinesic material is temporélly structured
similarly to the verbal material it occurs with, although
not with the mathematical precision of a grammar; (4)
within utterance kinesic behavior is qualitatively differ-
ent than kinesic behavior occuring in non-speech situa=-
tions; and (5) kinesic behavior can be "about" the meaning
of at least some aspects of the verbal material in the

utterance.
4 plausible description of the role played by kinesic

behavior, especially in the communication of cognitive
material, seems to emerge with kinesic behavior assisting
the functioning of verbal processing to varying extents,
More specifically, it seems that the within utterance
kinesic flow is intimately involved with the speech flow
neurologically, temporally, semantically, and structurally
in a supportive way.

This supportive role (as opposed to a primary role)
taken by kinesic behavior is consistent with the gestural-
type language-origin theories asserted by some students
of the phylogeny of language behavior (ecf. Stokoe, 1975;
Steklis, 1975). These theorists assert that gestural be-
havior now maintains alvestigal status, although it
probably preceded verbal behavior, in time, as the prin-
cipal form of human communication and had the potential

to develop into a full-fledged symbolic system had sound



communication.not proven more efficient (actually it did
develop fully for the deaf who use sign language while it
developed partially in such instances as the sign lan-
guage used by American Indians (ct. Hewes, 1974).

In addition, it seems plausible to state that within
speech‘body movement is, in part, learned, and thus cul-
turally coded to some extent. For example, Freedman (1974)
reports that speech related kinesic acts, as he describes
them, were almost completely absent within a group of
congenitally blind subjects which he had compared with a
sighted control group., Also demonstrating the learned asg-
pect of this type of kinesic behavior is a study by
Michael and Willis (1968) which found that children having
at least one year of school were significantly better at
decoding common gestures than were children without at
least one year of school, regardless of age.

On the other hand, several studies have also demon-
strated that the language hemisphere is active in the
'production of speech related kinesic acts. For example,
DeRenzi , Pieczuro, and Vignolo (1968) compared brain
damaged persons and found that those persons who evidenced
either ideational apraxia (a decreased ability to demon-
strate the use of objects) or ideomotor apraxia (a de-
creased ability to perform an intransitive gesture such
as a salute or a sign-of-the-cross) were very likely to
also evidence aphasia (a decreased ability to use verbal

symbols). They termed the individuals who were both



apraxics and aphasics as suffering from a conceptual dis-
order, The above evidence seems to indicate that gestural
behavior which requires some specific plan of particular
;Btions is processed by the dominant hemisphere.,

Supporting the dominant hemisphere notion are several
studies by Kimura (1973a, 1973b, 1974)., For example, she
reports that the hand gestures that occur during the speech
of right handers were more likely to be performed by the
right hand than by the left (3 to 1). However, those ges-
tures occuring during non-speech activity were just as
likely to be performed by either hand., Left handers are
less clear in this distinction.' Kimura and Archibald
(1974) also report that persons with left himisphere brain
damage find it difficult to copy visually presented but
meaningless hand movements, while they show no impairment
for performing flexions of the fingers or for copying
static hand positions. Both sets of studies described
here indicate that the behavior considered presently is
'at least in part genetically predispostioned.

The foregoing studies have indicated, indirectly,
that nonverbal behavior ought to facilitate the decoding
of spoken messages, for a number of reasons. However, it
should be said that they did not attempt to measure how
functional this support might be when processing various
kinds of utterances., In fact few studies have made any
attempt to inveétigate the crucial question of function-

ality.



One of the earlier of this small group of studies

(Chapanis, 1972) failed to find support for a functional

relationship. However, it should be conceded that the
author was addressing a wide range of questions, this par-
ticular one being a small aspect of hig text. Briefly,

he asked pairs of individuals to cooperate in solving a
problem while he manipulated the channels open for par=-
ticular pairs (i.e., normal face to face, telephone line
only, hand writing, and typewriting). Although‘%ace-to-
face condition took slightly less time for subjects to
complete the problem than did the telephone condition
(kinesic cue deprived), the difference was barely worth
mentioning. It might be pointed out however, that a
ceiling effect may have caused the absence of a dramatic
difference and that the type of verbal material (abstract)
communicated was the least likely to benefit from gestural
support.

The abnve speculations seem credible in light of two
very recent and related studies. Graﬁam and Argyle (1975)
asked English and Italian speakers to communicate the
identity of two dimensional shapes (some of which were
called '"high codable' because it was possible to easily
find words to label aspects of the shape, as in "It is a
distorted triangle with rounded edges;" and some were
called low codable" because they were very irregular shapes
without the acéess to convenient labels). The authors

either permitted speakers to freely use their hands to
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help communicate the identity of the figure or they did
not permit the use of hands by requesting speakers to fold
their arms while speaking., The decoders drew what they
thought to be the actual two dimensional stimuli, based on
hearing the speakers' messages. These drawings were then
Jjudged, systematically, as to how accurately they approxi-
mated the original drawings. As it turned out, the main
effect (permitting the use of hand gestures or prohibiting
them) was found to be highly significant for both English
and Italian speakers (p« .001).

In addition, two trends were found: (1) Italian
speakers utilized these facilitative hand movements more
effectively than did English speakers (p<g .001); and
(2) low codable test items benefited more than high cod-
able ones when hand movements were allowed. It should
also be pointed out that the experimenters took very
careful precautions to avoid threats to experimental
validity during all phases of the study. They then per=-

formed an Ex Post Facto analysis to evaluate if and to

what extent the requesting of speakers to fold their arms
while speaking may have disrupted the execution of speech
behavior, However, they found no differences across the
two conditions with respect to a number of extraverbal
measures designed to assess this possibility.

In a related study, Graham and Heywood (1975) investi-
gated, using the same materials described above, what

effects the elimination of gesture might have on such



things as semantic content of utterances and the total

time spent speaking, etc. Their findings indicated that

the inhibition of gesture in the communication of two dim-
ensional forms resulted in: (1) quite expectedly, a greater
number of words and phrases denoting spatial relations:

(2) a fewer number of such demonstratives as '"that,"

"here," etc. and (3) a higher proportion of time spent paus-
ing during speaking time. 1In addition, the low codable

and high codable items were found to differ significantly
in their respective effects on the speakers' outputs over

a number of extraverbal measures such as total number of
words used, total number of pauses, and number of des-
criptive noun and verb phrases.

What the previous three studies indicate is that within
utterance kinesic cues can play a functional role, although
the importance of this role varies depending on the type
of verbal material being expressed. What they also in-
dicate is that a ceiling effect may operate in certain
situations, where adding kinesic cues either does not im-
prove listener performances (such as was found in the
dyadic abstract problem-solving situation) or adds a
significant but small improvement. What the previous
three studies have not ‘addressed is the measurement of
what percent improvement in comprehension results from
kinesic cues. Nor have they directly investigated the
kinesic role in terms of actual comprehension since

they observed time taken to problem solve or the degree
to which a recreated drawing matched an original one.
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No study seems to have investigated the kinesie role
directly, as have investigators of the related but con-
ceptually different role of lipreading in association with
speech comprehension.

One early study in particular (Sumby and Pollack, 1954)
demonatrates how the contribution of kinesic cues might be
investigated. In the Sumby and Pollack study, a group of
speakers was requested to say individual words which
listeners were then asked to identify from specific word
lists of varying lengths (8-256). The major manipulation
in the study was whether listteners could see the speaker's
face (speakers were asked to only move their lips) or not.
In addition, six signal to noise ratios were employed by
adding a white noise background to the speakers' voices,
the intensities of both tracks being controlled elec-
tronically. The findings of the investigation were that:
(1) lip cues did significantly add to the accuracy of word
identification scores; (2) the size of the contribution
of lip cues to improved accuracy was considerably greater
(40-80% depending on word-list size) where the signal to
noise ratio was low (=30 db) than when it was high (0-10%
at 0 db); and (3) the size of the contribution was sig-
nificantly.greater where the task was easier (i.e.,
smaller word-list),

The authors also examined the operation of a ceiling
effect they had found, by evaluating how much of a con-

tribution lip cues rendered comprehension relative to the

v
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room available for improvement over the audio-alone
scores at the six S/N ratios. 1In comparing the observed
improvement divided by the available room for improvement,
they stated that:

This ratio is approximately constant over a wide range

of speech to noise ratios, Specifiically, for the

8=-word vocabulary the ratio increases from about ,81

at a S/N ratio of -30 db to about .95 at a S/N ratio

of -6 db. For the 32 word vocabulary the ratio in-

creases from .77 to .8l over the same rangessee

Practically speaking, however, since there is a much

greater opportunity for the visual contribution at

low speech to noise ratios, its absolute contribution

can be exploited most profitably under these conditions.

Although the above study was thought a good model for
the development of a functional type speech-support kinesic
study, several things about the study ought to be stressed:
(1) it did not deal with natural running speech, as speakers
were asked to say one word at a time; (2) speakers were
not permitted to move Kkinesically; and (3) speakers were
not attempting to verbally communicate in the usual sense
since they were articulating items on a word list. Fowever,
the study does suggest: the importance of the variables of
noise and linguistic context in relation to carrying out
multi-modal studies,

In general terms, what the present study sought to
accomplish was to measure the contribution of kinesic be-
havior to the comprehension of speech. It also sought to
describe how such variables as type of verbal content,

noise and length of utterance might influence whatever

visual contribution might be found., Specifically, it was



asked:

1. Can it be demonstrated.that the accuracy of the
receiver's comprehension will be higher when visual
body cues (e.g., hands, face, shoulders) accompany
verbal utterances than when such cues are absent?

2. Vill noise have less of a detrimental effect on
comprehension when kinesic material is present
than when such cues are absent? .

3. Will certain types of verbal content (e.g., verbs)
describing action) have a greater comprehension
score potential with visual cue assistance then
will other types of verbal content (e.g., abstract
nouns)?

4, Will any of the three above questions need to be
qualified by such variables as sex of speaker,
sex of listener, or length of utterance?

A casual observer might consider some of the above
questions unnecessary and argue that it is obvious that
kinesic material can only improve verbal comprehension,
However, students of nonverbal behavior (cf. Haley, 1963)
have often pointed out that visual cues accompanying an
utterance can indeed support the verbal content, but can
also contradict that content or carry information about
some other aspect of the communication. Thus, thé potential
for accompanying visual cues to add nothing to the semantic
content or even to contradict the semantic content exists

in addition to the common sense notion that gestures assist

14
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in the communication of ideas (it is tangentally interesting
to note here that many people feel it is not good to "speak-

with-your-hands" while engaging in speech).

PRELIMINARY EXPERIMENTS
With the foregoing objectives in mind, a pilot study
(or more accurately a probe) waé conceived and carried out,
based on the concept of the speech act 3 as a focal point,
The basic goal of the first pilot was to investigate how

accurately receivers could detect a given speech act without

hearing the verbal content. It was assumed that such inform-

ation about whether an utterance was a qugstion. command or
assertion would be coded within the speakers kinesic perfor-
mance, especially since such information is not frequently
made explicit in the verbal content, but is rather implied
by such things as voice intonation (which prior study had
shown (kendon, 1972) was closely related to body movement).
The study was carried out by having individuals, in
pairs, participate in a structured interview which was so
programmed that participants would ask questions, make posi-
tive and negative assertions, and give directions. The
performances of these speakers were videotabed with camera
in full view of both participants. Thirty-eight utterances
from the total generatéd by the 10 participants were
selected as being examples of interrogative, assertive,
ﬁegative. or directive speech acts. The presentational

videotape was edited electronically in such a way that



stimulus types were randomly sequenced, with blank spaces be=-
tween successive items on the tape. The set of utterances
ranged in duration between three and nine seconds of tape
time. Unfortunately, because utterances were frequently
edited out of running speech, stimulus foreperiods were not
more than one second each.

A response sheet was constructed within which each of the
38 stimuli was represented by one multiple.choice question,
with the same four possible answers for all items: (1)
interrogative, (2) assertion, (3) negative, and (4) request.
Respdndents would view each of the videotapéd utterances, in
turn, and mark the answer sheet at the end of each presenta-
tion of an item., Within this design no control group was
used since the hypothesis was that the respondents'! accur~
acy scores would be significantly higher than what could be
expected by chance (25% in this case).

Twenty four undergraduates (12 male and 12 female) were
recruited from a basic course in communication at Queens
College inlNew York and asked to view the tape and answer
multiple choice questions. Subjects were tested in groups
of two to three at a time. The results indicated that:

(1) subjects did better than chance expectancies would pre-
dict at identifying questions and negatives but not at the
remaining two types (assertions and requests): (2) although
‘subjects did better than what chance expectancies could ex-
plain, the effect was not a strong one (the overall hit rate

was 34%, 9% over what chance scores should be). Several
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things ought to be considered, however, about the task re-
quired of respondents. First, the recelivers were asked to
view the materials out of their original contexts, which
makes the task harder, Second, the sound, which normally
accompanies speech perception, was absent, making the task
somewhat unnatural for normal hearing subjects.

A study discussed earlier is probably significant in
the evaluation of the results of the first pilot. Sumby and
. Pollack (1954) found that lip cues facilitated speech
comprehension best when the task was an easy one. Since the
task employed presently was a relatively difficult one, the
usefulness of visual cues may have been at their lowest
potential. Thus, it may not be so surprising that subjects
did only slightly better than chance expectancies would
predict., It is quite possible, however, that a different
type of design would have generated more dramatic results.u

A second pilot study was carried out which attempted to
evaluate the confribution of kinesic cues to speech compre-
hension more directly than had the first pilot. 'In this
gecond investigation a control group was used to establish
a base line with which to evaluate the kinesic éontribution.
That is, one group would both see and hear the stimuli while
the other group would only hear. Also, the effects of nolse
were also included within the design as a major manipulation,

This second study was carried out by first constructing

a stimulus tape consisting of brief excerpted utterances
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broadcast on several daytime television soap opera programs,
A set of 12 utterances was obtained in this manner. Each
utterance was transcribed for later analysis. Twenty four
observers were then asked to view each of the 12 items, in
turn, and to write the content of utterances as accurately
as possible after each individual presentation. Observers!
transcriptions would then be compared with the correct trans-
criptions of the 12 jitems and scored for errors (i.e., miss=
ing words and morphemes). Six different observers responded
to the 12 items in each of the following presentation con-
ditions: (1) aural and visual cues available; (2) aural
cues only; (3) aural and visual cues along with a white
noise background; and (4) aural cues only with a white noise
background,

The results indicated several things. First, adding
visual cues decreased listeners' comprehension errors both
with noise present and with noise absent. Second, adding
noise increased errors at all times. And third, the improve-
ment resulting from adding the visual material was significant-
ly greater in the noise condition than in the no-noise con-
dition., These findings were consistant with the Sumby and
Pollack findings, thus providing encouragement for further
investigation. '

A third and final pilot study was undertaken which hope-
fully would test the actual design of the main experiments
to be performed. This last pilot was carried out by re-

cruiting seven undergraduates from a basic course in
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communication at Queens College in New York and asking them
to view a series of 8mm silent filmed excerpts of various
types of moving objects (e.g., a car making a broken-u turn,
a pigeon walking in a park, a mobile with hanging cardboard
owls, etc.) which had been collected for use in the study.
There were 15 such 8mm recordings of moving objects which
each of the seven speakers viewed, in turn, and then attempt-
ed to describe to a second person who would draw a diagram
of the 15 communicated-about actions., As each of the seven
speakers went about describing the 15 actions seen oh the
silent 8mm film to a second person, the speaker was video-
taped by an acknowledged but hidden camera and microphone.
This procedure yielded 105 videotaped descriptions in all,
With the use of electronic editing, a stimulus presentation
tape was constructed consisting of 21 items.

The 21 items on the stimulus presentation tape were
chosen 80 that all seven speakers Would be equally repre-
sented and that each of the original 15 filmed actions
would be described at least once, with six of them being
descriﬁed twice. The number of words in the utterances
contained on the stimulus tape ranged from 11 to 57.
Receivers were recruited from a second basic course at the
above school, Twenty four in all viewed the 21 stimulus
items and responded by writing what they thought they hearad
in each stimulus immediately after hearing each item. The
experimenter would wait until each subject had finished

writing before going on. Four conditions were used to manipu-
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late the awilability of visual cues and the use of white
noise. Azain, response sheets were scored for errors in
terms of missing words and morphemes. Twenty four subjects
were randomly assigned to one of the four conditions and
tested within respective groups of six,

The results are shown in Figure 1, where it can be seen
that some support for the main hypotheses was found, although
to a limited extent. In the two noise conditions, the addi-
tion of visual cues shows the predicted effect, but in the
two no-noise conditions the effect was not obtained., 1In
addition, the variable of lengtih-of-utterance appeared to‘
be inversely related to the overall accuracy of scores,
but not without exceptions. There were no significant sex
differences for speakers or listeners, while some speakers
appeared to be more successful communicators than others,
with respect to 'listeners' accuracy scores,

Considered together, the three pilot studies suggested
several things: (1) it is probably not wise to test the
functional uses of the kinesic flow with respect to speech
by removing the speech track from the task entirely, as the
functional value of speech related kinesic cues probably
only thrives with greater degrees of a vocal context; (2)
the task given to the listeners should not be so difficult
that it disrupts their abilities to relate body cues to some
framework of linguistic meaning; (3) the type of verbal
material being expressed by speakers ought to be selected

within some particular semantic domain; (4) rather than



Figure Caption

Figure 1. DMean number of errors made by six subjects

in each of the four conditions of Pilot 3,
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simply using four conditbns, two with noise added and two
without noise, the signal to noise ratio of stimuli ought to
be used as a major parameter involving three or possibly four
different signal to noise ratios to be used in both the aural-
only and aural-visual conditions; (5) the comprehenéion test
used in the sécond and third pilots, where respondents wrote
down what they thought they heard, should be replaced by a
multiple choice format because the original test was very fa-
tiguing for subjects (many made this complaint) and because
it may have introduced an unwanted subject encoding-skills
factor into the data (that is, subjects had to remember mater-
jal and then recreate messages).
EXPERIMENT 1

The purpose of Experiment 1 was to formally measure the
functional support provided by such visual cues as head nods,
eye movements, lip-facial movements, hand gestures, and arm
and shoulder movements to the accuracy of speech comprehen-
sion, Furthermore, the experiment sought to describe how
signal to noise ratio and semantic type of utterance would
further influence this functional support. It was predicted
that the accuracy of scores would be greater when visual cues
were available, especially at low signal to noise ratios, It
was also suspected that certain types of semantic content
would benefit more from the inclusion of visual cues than
would other types although there was too little previous
evidence to be more specific other than that some categor-

ies would achieve significantly greater support from visual
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cues than others., The following hypotheses were generated:

l. Comprehension scores of listeners will be higher
when they can see5 the speaker than when they cannot,

2, .The advantage of being able to see the speaker will
be greater when signal to noise ratio is low than
when it is high,

3. The types of semantic information tested for in
the study will benefit, differentially, from the
advantage of listeners being able to see the speakers.

Method

Audio visual materials. The presentational stimuli for

Experiment 1 were patterned after those uéed in the last
pilot study., However, it was the experimenter's judgement
that speaker samples of a higher technical quality were need-
ed and so a new set was produced. Prior to this, however,
a re-edited 8mm film consisting of various novel movements
was constructed similar to the film used in the third pilot
but with a more diverse set of elements. The foilowing
brief scenes were assembled each lasting about ten seconds:
a car making a series of turns, a truck entering a parkway,
a pigeon walking in a park, two cardboard owls dangling
on a mobile, an ornamental fountain spraying water, a tennis
ball bouncing into a corner, a vehicle called a tram docking
into an elevated outdoor station, and a movie projector per-
forming its operations,

Speakers. Eight speakers (four female, four male) were

recruited from a basic course in communication at Seton Hall
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University and asked to perform as '"actors." Taken in pairs
each person would view one of the items contained on the 8mm
novel movements film and attempt to describe what happened
in the brief action to the second party, who would draw a
diagram of the action based on the verbal message., Speakers
were given practice performances on items in the 8mm film
which were not to be used for that particular individual, .
in order to familiarize each person with the procedure and to
give them time to adjust to the situation. Relaxing the speak-
ers was considered very important since the experimenter®s
experience with the pilot studies was that nervous speakers
tend to diminish their kinesic movements.,

The speech performances (enacted about the 8mm film
items) to be actually used in the experiment were recorded
on videotape, with sound, using a small camera placed in view
but discreetly positioned between two cluttered tables in
order to diminish its intrusiveness., Practice items were
not recorded, although it was not possible for participants
to tell when the camera was recording from when it was not.
All eight speakers participated in the same way, while half
of them, in addition, also made short statements about ab-
stract topics (such as on the purpose of a monetary system
in a society), which were also recorded, The above procedure
generated a presentation tape consisting of 12 items with
several seconds of blank space foreperiod time placed just

prior to each item.
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The visual images generated by the above recording pro-
cedure filled the 19 inch television monitor in the following
manner, The head and face were represented, on the average,
in the upper 5 1/2 inches of the screen with the torso and
neck areas represented in the remaining lower 7 1/2 inches
of the vertical dimension of the screen. The upper boundary
of the screen met with the top of the speaker's head, while
" the lower boundary met with the speaker's waist., Such a set
of visual-aspect ratios probably made viewing the television
image somewhat equivalent to viewing a speaker face-to-face
at a distance of approximately nine feet.

Response sheets. Since the dependent measure in

Experiment 1 was comprehension, a test had to be designed
which would both be a sensitive measuring instrument and be
non-intrusive, It was decided that a multiple choice format
would be used, since in addition to being easy to administer
and score, it would be especially useful for testing specific
kinds of semantic information. A model developed by Fillmore
(1971) was employed to generate questions because it categor-
ized semantic elements in an utterance as aspects of an
event, This was especially well suited to the action des-
criptions which were to be used as stimuli, Five categories
were adopted from the overall set:

1. Agent (the thing that does something in the sentence)

2. Action (what is done by the agent)

3. Location (where the thing is done)

4, Recipent (who the thing is done in relation to)
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5. Qualifier (an aspect of one of the above)

Each of the above five categories served askernels for
generating questions. For example, a question might be
phrased as: "What the main thing in the statement did was
e e o o o« The possible answers for all questions were care-
fully constructed so as to measure degrees of comprehension
without biasing answers in any direction. To accomplish this
objective, all questions used the same answer format. The
possible answer types were!: (1) the correct answer, (2) an
answer which shared many semantic features with the correct
answer (e.g., "man".vs.'woman"), (3) an answer which was not
an impossible one but wihich did not share many semantic
features with the correct answer (e.g., "drive!" vs. '"locate"),
and (4) three bogus answers which as often as possible
sounded similar to one of the first three answer types
(e.g., "turn vs. '"burn"). The last three answer types were
never syntactically or semantically impossible answers,

Thus, for each stimulus item presented to listeners,
five individual multiple-choice questions were constructed
in thne above described manner, each question containing one
correct answer and five incorrect answers., Since there were
twelve stimulus items, the test consisted of 60 questions
which were used to construct an answer booklet (see appendix B).

In addition, each test booklet contained a set of instruc-
tions (see appendix A) which served to orient listeners to
what they should and should not do. The purpose of the test

was explained as a "test of memory." The booklets also
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contained two sample items with questions and answers which
.corresponded to two sample videotaped utterance stimuli,
Thus, respondents did have an opportunity to become familiar
with the task., Finally, test booklets were arranged so as
to contain all five questions for individual stimuli on one
page so as to prevent listeners from reading questions prior
to the presentation of a stimulus.

Subjects. The respondents were recruited from a basic
course in communication at Seton Hall University. Forty per=-
sons were tested within Experiment 1 (20 feinale and 20 male).
Subjects! ages ranged from 18 to 24, All were full-time day-
session students who were taking a required course. None
appeared to have any hearing or vision problems which could
be informally detected during the administration of the sample
items nor did anyone at any point indicate that he or she was
aware of the actual purpose of the study.

Equipment. The visual portion of the presentational
stimuli was obtained and presented with the use of a SONY 1/2.
inch video recording system, while playbacks were shown on a
standard 19 inch television monitor. The aural portion of
the stimuli, obtained simultaneously with the above video
equipment, was presented with the monitor's volume control
kept at a constant level, A white noise background was ﬁro-
duced by recording a noise signal from a Grason Stadler
white noise generator (901B) onto an audiotape, The noise
could then be played back on a standard audiotape playback

machine placed next to the television monitor. Figure 2
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below shows the arrangements of materials and equipment for
both the recording and playback situations, both of which
took place in the same room, which contained several tableé
and chairs, and which measured 6 feet By 9 feet, The room
used had one door and no windows and was reasonably free of
extranenus noise or visual distractions,

Control of signal to noise ratios. Since the signal to

noise ratios were to be manipulated the following procedure
was employed., A brief noise~burst was recorded onto the
videotape to be used for the experimental presentation just
prior to the 12 stimuli. This noise~burst was included for
later use in determining the ratios, using portable equip-
ment. Also, the stimulus videotape was used to obtain a
printed record of amplitude peaks for the” durations of each
of the.12 utterances and the brief noise-burst, As can be
seen in Figure 3, average amplitudes for the stimulus items
were determined by summing the individual values of peaks and
taking means, yielding average utterance amplitude values
which could then be related to each other and to the value of
the brief noise burst that had been recorded on the presenta=~
tion tape prior to the twelve items' position on that tape.
An RCA sound level meter (WE-130A) was then positioned at

a point where subjects ‘would sit in the actual room to be
used for collecting data. With the volume level of the tele-

vision monitor's speaker permanently positioned at one set-
ting (which was a comfortable listening level), it was possi~

ble to determine the relative average amplitudes by referring



Figure Caption

Figure 2. Arrangements of furniture and equipment for

both recording (a) and playback (b) situations.
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Figure Caption

Fizure 3. Procedure for determining the gain-position

of noise output to control signal to noise ratios.
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to the 12 means calculated from the printed records des-
cribed above. The amplitude of the white noise background
was then determined for all of the points ‘(marked by the
manufacturer) on the volume contruvl Xnob of the audiotape
playback machine used for emitting the white noise background,
using the RCA sound level meter described above. Thus, by
adjusting the gain on the machine playing the white noise to

one of its fixed positions, it was possible to control the
signal to noise outputs for the twelve items to be used in

the study..

Since the above procedure might seem complicated, an ex-
ample may be helpful., If a -20 db signal to noise ratio was
desired for a particular stimulus item whose average ampli-
tude was ten db lower than the db value of the constant noise
burst recorded on the presentation fape, the following would
be done. The white noise output would be adjusted to a level
ten db higher than the level of the noise burst on the pre-
sentation tape. The sound level meter would then be used
to check the db levels of the recorded noise burst and the
output of the noise track, from the fixed distance described
earlier., At this point, knowing that the noise output is 10
db higher than the recorded noise burst, and knowing that
the recorded noise burst is 10 db higher than the average
db value of the stimulus, would determine that the signal
to noise ratio of the total presentation stimulus to be -20
db (see Figure 3).

Previous research (Sumby and Pollack, 1954) had in-
dicated a general range for speech intelligibility (-30 db
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to 0 db) that would include thresholds for difficulty and
ease of comprehension of single words. Using this general
range as a guideline, the actual signal to noise values
selected were obtained with a pretest using volunteers
who independently indicated when they: (1) could not under-
stand the speech but were aware of the vocal presence of the
several actual items pretested; and (2) could easily hear
the stimulus items. A staircase method, where amplitudes
were decreased or increased stepwise, was used to determine
the thresholds for the two volunteers' judgements about
speech intelligibility. The two subjects' data were quite
consistent with with each other, yielding averaged intelli-
gibility threshold values at -8 db and 7 db. Since four
ratioé were to be used, two midpoints were also selected,
leaving four valuess ~8 db, -3 db, 2 db, and 7 db.
Procedure. In both of the conditions used, subjects
would report at their scheduled times to the room where the
study took place, Subjects were tested two at a time and
were informed that they were participating in a study on
memory and that they should try to do as well as they could,
Upon entering the room they would be invited into the test-
ing area after some casual conversation with the experimenter
about topics unrelated fo the study. They would be given
test booklets which contained instructions on the front
page and would be seated in chairs carefully kept at a
constant distance (three feet) from the audiovisual

equipment, on all occasions,



36

Since there were 40 subjects in all, 20 (10 male and 10
female) were randomly assigned to the audio visual condition
and 20 (10 female and 10 male) assigned to the audio-alone
condition, In the audiovisual condition, all 12 items would
be played, in turn, showing the upper half of a speaker's
body, which filled up the entire screen area. The speaker's
body featﬁres were clearly detailed in the picture; while
the viewing angle was natural to look at with the speaker
looking in the direction of the camera but seated at a slight
angle away from the camera (see Figure 2b), Thus, in this
first condition viewing the stimuli was not unlike watching
a brief excerpt from a broadcast television talke-show., The
remaining 20 subjects were assigned to the audio-alone con-
dition, which was identical to the first condition in all
respects, except that the video portion was not presented.
Subjects in this second condition were told that there had
been no picture recorded for their particular task,

In both the audiovisual and audio~-alone conditions,
the main parameter of the study was regulated by grouping
the 12 stimulus items into four groups of three., For ex-
ample, the first pair of subjects in both of the two main
conditions received items.l, 2, and 3 at highest signal to
noise ratio (7 db); 4,5, 6 at the next highest (2 db);

7, 8, 9 at the next highest (-3 db); and finally, 10, 11,
and 12 at the lowest (-8 db). A balanced rotation was used
in both conditions so that all of the twelve items would be

presented equally at all four of the S/N ratios and so that



all subjects would receive an equal number of items in each
of the four S/N ratios, In addition, the order of signal

to noise levels was rotated so that no serial effects were

possible with respect to that parameter.

Each pair of subjects were in both conditions given
the test booklet and asked to read the instructions listed
on the first page (see appendix B). The instructions asked
them to: (1) try as hard as possible to score high on a
test of "memory;" (2) not to read any questions before
receiving the stimulus statement; (3) answer éll questions,
The experimenter augmented the instructions by explaining
that some items would be easy and some hard to answer,

He also explained that every answer counted for one point
out of a total score potential of 60,

Once it was observed that subjects understood what
they were to do, they were given two sample items to
listen to and answer questions about. One sample was
presented at the lowest signal to noise ratio and one at
the highest. Subjects answered questions similar to the
actual questions for the 12 items to be tested and the
experimenter checked their answers to enable them to see
how well they did on sample items. For all subjects the
experimenter would say at this point, "that is in the
range of how well others have done on sample items,"
Immediately after receiving sample items, subjects in
both conditions received the actual stimuli at S/N ratios

within a particular progression, responding to each stimulus,
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in turn, by answering five questions before going on to the
next stimulus, The experimenter saw to it that all subjects
answered all questions in the booklet. At the end of a tést-
ing session, each person was asked to fill in information re-
garding age, sex, and name on the first page of the booklet,
Subjects were debriefed by being told that they would be in-
formed of the specific objectives and outcomes of the study
at its conclusion. The experimenter then scored all booklets
from the same master list of correct answers.

Validity of procedure. In any scientific study the ques-

tion of general validity of the design is important. That is,
can the design assure that the results occurred as they did
because of the experimenter'!s manipulations or did extraneous
variables produce the results? Several criteria on the matter
are suggested by Campbell and Stanley (1963). Within their
schema, the present study used a posttest-only control group
design. In Figure 4 below it can be seen that two randomly
assigned groups (audiovisual and audio-alone) were observed

in exactly the same way with one group receiving thelexperi-
mental treatment of deprivation of visual cues,

This type of design controls for all types of internal
threats to validity which might confound the experimental pro-
cedure (such as unequivalent group compositions or subject
learning effects). To further secure internal validity,
subjects in both conditions were scheduled to report over
the better part of daytime hours of weekdays for three weeks

to insure that such subject factors as hunger, fatigue, or
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Figure Caption

Figure 4. Type design used in present study, according

to model provided by Campbell and Stanley (1963).
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physiological cycles would be randomly distributed as much as
possible., In addition; it was decided that subjects would not
participate in both conditions, as their own controls, for two
reasons. First, during the early pilot sessions it -was ob-~
served that when subjects participated in both conditions they
quickly came to eXpect to do better in the audiovisual con-
dition. This expectation gave rise to a self-fulfilling pro-
phesy which was biased in the direction of the main hypotheses
of the present study. Second, random assignment of subjects
to groups assumes the creation of equivalent groups, in any
case,

The concept of external validity concerns the extent to
which the tested population is representative of larger popu-
lations. Two considerations seemed important: (1) the selec=-
tion of the subject population; and (2) the effects of the
overall method of testing subjects. As for the first consid-
eration, such variables as.age, socio=~economic group, and
intelligence may prove to be interesting in relation to the
present topic but did not seem to be crucial limitations for
a study of adult dyadic communication abilities of a neo-
linguistic nature. On the second, and more important, con=-
sideration of test-procedure effects on performance, three
things were considered--the attention level maintained by sube
jects, the use of television as a channel, and the subjects®
kﬁowledge that they were being tested.

Some limitation of generalizability to wider communication

situations may be warranted due to the use of television in
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the data collection because: (1) in general, the television
image has a lower resolution (degree of detail) than normal
visual images, and (2) in particular, the visual composition
employed (aspect ratios) approximated viewing a "live" speaker
at-about nine feet, Both of these limitations might tend to
make the listener's task harder than in normal conversation.
On the other hand, viewing television images as well as the
subject!s knowledge of being tested may have hightened atten-
tion, Thus, taken together, the above limitations may, to
some extent, cancel each others effects. On the whole, the
use of videotape was judged to be an acceptable procedure in
consideration of external validity of the design,
RESULTS

The first hypothesis tested in Experiment 1 was that com-
prehension scores of listeners will be higher when they can
see the speaker than when they cannot. At the most general
level the results for the 60 item test were that the 20 sub-
jects in the audio-alone condition had an average score of
50% while the 20 subjects in the audiovisual condition had an
average score of 61%. This difference was significant at the

.01 level of confidence (t.=2.89, df=38) according to a t-test

for independent samples. Thus, the first hypothesis was
accepted (see Figure 5a below).

In examining the 60 items of the test more closely, with
resgspect to how much advantage visual cues contributed to test
scores, it was found, as was expected, that the large majority

of items did benefit, individually, from the addition of kine-
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sic cues (44 to 16,) as shown in Figure 5b. This difference
was significant (p¢.005) according to a Sign Test. Since it
was established that visual cues did increase comprehension
scores, it was decided to investigatie just how much of a ccn=-
tribution was possible using the items which had domonstrated
themselves to be good differentiators between the two condi-
tions. To evaluate this, the 60 items were rank ordered in
terms of how well individual items differentiated the two
conditions in terms of the comprehension scores. A subset
of 32 items was chosen in this manner and were called '"kine-
sically rich,"leaving 28 items which were then called "kine-
sically poor.!" The tests that follow will be described in
terms of the first 32 items, except in the event that the
calculations of a particular test, using the full 60 items,
would lead to a different conclusion than would be the case
using the 32 kinesically rich items.

Hypothesis 2, stated that the advantage of being able to
see the speaker will be greater when the signal to noise
ratio is low than when it is high. Figure 6 shows the mean
scores for subjects in the two conditions of the study over
the four signal to noise values used to collect data,

Differences between the audiovisual and audio-alone
scores at the four signal to noise ratios were calculated
to show how the visual contribution varied in terms of signal
to noise ratios. This relationship is shown in Figure 7,

It can be seen in Figure 7 that the lowest signal to

noise value generated a difference of 35% between the audio-



Figure Caption

Figure 5. Results for subjects in both conditions
of Experiment 1 for all 60 items. Part (a) shows mean
socres and part (b) shows the number of items which
benefited from fhe addition of visual cues compared with

the number which did not.
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Figure Caption

Figure 6. Comprehension score averages for both audio-
visual and audio-alone conditions. Each point is the
average of 20 cases for 8 of the 32 items tested at each

of the four S/N values,
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Figure Caption

Differences between means in audiovisual and audio-

alone conditions over four S/N ratios.,
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visual and audio-alone scores while at the highest signal to
noise value a difference of 12% was generated, With the above
information, three aspects of the second hypothesis were ex-
amined: (1) were means across signal to noise ratios signifi-
cantly different? (2) were means at particular signal to noise
ratios significantly different across the two conditions of the
study? and (3) did differences in means across the conditions
significantly increase as signal to noise ratios decreased;

An analysis of variance for repeated measures was carried out
to evaluate the first two of these above aspects and is shown
in Table 1 below.

It can be seen in the analysis of variance that the sig-
nal to noise parameter was quite effective at influencing com=-
prehension scores and was significant at better than the .00l
level of confidence. It can also be seen that the means at the
four S/N were significantly different with respect to the
addition of visual cues (better than .001), With respect to

the third aspect of hypothesis 1, that differences between

condition means at the four signal to noise ratios would in-
crease aé signal to noise ratio decrease, it can be seen in
Table 1 that a significant interaction (better than .048)
occurred between the condition and signal to noise variables.
A visual inspection of Figure 7 indicates this trend graphi-
cally,

So far in the analysis of data, comprehension scores
have been evaluated in absolute terms. However, since the

room for improvement decreases in the present design as signal



Table 1
Analysis of Variance

Experiment 1

Source of Sum of : Mean F Percentage Total
Variance Squares DF Square Test Significance Sum_of Sguares
Condition 126,03 1 126,03 58,84 under .001 11.8
(AV VS. A) :
Within
Subjects 92.37 38 243w e 13.2
S/N 232.6 3 77.53 37.45 under .001 33,04
Ratio ¢ * * ’ *
Group X
Intensity 16.9 3 5.63 2.72 - 048 2.4
Intensity
X Unit 236.03 114 2.07 ---------- 33033 :
Total 703.90 159 4,43 100,00

139
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to noise ratio increases, it made sense to analyze compre-
hension scores relative to the room available for improve=-
ment when visual cues were added £o the aural signal (over
the four signal to noise ratios). Figure 8a shows both the
absolute differences that had been shown in Figure 7 and the
differences between condition means at the four S/N values
relative to the available room for improvement. Figure 8b
shows in visual terms how relative values were calculated.
Here, the X distance reflects a given audio-alone mean, the
Y distahce the corresponding audiovisual mean, and the 2
distance the room for improvement available over the audio-
alone mean. R, then, is the relative difference calculated.
by dividing (Y-X) by 2. Thus, each point in the upper curve
shown in Figure 8a was obtained with the above procedure.

It can be seen, then, in Figure 8a that although the
visual contribution decreases as signal to noise values
increased to make stimuli easier to hear, in relative terms
the S/N parameter has a much weaker effect. Consequently,
the third aspect of Hypothesis 2 must be qualified; in
absolute terms it will be accepted but in relative terms it
cannot. The above findings are consistent with the findings
of Sumby and Pollack (1954), described earlier.

Hypothesis 3 stated that the types of semantic inform-
ation tested for in the study would benefit differentially
from the advantage of listeners being able to see the
speéker. Since the purpose of Hypothesis 3 was to examine

the relative benefit visual cues give various types of seman--



Figure Caption

Figure 8., Relative mean differences, absolute mean

differences and method used to calculate relative means.

53



HS

N/S

2+

L+

DIFFERENCE IN PERCENT

N
U o

PERCENT CORRECT

-
]
I \\ T
) — ==
| \
= o]




55

tic categories employed in the study, all question items
which could be identified as agenﬁs. actions, qualifiers,
locations or recipients were considered individually. In
addition, question items which had.been generated from the
four original stimulus utterances where speakers spoke on
abstract topics were also considered, Because of the nature
of the content in these utterances, question items were
identified as either: nouns, verbs, complements, or purpose
explanations (e.g., "Money is used because...?"). In all,
nine categories were examined, using the entire set of
original 60 items,

T-Tests were employed to evaluate to what extent seeing
the speaker increased respondents' test scores for the items
in the above nine categories., Of the nine categories tested,
four turned out to be clearly significant: agent, action,
noun and verb; one approached being significant: location;
and four turned out to be clearly insignificant. However,
all nine mean differences across the two conditions (with
the signal to noise parameter collapsed) were in the
ekpected direction of a visual advantage. Table 2 summa-
rizes the above t-test analyses.

The third hypothesis was accepted, as four categories
clearly differed from four others with respect to the contri-
bution of visual cues, Of interest here, also, is the con-
sistency found between the two different category schemes
employed. That is, both agents and actions from the motion

questions and nouns and verbs from the abstract questions were
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the more successful categories. These categonries are ob~
viously parallels of each other. Similarly, recipients and
complements were parallels on the negative side.

In summary, the results obtained in Experiment 1 gener-
ally support the hypotheses of the study. In addition, an
Zx Post Facto hypothesis was generated from two of the orige-
inal hypotheses., 1In Hypothesis 2 a kinesically rich set‘of
32 items were isolated on the basis of having been good dis-
criminators between comprehension scores of the two major
conditions of the study. In Hypothesis 3 all 60 items were
examined within semantic categories to also assess which items
Were especially good at discriminating comprehension scores
across the two conditions. On a statistical level it seemed
quite probable that the categories tested in the last hypo-
thesis were quite able to explain the sorting process that
had taken place in the rank ordering done for the testing of
the second hypothesis,

Quite expectedly, an inspection of the data showed that
of the 32 items which were selected as “kinesically rich"
75% were members of the successful semantic categories of
agent, action, noun, and verb. The remaining 25% of the
rich set were then members of the less successful semantic
categories of location, complement, purpose, qualifier,
and recipient. Had such a relationship been predicted, it
would have been significant at the .0l level of confidence
according to a binomial test,

This last analysis is of more than incidental interest,



Table 2

Summary of T-Tests

Experiment 1

Variable Perceﬁtaggigorrect Differences T-Values 2-Tail Probabilities
AV Audio

Agent .69 «55 A4 2.74 .009
Action .67 o 54 .13 3.47 .001
Subject-Noun .80 .66 Sk 2.2 L034
Verb .72 A3 .29 3.47 .001
Location .59 49 .10 1.9 .065
Qualifier 49 A7 .02 0.36 723
Complement .57 .51 .06 1.23 .226
Recipient ¢ 50 49 .01 0092 362
BPurpose .68 65 .03 0.38 . 704

LS
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since it provides an additional rationale, beyond assess=-
ing how functional kinesic cues can be, for having selected
the 32 "rich" items for testing the second hypothesis=«=-
specifically, that of demonstrating where and when kinesic
cues are especially functional, or possibly non-functional.
DISCUSSION

Experiment 1 sought to measure the contribution of visual
cues to the overall comprehension of speech. Specifically,
the study sought to measure the increased accuracy (as in-
dicated by a multiple choise test) provided by the listen=
er's opportunity to see the speaker's body movements, In
addition, it was expected that noise level and semantic type
of utterance would affect the degree to which acéuracy in-
creased from the availability of visual cues, The major
hypotheses were confirmed and normative measurements noted.

With the above findings in mind, it seems reasonable to
say that under normal communicative circumstances, the loss
of visual cues makes the task for the listener harder, espe-
cially in noisy circumstances. The overall improvement for

subjects who were permitted to see speakers ranged from 207

to 40% (and in some cases up to 80% for specific items)

over the scores of subjects who were only listening. Since
the probabilities calculated were in the proxiﬁity of .001
the above findings may be relied on with some degree of con-
fidence. The reasons for the observed improvement can only

by speculated about since these factors were not the major

focus of Experiment 1.
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However, it seems likely that two particular such reasons
could very well concern the possibilities that: (1) visual
cues operate as a tracking device where the listener is fore-
warned about when a speaker will begin particular verbaliza-
tions; and (2) the co-occurrence of a visual cue with a par-
ticular verbal segment may reinforce the perceptual integrity
of that segment.

Also, previous research (Dittmann, 1972) indicated that
the high informatibn word in an utterance very often receives
kinesic stress. This tendency also might serve to focus the
listener's attention toward the salient points in the verbal
'signal, thus insuring that more important aspects will not be
missed., Of course an obvious possibility for explaining in-.
creased accuracy with visual cues concerns the semantic re-
dundancy provided by these cues with respect to verbal seg-
ments. Finally, one indirect explanation concerns the con-
cordance of visual cues observed previously (Kendon, 1972)
with prosodic segments. This concordance may serve to in-
crease the stimulus strength of prosodic elements which in
turn facilitate the perception of verbal segments,

0f major importance in Experiment 1 was the manipulation
of signal to noise ratio. As expected, the noisier the cir-
cunstances the more useful were the visual cues, in absolute
terms. In fact, subjects frequently expressed frustration
to the experimentor when attempting to respond to the nois-
iest level (-7 db). However, it was precisely at this level

that they most utilized visual cues to record quite respect=~.
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able comprehension scores (50% in the..audiovisual con-
dition) considering the obstacles subjects faced at this
'level.

However, when accuracy scores were considered relative
to the available room for improvement an interesting trend
was found. That is, the easier listening conditions en-
abled subjects to perform equally as well as did the more
difficult listening conditions. This was opposite to what
had occurred in terms of absolute score means, One ex-
planation that seemed plausible is that the ceiling op-
erating at the easier signal to noise ratio listening con-
ditions masked two opposing forces on the data. That is,
on one hand easier to hear circumstances suffer the de-
creasing availability of room for improvement factor, when
absolute score means are considered, However, on the
other hand, the more difficult to hear circumstances suffer
a loss in the average cue value within the message. This
is so because when information about a message is generally
low, some cues which cannot be related to anything already
known about the identity of the message do not attain a
useable information value. Thus, the mutal cancellation
of both forces may only be observable when considering re-
lative scores,

Also, of major importance were the differential perform-
ances of the nine semantic categories tested in Experiment
1., It had been expected that some categories would benefit

more from visual cue availability than others, since previous
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research had indicated that some types of linguistic infor-
mation are more kinesically codable than others (Graham and
Argyle, 1975), The finding that agents and actions were
supported strongly by kinesic cues seemed not surprising on
an intuitive 1¢ve1, since they seemed well suited to the
action "language" potential of body movements. However, the
finding that the subject-noun and verb questions used tq
te . abstract items benefited as much as the first two with
added visual cues was somewhat of a surprise,

Two possible reasons may explain the above findings.,
First, it was earlier suggested that one manner in which
visual cues may support speech comprehension is by visually
stressing the more important parts of the verbal utterance.
With this explanation, semantic content as a variable is not
important. A second possible explanation is that abstract
verbal material can be kinesically supported semantically
through a type of metaphorical coding where, for example,
some abstract sentence-subject is given visual spatial dimen-
sions with hand gesticulation (e.g., if the subject of a
sentence were the phrase “political power'" the hands might
assume claw-like dimensions and move as if uplifting a vast
quantity of earth). -

Thus, although the data do support the notion that diff-
erent semantic categories benefit more from visual cues than
do others, this tendency is more complicated in nature than
at first thought. What was demonstrated in Experiment 1 was

that very major types of semantic categories (i.e., agent,
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subject, action, verb) benefited more from visual support than
the relatively secondary semantic categories (i.e., qualifier,
complement, recipient, purpose, and location)., As said ear-
lier, whether the former categories were more codable or
simply received greater visual stress will have to await fur-
ther study. One rather risky premise based on the limited
set of categories tested was that the poorer categories were
more transformationally complex (e.g., qualifier). Of course
the present design was not constructed in any way to address
this premise.

Two additional variables turned out to be unimportant to
the present study--sex of subject and length of utterance.
The first did not show a significant difference for either
speakers or listeners. However, earlier studies have shown
that females can at times deciode nonverbal signals regarding
emotions more accurately than can males (cf. Zuckerman et al,
1975). Presently, the possibility that this tendency would
generalize to descriptions of spatial motions was not found.
However, future studies might investigate possible sex differ-
énces with a greater variety of semantic topics to be encoded
and decoded. Despite the absence of significant findings in
the present data, the topic seems an interesting one because
of the social and biolbgical sex role differentiation with re-
spect to the rearing of children--especially children's
acquisition of a communicative competence.

The second variable concerned the effects of the length

of stimulus-utterances on comprehension scores, It had been’
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expected that the addition of visual cues would be related
pbsitively or negatively to overall length of utterance. How-
ever no trend in either direction was found. Possibly other
variables of a syntactic and/or semantic nature masked'such a
trend; consequently, little can be said of the length variable
within the data collected for the first experiment,

Probably the most important limitation of Experiment 1
concerns the role of lipreading in the visual component of
communication. That is, the present study made no attempt
to distinguish between what portion of the visual contri-
bution was due to lip cues and what portion was due to body
movements other than in the lip area (the two are conceptual-
ly different media of communication).7 It seems reasonable
to say that the important question is not whether the im=~
provement was due to one or the other, but rather the import-
ant question concerns measuring how much improvement is gen-
erated by each alone and by both together. While the next
segment of the present text addresses this question, the data
collected for this segment can probably be used to demonstrate
that 1lip cues by themselves could not have accounted for the
total improvement due to visual cues. The reason for making
this assertion concerns the differential improvement found with
respect to the nine semantic categories tested., Lip cues
probably assisted equally in all categories (assuming an equal
distribution of visible and nonvisible articulatory movements
within verbal segments on the order of 25 words each); how-

ever, the nine semantic categories performed unequally with
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respect to the improvement rendered by visual cues,

Thus, it was deemed important to evaluate the role of lip
movements in relation to the overall contribution of visual
cues to speech comprehension. This evaluation was made in

Experiment 2, which follows.
EXPERIMENT 2

A major purpose of Experiment 2 was to establish that the
visual contribution to listener comprehension found to op-
erate in Experiment 1 could not be solely attributed to iip
cues, Two considerations seemed to warrant examining this
contention in detail.

First, the indirect assessment made at the end of Ex=-
periment 1 (where it was shown that different types of seman=-
tic content benefited differentially from the addition of
visual cues) suggested that the overall visual contribution
to comprehension varied in extent of its utility much more
than could be accounted for by momentary variation in lip
cue utilization made by listeners.

Second, a study by Woodward and Barber (1960) found that
naive normal-hearing listeners could only discriminate lip
cues in terms of four general classes of cue types when they
were shown silent-filmed recordings of two-syllable non-
sense words. They could not identify the individual 22 con-
sonants! lip cues that were tested for on an individual basis,
Also, the Sumby and Pollack (1954) study described earlier
suggested that listeners can only utilize 1lip cues to iden-

tify words when the to-be-perceived word is narrowed down to
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a set of from 8-256 possible choices. In normal conversa-
tion, then, it would seem that lip cues are prqbably facili-
tative to comprehension only from time-to~-time, depending
greatly on specific speech contexts,

Certainly, if lip cues are not the sole visual facili-
tative factor, kinesic cues, by inference, must also parti-
cipate as a factor in the listener's improvement in compre=-
hension due to display of visual cues. A second purpose,
then, of Experiment 2 will be to make some assessment of the
contribution kinesic cues made for listeners viewing the 12
stimuli, apart from the utility of lip cues.

Two reciprocal hypotheses were formulated to test the
above contentions:

1. Lip cues alone cannot account for the increase in
comprehension found when listeners are permitted to see the
speaker,

2. Conversely, the kinesic cues that remain after parts
of the visual component of speech are electronically removed
can be used to demonstrate increased utility for listeners'
speech comprehension.

Method ©

Audiovisual stimuli., The presentation stimuli for

Experiment 2 were identically the same set of 12 speake£
utterances which had been produced for Experiment 1 by having
speakers describe brief filmed actions to a second person.
Hoﬁever, in order to control for lip cues, the original stim-
uli were visually altered by adjusting the brightness and con-

trast controls on thne television monitor used for presenting
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stimulus items. Settings on these two controls were found
that effectively blocked out the general mouth and eye cavity
areas of the face while leaving the grosser features of the
speaker's image visible (head, forehead, cheeks, shoulders,
arms and hands), Figure 9 illustrates the visual image pre-
sented in the contrast-reduced condition compared with the
normal visuval image used earlier, This electronic mani-
pulation had been planned for with the lighting arrangement
that had been used to record the original stimulus set, The
lighting had been controlled so that with normal brightness~
contrast adjustment all body details were relatively clearly
depicted while with lowered brightness-contrast adjustment
any body detail which was relatively low in visual intensity
(but visible) would become washed out in shadow (the differ--
ence in video intensities between the normal and lowered
ad justment were about 1.0 volts and 0.4 volts, respectively).
Other methods that were available to the experimenter
were considered with respect to controlling for lip movement,
For example, speakers might have been required to wear masks
which would block 1lip cues from view or might have been
trained to restrain their 1lip movement. However, it was
reasoned that either of these techniques would intrude on
speakers' kinesic and verbal performances to such an extent
that these performances would be significantly different from
the performances used in the free-movement audiovisual con-
dition which was.studied earlier and from which data would

be compared with data collected presently,



Figure Caption

Figure 9. Comparative illustrations of visual
images presented in audiovisual condition and audiovisual

(altered) condition.
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In order to be assured that the above lip control
that was adopted would be perceived by subjects in the way
intended by the experimenter, two volunteers were asked to
view each of the 12 stimuli at five different brightness-
contrast adjustments which ranged in small steps from a
point where lip movements could easily be seen to a point
where they clearly could not be seen., Both volunteers in-
dependently rated items at the five adjustment levels, re-
sponding in terms of how well they could see the 1lip area
(very well, ok, slightly, just barely, and not at all).

The brightness~contrast adjustment selected reflected a mid-
point between their combined judgements of "not at all® and
"just barely.” Both volunteers independently agreed that
this setting did not show the 1lip area in any appreciable
detail, 1In addition, the experimenter was satisfied that
the adjustment did in fact mask lip movements.

Response sheets, The same response sheets constructed
for Experiment 1 were used, where each of the 12 items were
tested for listener comprehension with five multiple choice
questioné. yielding 60 in all. 1In addition, instructions
to subjects, sample items, and requested subject informa-
tion were all included exactly as had been the case earlier,

Subjects, Twenty volunteers from a basic course in
communication at Seton Hall University served as subjects,
none of whom had participated in, or knew anything about,
the first experiment. Subjects' ages ranged from 18 to 28,

All were day-session students who were taking a required
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course. None appeared to have any hearing or visual problems
which could be informally detected during the administration
of the sample items nor did anyone indicate that they were‘
aware of the specific purpose of the study.

Eguigment, The equipment used consisted of the very same
SONY 1/2 inch video recorder, audio playback machine, Grason

Stadler noise generator, and RCA sound level meter that had

been employed in Experiment 1.

Control of signal to noise ratios._ Four signal.to noise
ratios were used in Experiment 2 (-8db, =3 db, 2 db, 7 db)
which corresponded to the four levels used earlier. Again,
these ratios were maintgined: (1) by fixing the volume
control of the television monitor at one setting; (2).by
referring to the printed record of stimulus amplitudes @nd
brief noise burst); and (3) by using the sound level meter
to determine the amplitude of the white noise source rela-
tive to the amplitude of the brief noise burst recorded on
the stimulus tape just prior to the set of 12 items., Thus;
by adjusting the gain on the machine playing back the white
noise source to one of its marked positions (whose ampli-
tudes had been measured with the sound meter) it was possible
to present stimuli at the desired signal to noise ratio.

Procedure. The group of 20 subjects were randomly as<

signed to one of four signal to noise ratio rotations (with
the 12 items grouped into four groups of three) to assure
that all 12 items would be presented equally at the four

ratios and to control for order effects, as had been done in
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Experiment 1. Subjects were tested in groups of two and
three at a time. They would arrive at the testing area and
be invited inside and then be asked to be seated. Booklets
were then given out and each person asked to read the in-
structions. As done earlier, the experimenter would orient
subjects regarding answering questions and then administer
sample items. Once it had been observed that subjects
understood what they were to do, testing began. Here, the
same procedure was followed at all times: the first stimu~
lus would be presented, the equipment stopped, and the sub-
jects given time to answer all questions. All 12 items
would be tested, in turn, in the same manner,

Lastly, the issues about experimental validity of de~-
sign were the same for Experiment 2 as they were discussed
in terms of Experiment 1.

RESULTS

The general question addressed in Experiment 2 concerned
whether lip cues alone can account for the overall improvement
in listener comprehension derived from the visual component
- of speech--or whether kinesic cues must be included also as
a significant factor in the total improvement. If subjects
viewing the contrast-attenuated stimuli could score higher
on the comprehension teést than subjects who could only hear
the 12 speech stimuli, then lip cues alone did. not account for
the total improvement, since they were not present. In
addition, such a finding would strongly suggest (although

not prove) that lip cues can not alone account for compre=-
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hension improvement for listeners in normal face-to-face
communication situations.

The average score of subjects viewing the 12 stimuli
in the brightness-contrast reduced condition was 60% correct
for the same set of 32 question items that had been selected
for study in Experiment 1. This mean compared to an average
score of Tl% correct in the normal audiovisual condition
and 48% correct in the audio=-alone condition. Figure 10 shows
means at the four signal to noise ratios within all three
presentation conditions. As can be sezn, all three functions
vary in the expected directions with respect to the increase
in noise and the increase in amount of visual cues presented.
That is, as greater amounts of visual cues are added, compre-
hension scores increase and as signal to noise ratio in-
creases comprehension scores also increase.

Aq analysis ofAvariance for repeated measures was per-
formed to test differences in means over the three conditions
and four signal to noise values. As can be seen in Table 3,
mean differences in the different conditions were quite sig-
nificant as were mean differences across the signal to noise
parameter. In addition, individual t-tests were computed
among the various combinations of means. The results of
these individual tests are shown in Table 4. 1t should be
pointed out that since these individual tests all concerned
expected directional outcomes, they could be regarded as
single tests wiﬁh respect to the selection of confidence

levels.
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Because the analysis of variance had shown a significant
interaction effect between condition (audiovisual, audiovisual-
altered, and audio-alone) and signal intensity, separate ana-
lyses of variance for repeated measures were performed for
data in the two lowest signal to noise ratios and in the two
highest signal to noise ratios., The results of this second
analysis were found (as could be expected) to be virtually
identical to what is shown in Table 3, for the entire data
set, with the one exception being that no significant inter-
action effects between presentation-condition and signal in-
tensity remained when considering either half of the function
shown in Figure 10 Table 3 shows the non-significant inter=-
action effect when testing data in either half of the function.

Because the two halves of the overall function were found
to have non-significant interaction effects, normalized rep=-
resentations of the function were constructed graphically.
These two normalized halves of the overall function are shown
in Figure 11, The impression that emerges from this diagram
is that the noise parameter significantly effects the ex-
tent to which the reduced-contrast visual cues were utilized
by listeners. It can be seen that listeners most used these
visual cues when the acoustic signal was poorest.

It would seem reasonable to say that the above analyses
of data suggest that lip cues did not in fact account for
all of the improvement in listener comprehension due to the.
display of visual cues accompanying speech. And so, the two

main hypotheses tested in Experiment 2 were tentatively



Figure Caption

Figure 10. Mean scores for audiovisual (altered)
condition over the four signal to noise values. Also
shown are mean scores for normal -audiovisual and audio-

alone conditiohs that had been found in Experiment 1.
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Table 3

Analysis of Variance

Experiment 2

Source of Sum of Mean F Percentage Total

Variance Squares DF Square Test Significance Sum of Squares
Condition  97.91 2 48.95  23.29 under ,001 11.8
g;‘gg;gts 11984 57 2,10  =mmmm meee- R
/N 339.57 3 113.19  78.38 under ,001 40,92
gggggs}i{ty 25.26 6 4,21 2.91 under .01 3.04
}I{nggﬁity 247,17 171 1,45  mmemm mmmee 29.79
Total 829.74 239, 3.47 100,00
g;ggﬁé?ty (+7%Z§2) 2 2.11 n.s.
gggggsity (-3, -8) 2 2.62 n.s.

94



Table 4
Individual T-Tests over Four

S/N Ratios and Three Conditions

Condition Value of T-Test (af = 38)
Signal ‘ (1) (2) (3) (2-Tail)
to Noise Audiovisual Audiovisual Audio-
Value ' (normal) (altered) Alone 1-2 2:3 1=3
-8 db X =44 X = 3.5 X =1.65 t=2,71 t=3.57 t=5.67
SD = 1,47 SD = 1.21 SD = 1,6 P<.01 P < .001 p < .001
-3 db X = 5.2 X =4,8 X = 3.6 t=1,06 t=2.84 t=3.58
SD=1.3 sb=1,1 SD =1.5 P<N.S. p< 008 P <.001
2 db X = 6,15 "X = 5.4 X =52 t=2,04 t=0,5 t=2,63
SD = 1,0 SD = 1.3 SD = 1,2 P <.048 P< n.s. p<.01
7 db X=6.75 X = 6.2 X = 5,8 t=1.87 t=1.1 t=2.45
SD = 1.0 SD = 0.8 SD = 1.4 P<.07 PL Nn.s, DL L02

Le
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accepted, A preliminary estimate of the two visual modes'
individual contribution to the total effect would appear to
be about 50% and 50%, respectively. However, a number of
factors need to be considered before attempting a reasonable
estimate of the. role played by the two modes in more natural
circumstances.. These considerations are taken up in the
discussion, which follows,
DISCUSSION

Before analyzing the significance of the above findings,
one point needs to be made about what the listener likely
attends to when processing audiovisual speech stimuli., In-
dividual listeners may attend to the visual component as an
overall gestalt or may attend to specific visual cues more
closely than to other visual cues. Assessing which cues a
listener was attending to when responding to test items in
the present study was not an objective of the design used
and would likely c6mprise a major research undertaking in
its own right. Rather, the present discussion will focus
on the implications of the data analyzed above, with respect
to potential utility of specific visual cues to speech compre-
hension, given that such cues are in fact attended to., With
this reservation in mind, several things can be said,

Apparently kinesic cues can make a sizable contribution,
as suspected, to the overall utility of visual behavior in
the communication of verbal concepts, as did the partial array
of extra=labial kinesic cues in the contrast-reduced stimuli

tested presently. This partial set of kinesic cues proved
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Figure Caption

Figure 11. Estimate of the general function in both
relatively quiet and relatively noisy circumstances.,
Points indicate actual means and lines indicate

estimate,
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to account for rbughly 50% of the total improvement which

had been found to occur when testing the complete set of
visual cues compared with the audio-only communicative situ-
ation., And it was especially at the lower S/N ratios that the
partial set of kinesic cues were especially useful (60-65% of
the total visual improvement). Such a trend may indicate that
listeners pay different amounts of attention to the various
types of communication cues available, depending, in part, on
the overall ease or difficulty of processing such cues and de-
pending, in part, on how rich the cue pool is at a given

time.

Oof .course, the major problem in specifically stating what
the individual share of the two visual modes (within the total
visual contribution) was in the present experiment is that when
part of the normal visual stimulus is artificially removed
(e.g., mouth and eye cues) the result is that the remaining
parts of the visual component may receive listener attention-
patterns that vary from the attention-patterns those above
remaining parts of the visual component receive under normal
viewing conditions. This problem would exist even if only
lip cues were experimentally removed from the visual compon-
ent, ‘

In making some assessment, however, it seems reasonable
to assume that the human listener is adaptable in making
use of cues which bear communicative information., This assump-
tion is supported by the tendency for listeners to make in-

creasing use of the partial set of kinesic cues (and for that
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matter, the entire set in Experiment 1) as more and more
acoustic noise was added to the speech signal. That listen-~
ers do this same sort of adapting to available cue con-
ditions in normal communicative conditions is further support-
ed by virtue of the fact that the reduced-contrast condition
did, in a sense, recreate a natural communicative context in-
" volving shadow obscuring visual details. This context is a
common circumstance in day-to-day communication, as for ex-

ample when conversing in a darkened room or on a poorly 1lit

street at night.

It may also be reasonable to assume that the diagram (in
Figure 11) showing the individual contributions of the two
visual modes tollistener comprehension over-represents the
individual role of lip cues in the total process, because of
the kinesic cues (mouth and eye areas) which were also lost
along with 1lip cues, These additional kinesic cues may well
represent some of the improvement due to restoring the com-
plete visual component, If this is the case, a more accu-
rate representation of the share division might approach a
211 ratio favéring kinesic cues~--given speaker and speech-
content samples representative of the samples studies present-
ly. But beyond estimates in terms of numbers, the important
implication of Experiment 2 is that extralabial visual cues
are at least as important (and possibly more important) than
are labial-visual cues for listener.comprehension level),

One final point concerns an explanation of why kinesiec

cues were more valuable to the listener than were lip cues
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when noise levels were increased. It may be that listeners
come to rely on kinesic cues more than on lip cues in diffi-
cult-to-hear situations because of the different natures of
both types of visual cues (assuming that "fluent" kinesic
cues are present). That is, kinesic cues are more often
iconic in nature and might require less intense learning for
their occassional utilization in noisy circumstances than -do
lip cues, That is, lip cues are free to indicate only that
a given speech sound has been encoded, However, a kinesic
cue may indicate that a given idea has been signaled, or a
given nuance intended, or a given syllable emitted., Lip cues
are, on the other hand, very much constrained by the prere-~
quisites of articulatory movement, functioning solely at fhe
phonological level while kinesic cues may function at
several levels (e.g., semantic, paralinguistic).

At low noise levels, however, the contrast reduced
stimuli may have been under-used beéause the relatively
clearer-to~hear speech stimuli were relied on more by
listeners, who were at these noise levels already compre-
hénding well, It may be that listeners payéd less
attention in this situation to the especially low-resolution
visual image presented to them here.

CONCLUDING REMARKS
REGARDING EXPERIMENT 2

In future attempts to dissect the modal components of
the overall assistance rendered by body movements to
speech comprehension, a more sophisticated technical pro-

cedure will have to be employed. Very likely a luminous
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material will have to be used to control which areas of the
body are actually recorded in detail, (i.e., lip areas or
all other areas), With this type of procedure, the precise
weight of both visual modes can be measured both separately
and together,

That perceivers can process such visually "abstracted”
body movement cues has been documented (cf. Johansson, 1975).
The author film recorded people with small batteryoperated
lights placed on key movement areas of the body (e.g., arms,
feet shoulders, etc.). The entire scene was filmed in dark-
ness so that only the light bulbs were observable. When act-
ors remained still, all that would be perceived by viewers
were clusters of lights., However. when actors began to move,
not only were their forms recognizable as human, but their
actions and even their emotions became more and more identif-
iable as more and more lights were added, enabling images

of body movements to become increasingly synchronized.

GENERAL DISCUSSION

Although the findings of both Experiment 1 and 2 were
briefly discussed, respectively, in earlier sections, a more
detailed analysis will be made now for the purpose of apprais-
ing the significance of the two studies major outcomes to
future research in the ‘area and to possible applications of
the present (and future) findings in relation to both normal
and problematic functioning of face to face communication,
Specifically, what follows here will bes (1) a consideration

of what variables have and have not been accounted for in de=-



85

termining how functional the role of kinesic behavior is
to the processing of speech; (2) a review of some of the basic
theoretical issues mentioned in the introduction section in
light of the present findings; and (3) the postulation of a
concéptual framework (in the form of a model) of the present
research domain to enable the later making of several sugges-
tions regarding possible future study and applications,
Apparently, the potential contribution of kinesic cues
to speech comprehension is quite variable and consequently,
describing .the potentially many circumstances which determine
whether its utility is high or low is an interesting problem,
In the present study, visual cues were found to enhance compre-
hension as much as 35% for specific types of content (more
than half of this improvement due to visible body movements
other than in the lip area). One idea partially developed
earlier was that utility would be high when specific speech
content was especially well suited to kinesic coding. Al-
though the meaning of a particular kinesic act and an accomp-
anying speech segment may at times be equal and isomorphic,
this probably occurs only occasionally. What seems more
likely is that kinesic cues are more often.concordant with
specific aspects of speech segments such as with the specific
semantic or syntactic features of a particular segment (e.g.,
if one were to move one hand several inches from left to
right in front of the body while saying, "the car crashed
into the haystack," the hand movement could be said to mark

one particular semantic feature of the verb "crashed into,"
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specifically lateral movement,

So far, the variables of semantic content and noise
have been related to the variance in comprehension perfor-
mance entailed by adding visual cues to the speech signal,
In addition, sex and length of utterance were.also mentioned
earlier, However, a number of other variables are probably
important, although they were not included in the designs
of the two studies undertaken here. Basically, these addi-
tional variables can be associated with one of three con-
éeptual areass

sender receiver variables,
message variables,
situational variables,

Sender-Receiver variables. The most obvious variable
here concerns the communicationi.skills of both the listener
and speaker. For example, speakers very likely vary in what
might be called "kinesic fluency.” Since the eight speakers
varied in their ability to benefit from the kinesic cue
availability to listeners, it may have been that the more
successful ones were more kinesically fluent. One previous
study attempted to explore this matter Baxter and Winters,
1968), with partial success, by employing a personality
measure, The authors suggested that kinesically fluent speak-
ers may be those individuals who maintain a relatively di-
verse set of distinctions (or cognitive map) about their per-
ceptions of the world., It is possible within this line of

thought to speculate that people who use more conceptual cate-
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gories in thinking and communicating about their more com-
plex view of reality would find gestural markers useful in
helping to keep their spoken thoughts in order., In addi-
tion, a number of other speaker variables might play a role
in accounting for variability in kinesic cue utilizations
these would include such things as age, educational level,
intelligence, and social strata.

Two other related speaker variables seem especially de-
serving of mention here--motivational level and level of
arousal. Since bodily activity is closely related to these
two variables, it seems reasonable to suppose that when a
person is highly motivated (or in a highly aroused physio-
logical state) in some communicative situation, the result
ing increased bodily activity will automatically be incorp
erated within any messages being emitted. Such a relation-
ship can be theorized on the basis ofﬁCondon's work (1966,
1974) on body-motion/speech synchrony. Such synchrony is
certainly below the level of conscious control (under normal
circumstances) and may have a neurological explanation.

Two crucial listener variables concern degree of atten-
tion and focus of attention, since when attention falls off,
comprehension must fall off, However, with respect to the
utility of visual cues, several outcomes may result depend-
ing on whether attention falls off either the vocal or visual
cues, or both. If, for example, attention momentarilly fell
off a particular verbal segment, but not from the accompany-

ing visual segment, the resulting level of comprehension might
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not change. None-the-less, listener attention is very like-
ly a rich source of variance which very likely interacts
with the listener's attitude toward the content and with
such things as listener fatigue. Also, the listener focus-
of attention (i.e., what cues are attended to) may be im-
portant in further studying individual differences in kine-
sic utility. |

Finally, two variables concerning the speaker and listen-
er together seem important enough to mention briefly. The
first concerns how familiar they are with each other, since
comprehension accuracy may increase with greater interperson-
al familiarity. This variable may be especially important
with data collection in such designs as the one used present-
ly where listeners are shown one very brief taped excerpt of a
speaker whom they have never listened to before. The second
speaker-listener variable concerns interpersonal attraction,
Again, comprehensidn accuracy may be affected by this index
of dyadic involvement,

Message variables. Probably the most important message
variable affecting the utility of kinesic cues concerns the
codability of utterance content., That is, intended content
has a linguistic codability potential and a kinesic coda-
bility potential., Previous research (Graham and Argyle,

1975) has indicated that kinesic utility increases for items
with a low verbal codability potential with respect to the
description of two dimensional figures, Certainly the kine=-: °

sic codability potential is equally important with respect
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to utility, as, for example, in the above case where it may
be presumed that geometric figures have a high kinesic coda-
bility potential. A second message variable concerns what is
known by listeners about the present message from previous
messages exchanged in a given conversation or from knowledge
of the topic of conversation. Since these variables undoubt-
edly influence the accuracy of comprehension, in general,
they may possibly influence the kinesic utility factor in
particular,

Situational variables., The situation in which a conver-
sation takes place obviously will affect the content expressed.
But it may also affect the style of communication, especially
the differential use of various channels of expression, For
example, the difference between giving directions to one's
house to a stranger as opposed to mentioning how one goes home
to a friend who knows the route may well affect how mych stress

is placed on the visual channel for equivalent verbal content,

~Similarly, one may be lecturing on a topic to a learning

group as opposed to an uninterested colleague, using two
very different nonverbal (and verbal) styles. Both of the
above examples illustrate how the situation the speaker and
listener are in may affect the verbal-nonverbal output re-
lationship, with the added possibility that kinesic utility
will be dramatically affected with respect to speech compre-
hension. Additional examples would concern such things as
whether the listener were a child or an adult, a4 language

competent or a language learner, etc,
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The above variables described in three categories have
been suggested in hopes that future research on the utility
of visual cues to comprehension may attempt to account for
greater amounts of variance in comprehension than can be
accounted for at present. Before moving on to a formal
model of the research area considered presently, several
issues presented at the beginning of the present text
will be discussed further in light of the findings
reported here

The nature-nurture theme was examined in the intro-
duction section with respect to the communication of
emotions with facial expressions, where both the biological
and social factors seem necessary to explain competent
adult use of such behavior. It was then suggested that
based on several studies (Freedman, 1974; Kimura, 1974)
the same was true of gesticulation within speech. The
present data indicated that encoding and decoding abilities
were commonly present in all subjects tested. Although the
issue may yet be an open one, it seems likely that, as was
the case with facial expressions, both aspects are needed
for a complete explanation., For example, there 1is some
evidence not discussed earlier which shows how such behav-
fors are learned differently in various cultures (Efron,
1941). The author demonstrated how gesticualtion varied in
several dialects of American English, At the same time,
Condon's description of infant body-movement-reflexes to

the rhythm of adult speech may indicate a biological
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preparation for gesticulation,

As for the notion of a nonverbal grammar, it must be
noted that no such grammar has been produced so far, which
supports Birdwhistell's contention that nonverbal behavior
is more dependent on context- for if; meaning than on any
type of internal structure. In the special case of within-
speech body movements, it seems quite plausable that the
grammatical systems of the verbal component serve the addi-~
tional nonverbal cues in a somewhat "piggy back"” fashion
where major verbal segments function as a mold for kinesic
segmentation, if only crudely. Although the twelve stimulus
items used presently were not analyzed to evaluate this con-
tention, the analyses reported in earlier studies (Kendon,
1972) are consistent with the piggy back notion. While a
grammar is rejected presently for nonverbal segments, this
is not to say that an internal structure is completely miss-
ing, since such structure has been described by several
students of the area (cf. Birdwhistell, 1970; Scheflen,
1974: Kendon, 1972). Figure 12b illustrates the type of
structure which can be posited for kinesic cues accompanying,
such verbal segments as shown in Figure 124,

What makes the structure shown in Figure 12b different
from a grammar is: (1) changes in the sequence of épecific
body parts do not systematically produce changes in meaning,
especially since such temporal permutations may not be nat-
urally occuring phenomena; (2) relations between clusters, or

larger segments do not systematically produce higher order
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Figure Caption

Figure 12, Verbal and nonverbal segments of a message

(part a) and a posited nonverbal structure (part b).
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levels of meaning, as for example do phrases within clauses,
That is, of the four kinesic meaning groups in the sample
shown in Figure 1l2a no one segment depends on the existence
of another segment for it to mean what it does. Nor is one
segment more important than another nor ultimately necessary
in the way that a subject, for example, is a necessary seg-
ment of a clause,

With the foregoing discussion in mind, let us turn to-
ward the'problems of developing a suitable model of the re-
search domain considered presently. According to Deutsch (1976)
a communication model (or any scientific model for that matt-
er) should serve four functions: (1) it should organize the
various elements and processes of the phenomenon; (2) it should
generate ideas, heuristically,‘about the topic; (3) it should
enable the user to make predictions; and (4) it should en-
able the user to measure aspects of the phenomenon in ques-
tion, The widely known Shannon and Weaver model of communi-
cation (1949) demonstrates how a model can perform the above
four functions, if with different degrees of success (for a
resourceful user) and is shown in Figure 13.

Of course, the example-model shown above would not be
adopted for the present purpose since it does not deal with
many of the important variables discussed so far., The model
which will now be proposed will be unfolded in three steps
to facilitate explanation. The first step will incorperate

a number of the observable aspects of face to face multi-



Figure Caption

Figure 13, Shannon and Weaver model (1949). Included
to demonstrate how a model might organize, be heuristic,

suggest predictions, and enable the making of measurements.
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modal communications

sender receiver, context,
channel, noise,
message.,

These first variables are shown in Figure 14 below.

It can be seen in Figure 14 that as a speaker encodes
a message he uses at least three channels (verbal, prosodic.
kinesic). This event aceurs in some topical and social
context, while the message received will depend on both the
message sent and on any noise in the system, This first
approximation of é model could be used to demonstrate some
aspects of the present data collection, .where, for example,
as the Stimulus strength of the acoustic noise increases,
‘the relative strengths of the channels change, 1In addition,
it could be used to show how the above noise pattern can be
influenced by varying the context, which would either increase
or decrease the general effect noise has on comprehension,

Similarly, the model shown above can be used to relate
some of the previous research cited earlier in the text. For
example, the observation by Condon (1966) on the synchrony
between verbal and nonverbal elements in utterances is in-
dicated by the oscillating curves in the message area of
the model. In viewing Condon's ideas visually, one could
easily suspect that degree of synchrony can itself be a

factor in comprehension, with extent of dysnchrony being a

noise factor, In direct parallel, Dittmann's observation
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Figure . Some variables which account for multi-

modal speech communications
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(1972) that kinesic behavior is most in evidence at the be-

ginning of the utterance and culminates its activity at the

ﬁigh-information verbal-segment can be shown by permitting
the oscillations to visually reflect this pattern. Here again,
one might make predictions about exactly where in the utter-
ance the kinesic utility will be at its highest., PFinally,

in Freedman's work (1974) on the absence of speech facil-
itating gestures in the utterance encoding of the congen-
itally blind, the cyclical nature (decoding and then encod-
ing) of acquiring within-speech kinesic behavior is evident,
One might go on to predict that within sighted populations,
the extent that adult speakers gesticulate within speech will
influence the extent to which such behaviors are acquired

by children,

Although the model, as it has been described so far,
does provide a visual framework for the present research do-~
main, it should be pointed out that it does not reflect any
of the cognitive processes going on within either the speaker
or listener. Thus, several additional variables will be in-
cluded at this point concerning encoding and decoding routines,
According to such cognitive psychologists as Neisser (1967)
and Lindsay and Norman (1972) the information processing
underlying perception (and communication) involves stages
whereby internal events become approximately aligned with ex- .
ternal events through several steps, Figure 15 shows how
the cognitive aspect may be included within the model being

presently developed.
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Figure Caption

Figure 15. Internal cognitive variables needed to
account for the speech process in the face-to-face situ-
ation, Variables explained previously are shown but not
labeled, The three-step cognitive process is depicted as
being mirrored, respectively, in the speaker and listener

segments.
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What is shown in Figure 15 is a flow diagram which
begins in the sender's mind as a semantic intention (1)
which calls up an appropriate set of schemata out of long
term memory (2). As the encoding process begins some device
probably existing in short term memory holds the related set
of schemata in some position (3) long enough for the sensory
encoding function (articulatory movements) to execute a rou-
tiné for one complete thought of approximately clause length
(4). At this point, message behavior is publically avail-
able to (5) potential receivers, On the receiver's side,
sensory stimuli are first temporarily stored in rich detail
in the form of an icon, or brief sensory impression (6).

For a relatively longer period of time analytical syntheses
of the icon are held (7) for the schemata in long term
memory to assimilate meaning (8). The extent to which this
assimilation corresponds correctly to events external to the
receiver is then called comprehension (9)., The present
model depicts the above described processes both in terms
of vocal and kinesic phenomena,

' What the additional variables do that the original
set did not, is that they suugest a view of the internal
behavior that enables two persons to synchronize respective,
related sets of schematé by means of externally displayed
behaviors, In addition, the revised model provides afrahe-
work for the positing of reasons for individual differences
in both cross modal encoding and decoding skills. For

example, better encoders' schemata grids may vary from
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poorer ones (as suggested earlier). Again, the nurture-
nature theme discussed earlier is visually illustrated by
the model since the internal cognitive divisions depicted in
both the sender and receiver must be biologically posited
for the model to work, and since the cyclical nature of the
model could be used to demonstrate how learning comes to in-
fluence cognitive type communicative functioning (either in
a Piagetian sense involving the development of cognitive
schemata through the processes of assimilation and accomo-
dation, or in a Neisserian sense involving the development
of cognitive schemata through the process of analysis by
synthesis),

Ih a different way, the revised model emphasizes the
limitations of the encoding and decoding task abilities at a
cognitive level, That is, the processes are depicted as
limited by the constraints on a short term memory function,
Such constraints prbbably help determine a basic unit'of
communication in terms of what has variously been called the
phonemic clause (Halliday, 1963), the prosodic phrase (Kendon,
1972), the syntagma (McNeill, 1975), or simply the common
clause, In all of these terms exists the notion of one simple
thought encoded in an utterance unit having one primary stress
and one terminal juncture., And finally, the model enables
the user to consider cognitive dysfunction in relation to
the communicative process. For example, DeRenzi et al
(1968) referred to those persons with both verbal and gestural
disabilities as being conceptually disordered, This condition

is clearly representable by the model whereby disorders may
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be understood to exist at various levels of behavioral ab-

straction (i.e., higher or lower cognitive processes)

corresponding to disturbances within various sections of
the model's representation of speaker and listener acti-
vities (Brown, 1972).

One last modification of the model will be briefly con-
sidered at this point, That is, all statements in a con=-
versation (except the first) occur in the context of one or
more previous statements which can readily affect how the
given statement is intended and understood, Very likely
this factor is of greater importance than is usually con-
ceded, This last variable is shown in Figure 164, which
represents the completed form of the model suggested
presently. With the addition of this last variable, one
might speculate that comprehension accuracy is related to
the number of elapsed prior statements in a .conversation or
that the overall extent of gestural accompaniment might
vary relative to the number of €lapsed. statements (since
information on a given topic increases as the gonversation
continues). For example, the phrase "move in" generally
indicates a type of motion. However, in the context of a
robbery~-group discussing a prospective bank-holdup, the
phrase might well signify a motion involving: swiftness,
stealth, potential agression, purpose, and on-the-spot
reconnaissance, One might even predict that the information
value of a particular gesture, as well, would vary in re-

lation to the amount of previous conversational context.
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In the above illustration, for example, the gang leader
might have said, "and fhen we pull the car into the alley,
cut the alarm, and then we..." / thumb jerks in a lateral
direction /.

Hopefully the foregoing description of a multi-modal
model has made two things possible, PFirst, it is hoped that
the model will generate questions about the two experiments
conducted presently that were not evident prior to the
development of the model. And second, it is hoped that
a set of possible future studies will be more efficiently
generated now with it, than would have been the case
without it,

As for the first objective, let us return for the
moment to the version of the model shown in Figure 15,

In the earlier discussion of why listeners did better when
they could see the speaker than when they could not, it
was suggested that perhaps their attention was better main-
tained with the addition of visual cues or that perhaps
bimodal signal redundancy was responsible. In viewing the
receiver part of the model, on the right side of Figure 15,
it can now be seen that the visual utility factor might

be accounted for in any of four locations shown here.,

That is, it might occur because of increased, or better
focused, attention (6), or because of a richer bimodal
sénsory image or.icon (7); likewise, it might occur because
of some interaction effect between short term visual and

vocal analyses-syntheses (8), or because of a richer bi-
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Figure Caption

Figure 16. The cbmpleted model, including the variable
of conversational context. The upper part of the diagram.
indicates the first communicative transaction in the conver-
sation. The lower part indicates the nth communicative
transaction, Thus, all previous transactions serve as a
context for the speaker's and listener's communicative pro-
cessing., Both a semantic-intention area and a comprehension
area are shown in the two parties, since each in reality

will both encode and decode.
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modal excitation of long term held schemata, Thus, it
seems the model does suggest explanations in a systematic way.

Similarly, with respect to the speaker side of the model
in Figure 14, it was earlier suggested that individual differ-
ences in speakers' kinesic outputs (and linguistic outputs
for that matter) may be qualitatively different in communi-
cative utility depending on such things as cognitive com-
plexity, intelligence, etc. The model suggests, however,
several other ways that utility of kinesic cues may be
affected, The most obvious concerns the schemata area where
content is first excited., Certainly, the degree to which
this content is codable either verbally or nonverbally will
influence how much kinesic encoding will take place, Ob-
viously, utility will increase if either the material is
especially codable kinesically or especially not codable
verbally.

In a very different way, the model provides a view of
the interaction between the cognitive and emotive dimensions
of communication., Although ideas can be communicated either
verbally or nonverbally and although emotions can be commu-
nicated verbally or nonverbally, a measure of specialization
does exist, with the kinesic channel better serving the
communication of emotions and the verbal channel better serv-
ing the communication of ideas., But of course, the overlap
area, where for example, gestures can assist in the communi-
cation of ideas, is indeed the topic presently addressed,

It is just possible, however, that increasing activity in
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emotional output through nonverbal behavior during moments
of verbalization may bring about a type of “spill-over”
effect where this increased activity in the kinesic channel
(for emotive reasons) will in addition increase the utility
of such cues for the communication of the cognitive inform-
ation which is simultaneously being emitted in the verbal
channel,

In the foregoing discussion, several contentions about
the functions of kinesic behavior with the speech process
have been made which seem possible, based on the limited
research conducted in the area so far, but which have yet
to be supported by any direct research. In the following
pages several possible studies will be suggested which
might further the limited knowledge we have at this point
on the utility of kinesic cues in the speech process. The
general topic areas such future studies would fall into ares
(1) normal adult processes, (2) child acquisition patterns,
(3) cross .cultural descriptions, and (4) pathologies., One
or two brief suggestions will be made for each of the four
above areas,

Normal adult processes. It was promised earlier that a
revised strategy for studying the utility of kinesic_cues
in terms of the communication of speech acts would be forth-
coming., To alleviate the severe difficulty normal subjects
have in viewing speakers without the presence of sound, the
following could be done, Using trained actors, instances

of particular speech acts (requests, promises, demands,
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negations, warnings, etc.) would be assembled on a present-

ation tape. Actors would be instructed to encode speech

acts as realistically as possible. The following procedure
should serve as an example of how testing would be conducted.

One of the test items might bes

1. John saves his money habitually.,
The actors would be requested to utter this sentence with -
each of three of the following impacts (illocutionary forces)
--affirmative assertion, questioning of the truth value, and
negation (as when said as a retort,meaning "you must be crazy
if you think that”")., In the actual test, subjects would
first be presented with a written transcript of the sent-
ence, after which they would view the visual portion of
utterances, as done previously. Subjects would respond to
multiple choice items corresponding to the various speech
act treatments given to individual sentences by the actors.
Also, since certain answers might seem more likely to. subjects
than others, all sentence treatments would need to be used
with different subjects within a balanced presentation
schedule,

In addition to the above possibility, a number of follow
up studies might be performed, all of which could seek to
further clarify the general degree of utility found in the
present study for kinesic cues in relation to speech compre-
hension, For example, context could be varied whereby the
procedure used in Experiment 1 would in addition control the

amount of prior conversational statements subjects would hear
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and see before they received the stimulus statement, It

is expected that the utility of visual cues would increase

as the subjects' contextual knowledge increased., Content
might also be varied by generating stimuli from a more varied
set of semantic domains than was used presently in order to
assess in specific terms how utility exploits or does not
exploit kinds of semantic meaning. For example, in addition
to spatial and abstract topics (economics, education, etc.)
topics concerning human relations, or literature might also

be employed., Finally, speakers with various personalities or

speakers under various degrees of emotional arousal might be
studied to evaluate the roles of these two variables with
respect to kinesic utility. The above study proposals could
all be carried out with the same general design used in the
present study.

Cross cultural descriptions. The nature-nurture theme

discussed earlier is relevant to this topic area because the
extent to which different cultures do or do not utilize
kinesic support behaviors in a similar manner reflects on
how universal (or culture-bound) such behaviors are in their
ontogeny. One approach here would be to give individual speak-
ers in different language cultures the same semantic content
to express in their repective languages, provided sﬁch con-
tent was relatively equally verbally codable. It would then
be interesting to observe how similarly or dissimilarly
speakers in different language groups would mark particular
semantic aspects of given propositions, Such observations

would concerns (1) whether particular propositional items



113

are kinesiecally marked or not; (2) in what particular form
they are marked; (3) when and where they are marked; and
(4) how much utility to speech comprehension results from
various manners of marking. Additionally, hypotheses con-
cerning kinesic support-form similarity might be couched in
terms of language-family memberships.

A second approach to examining cross cultural relation-
ships on the present topic might be to test listeners who
speak one language about what speakers of a foreign language
are saying. This examination could be accomplished by
varying kinesic cue availability, similar to the way done
presently, and then testing semantic comprehension. A
multiple-choice format would be used, keeping in mind the
general difficulty of the subject's task when drafting
questions. The extent that listeners are able to utilize
body movements to improve comprehension scores will provide
evidence to support a universal theory of kinesic utility, if
only in a limited way. That is, to the extent that such cues
are iconically coded they may be considered universal in
use while to the extent that they are coded arbitrarily
they may be considered culture specifiec.

Child acquisition patterns., In earlier discussion it

was speculated that the'quality and quantity of parental
within-utterance kinesic behavior ought to play some role in
certain aspects pf the child's acquisition of communicative
competence. Of course some objective measure of “quglity"

of output must exist before attempting to carry out a study
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based on this contention. Four reasonable categories are
suggested here:

(1) An index of the incidence of kinesic semantic
markers (number of such markers divided by the number of
elapsed words in a given speech sample (token measure);
number of différent semantic markers divided by the
number of elapsed words (type measure).

(2) An index of the incidence of kinesic punctuation

markers (number of tokens divided by the size of sample; -
number of types divided by the size of sample).

(3) An index of the degree of synchrony or fluidity
of the speech performance (high, moderate or low; this
observation would require training before judgements could
be made).

(4) An index of body-part utilization (number of differ-
ent body parts used in some standard sized speech sample
(50 or 100 words, etc,); sémple size must be a constant
since the numerator of index is limited while the
denominator is unlimited).

The total scoere would equal the sum of indicies in
categories 1 through 4 (with category 3 converted intov
some numerical value which would give it equal weight
relative to the other three categories. Standardized
comparisons would obviously be useful here,

With the above measuring instrument in hand, parent-
child dyads couid be studied by evaluating the "quality of

parental output and then observing the respective child's
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abilities on some set of communication skills. The most
obvious observation would be to evaluate the child's
within-speech kinesic output, since this would enable

some assessment of to what extent (and when) children copy
this type of behavior from their parents.

A second type of develépmental observation which
could be made concerns describing the utility children make
of kinesic cues as listeners at various ages (one study
reviewed earlier (Miahael & Willis, 1968) did in fact
study the developmental use by children of a limited set
of highly stylized gestures such as converying the meaning
of "hi," "ok," and "crazy." All of these gesture types
can be u;ed out of a speech context). A standardized
comprehension test similar to the one used in the
present study ought to be constructed so as to include
at least five variables within its testing sensitivity:

(1) Quality of the speaker's kinesic output would
vary, possibly in terms of the four categories described
earlier. Specific test stimuli would be categorized
as "high" or "low" quality of kinesic output.

(2) The content of the aural-visual stimuli would
vary. Examples of different type content would be:

abstract topics such as about wealth, education, and

politics; spatio-temporal descriptions of moving objects;

human relations problemg, such as why someone is angryj

gimple scientific descriptions, such as about water

displacement or about why objects fall when they are droppeds
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statements about a story, such as *Little Red Riding Hood"
or "The Three Bears,"

(3) Signal to noise ratio would vary simply in terms
of either easy-to-hear or hard-to-hear circumstances.

(4) Context would vary. This refers to the amount
of information given to the listener about the topical
or conversational contexts a given stimulus was drawn

from., Such information would be present or not present.

(5) Channel would vary in terms of whether visual

cues were present or not present.

To facilitate the use of such a test with young
children, the test would have to be administered orally.

Data collected with the above test could be used to
evaluate the role of kinesic cues within speech processing
in terms of several developmental issues, includings (1)
the importance of the adult's kinesic fluency (within speech)
to the child's overall ability to understand messages; (2)
how children's ability to decode kinesic acts within various
semantic domains can be compared with related literature
on cognitive development; and (3) the role noise and contex-
tual information paly in childrens use of kinesic cues to
decode messages. Certainly the well known theories of
cognitive development (e.g., Piaget) could be used to
generate hypotheses for the above proposals., For example,
ybunger children might be expected to be more dependent on
kinesic communicétion of concepts in face~-to=-face sending-

receiving situations since they conceptualize at a more
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concrete level (as opposed to symbolic level). McNeill
(1975) makes this very contention with respect to the
ontological development of adult-gesture out of a
sensory-motor intelligence.

Pathologies. While, of course, several of the propos-

als discussed so far might be extended for study of
populations with various kinds of communication problems,
two additional possibilities in particular will be proposed.
First, an additional diagnostic tool might be developed in
terms of the measurement of synchrony between a speaker's
verbal and kinesic behavior. Condon (1966) made this specu-
lation based on his study of behavioral synchrony in terms
of certain neurological impairments observable in terms of
the degree of dysynchrony. Thus, with the encoding-skills
observation scheme discussed earlier and with some objective
measure of degree of synchrony, a trained observer might be
able to monitor in an aural-visual way where and when the
encoding process were faltering or recuperating at specific
points within utterances. Such a motoric index might prove
to provide an additional diagnostic service to clinicians,

A second possibility must be stated in very general
terms due to the present writer's very limited capacities
in the area, However, at several times in the present text
a close cognitive relationship seemed a reasonable posit with
respect to the encoding of internal schemas through both
‘verbal and kinesic cues. It is suggested here that students

of clinical methods of speech therapy (or communication



118

therapy) might investigate the possibility that some type of
"gesture training” could be facilitative to the overall
rehabilitation of persons with communicative pathologies.

In either the encoding or decoding communicative activity,
the assumption is that stimulation of nonverbal processing
of internal concepts might improve verbal processing of
internal concepts, especially if both were dealt with

in conjunction,
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Footnotes

1Representative Bibliographies concerning all of the
above studies appear in Birdwhistell (1970), Eisenberg and
Smith (1971), and Knapp (1972).

2Admittedly, the same is true of a word or any larger

verbal segment. However, the extent to which kinesic acts
seem dependent on context represents a significant leap
over the extent to which verbal segments are context de~
pendent,

3The term "speech act" refers to the formulation by
Austin (1962), and later refinement by Searle (1969), that
verbal behavior operates on at least three levels of ana=
lysis, (1) the locutionary level, which refers to the act
of pronouncing words in the form of an utterance; (2) the
illocutionary level, which refers to the act of performing
social deeds with an utterance, such as asking a question,
making a promise, or giving a command; and (3) the per-
locutionary level, which concerns the effects a given’
speech act may have on a listener, such as persuading,
frightening, or assuring.

4Such a possible design will be suggested in the gener-
al discussion section of the present text,

5For Experiment 1 lip cues and kinesic cues were not
formally differentiated, as Experiment 2 concerns this
topic. However, an indirect assessment is made in the
first experiment on the effects of both types of cues on
speech comprehension.

6Reasons for the different effects produced by the
two groups of items will be discussed later, in the results
section.

7Lip cues are simply "fall-out!" signs directly de-
pendent on verbal behavior., 1In a sense, they represent
an impovershed verbal system in a visual mode. Kinesic
cues, on the other hand, are not coded in a linguistic
fashion and comprise a partially iconic, partially arbi-
trary, separate communication system which is synchron-
ized to various extents with utterances during moments
of verbalization (this distinction does not hold for the
sign behavior of the blind).
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Since the method employed in Experiment 2 in most
ways follows the method employed in Experiment 1l ,details
which are totally redundant are not included here. The
reader is advised to refer back to the description of
method in Experiment 1 for complete details.,
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APPENDIX A

: TEST OF
COMPREHENSION AND MFMORY
OF INFORHATION

Insbruciions:

The following is a test of your ability to undersiand and
remenber infornation,

You will HEAR cne steiement at a time. Thore are 12
giatements in all, After hearing each statement, you will
ba asked to answer questions in ordor Te teyts how nuch
you have undergtood and remembered from each of the
STatenentsoe

De not take & long time (o answer any particular quesiicn,
UHRER NO CIRCUNMSTANCES should you go baek and change s

erevieus angwer (or answer 3t if you had not done so before)

onee you hove read the nexkt question or questionse.

Before <he ACTUAL gvavements and questions arve presentad
o you, scveral SAMPLE gbtatements and questions will be
riven B0 you, in orxder to make suxe that you arve familise
with what you have to 4o, ‘ '
Turn to the next page {after £illing cut the botitem of this
page) and stop thers, until you aro rvequesised to proceed
Turther.

Naﬁe ‘ Age
Sex ‘ Date

Form
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o
”

5¢

Quegticas for Firat
Yape Sanple

One of The mein things deseribed in the statement
wags

a. o television

Y. & radio

ee & record player

d. 2 game

€¢ & CYEne

fo o dird

Whern ho thing deserived above is rea 4y o begin

%
ite oetion, come specific vare of it is 1oestods
8 &% the tcp of gomething

W at the woititon of something

¢, ingide of semething

4, ziongoide of zcmething

e, wnder something

fe not near gcmething

o

Ncﬁio angther speeific papt of the
ﬁce"n EOES 3

Ao inside outd

Be cut to the side

Co Cv¥er a bunp

de sround a2 wole

ge tnder a eover

To auay sompletely

1ing deseribed

Next, semethings:
2, Jumps up
be drops doun
Co ROVES QWRY
do Zo0%Z Gver & bump
o £0€38 mway From a lavge hook
]?o o....Q"Ji\:'}' HnIVes ub

Finally, onc parbicuvlar part of the thing:
a. complelely stops
Po Talls away
Foes o the beginaing
do digappears
0. goty louder
£, gets soiter
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Questions for Second
Tops Sample

Cne cf <The main things descrihed in the statement was

a. a baskethall court
be @ haprdware stors
te an equinment room
Ge a shipwens poom

@, @ waiting v

Te a railecz. - ' .ion

OCne aspect of the thing deseribed in the gtatement is
thate

8. the spoakoi ig sitiing in it
P it is on Tive
Ce it is emply
d. tho speoaker just Jleft it
o the upenker owme 1%
fo. prople are vieying in it

&
5.»
o
ey
o)
Q
i
[D)
3
(o]
)
ck

Anather asgzet of the thing desecribe

ig thats

l':l

2, it i a center for something
b it is uzed for fun ond oxn Cise

‘.l-

co ibs were you can buy "onohhing

Ge &% iz ofT limits to ceriain na@ple
¢ 30 29 foc sending things

2o it marves no pariticular purpose

sometthing is kept %here before it is uvsed:
2, vrains

be nardware

Co OXES

de Dpeoplo

Bo SROris equipment

£o atamps
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The main thing that did something in the statement was

2o
bo
Co
do
€
f.

One

2o
De
Co
de
o

¥

APPENDIX B

man

vioman

cabdrivear

Lforenan

parking lot attendsnt
boy

action that the thing above did was that it:

skidded on sorething
piaked-up oo ething
rolled something
drove gomothing
followed something

hit something
ki

Anothey action that the thing above did wag that

LAY
Bo
Ceo
Qo
e

fo

In
at
o
Ds

. Qo

do
€a
T

a-o
Vo

©o

Go

Qo
fo

speeded up 4 1ot
veversed diregtion
glewend down o little
gtarited avbrupvly

did not olier its section
went arovnd and arcund

doing what it did, the main thing in the sitabement
one point went:

daovm

over

o the right
under

©o the left
in between

'Flnal_y, the main thing ended up goings

in he oepposite direction
in & different dircetion
in the wrong Girection

in the same direction .
in no direciion

in tho ecorrect direction
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One

Qo
b.
Co
de

4'6‘4}'

o’
Le

The

One
wag

8o
Qo
Lo
-

Qo
2o

o

Vias

Qo
bo
Co
Go
Qo
Zo

Anothor purpsose of the thing deseri

of ‘the main things deseribad in the statement was:
liberation

laws

courts

¢ivilians

objestiens

necessities

main thing deseribed above was said %o be:

right

not impo¥tant
wireng
wmneesssary
necessary

antiseeial

varpese of the thing deseribed in the statemeontd
that it:

liberates people

proveets paople

¢iviliizes poople
enecuragsds pecple
asplsts people
educates people

-

ped in ‘the statoment
that 1v:s .

would Trae gomething

would pepularize sonething

weuld populate sometiing

would reguliate something

world hold bagk sowmething

would annihilate something

"gomething” described in the previous guestion is:
individuals

eyininals

ssciety

rights

conoumers

Droperty

125



1.

2,

56

126

One of ‘the main things that did scmething in the
statement was

a, ‘two owls
bo three owls
rany cwis
Q two bowls
threae bowls
f. many btowis

Air was doing scmc*avnﬁ t¢ the main thingsin the
gltateneni, bpﬂcltvea7lye sir was:

vag eirculating around
Yo bleowing from left to right
ce Dblowing ivom »ight to left
d. wventilating down
o ventilating up
f. not moving in any one direction

One thing that was hapsening to the main &hlnbsln the
statemonty wag that it wass

a. mMOVing up

b remaining moticnless
e, going arcund

(@. breaking into picces
¢. being stopped

f. moving down

What was hapvening to the main thingsin the previcus
question was happening in relation ‘tos C

o ‘the flcor
be ‘the ceiling
Co a eornay
do each wall
c a L1y
T. each cther

Pinally, what was happcnzng to the main things was
said at the end of the statemint to NOT consern the
_general aspect oft :

ao left te right
be up and down
in and ous
de over and vnder
ee arocund anc around
fo with and against
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One of the main things deseribed in the statement was:

8. gold
(b; money
¢, eoredit
do. cheeks
e, Tax
fo Jewels

The mazin thing deseribed above was sald to bet

a, an exchange medium

b & change medium

c. om interzhonge medium

d, an exchange of conpensation
(2, 2 choange of compengation

Te an interchange of conpensation

- The main thing deseribsd in the statement was said to bes
<D

8, unused

e S0ld

c., unsold

G, Yyeascnable
8y used

o abused

One purpese ¢f the main thing in the statement was said
To cONEeYN:

a., econsolation
bo eompensation
Co e£OoOpPAYation
d. veasocn of mind
(€y debt

fo credit

Sormething made pogsible by the main thing in the gtatenent
concermns:
a2, The acquisition of services
be the aequisition of goods and serviees
sh bhe sale of goods
"Go) the sale of gooeds and services

S
S

ey the funetioning of government cervices

T, ‘the functioning of good governnent services
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I

One of the main things that is dsscribed in the siatenent
was as '

Qo nan

b, boy

©, DPainting

(d,, film

g, s8ign

fo window

One action that the maim thing dessribed above is involved
wilth econcerne bringing our atteantion to as

&, freak
(@Q weRan
8o image
d. plgeon
@, chicken
. pig
When the thing above 18 ohssrved A% seeumz to bes
&, anQﬁing
o weaving
f%éz resting
do  yawning

e, B8oreaning
f. disappearing

Als0o, the thing above is said t¢ be deing something
in relation tos

~Bo Water
grass
Go _@lass
d, nud’
eo faodder
£, food

Also, the thing above is said to ke watching:

", some of the tine
b, at no time

{ cé all of the time
\715 carefully
8, curicusly
f. cautiously
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The main thing in the statemsnt at one polnt was

aai

N

8o
do
&0
g

At

Qo
Do
Qo
d,
4

Q
(4]

Y

N
LB
o
e
e

£y

8o
fo

pain thing thet did scmething in the statenent

& halld

a pebble

a nud

a btall

a boxer

& Llittle kid

rain thing was sald to be:

hsavy
light
sandy
guick
grean
browa

a4 t¢ baoe

in o corner
in a box

en Bome grass
tnder a eever
in a bottle
over a board

the end of the statemant, the things

cane 6ff a wall

garze onto a teble
ecane ff the ceiling
611ld eff a rock
broke into pleces
bounssed svraight up

the main thing does 1ts last action, it does it

direutly
indireastly .
sloewly

quickly
eentinuoualy
only scemsiimes.
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One of ‘the main things deseribed in the statement
concerns:

8. eeoncnmics
b, elocution
c. education
e execution
ey enerzy

fo eternity

The purpose of the main thing in the statement
concernss

3, Society

Yo Sinceriity

ce SDeech

de avt

eo ‘tine

£, nusiec

One of the thinzs that can happen to the main thing
is that 1t can be:
8, Forgotiten about
be Telts Lor

¢o. avenzd out - - - Ly

do pPassed out.
e. Jlooked over
f. Dpassed on

‘What happens to the main thing specifically con consern:
o eligion -

" Yo literature

e,  licenses
G, Roven=nts
e, mnoney

£fo dou tg’inﬁ'

Algo, what happens to the main thing can concern:

a2, ¢game obher forms
be 2ll other formsg
¢, no other forns
de eocme ovher faets
ce 2all other facts
€. 1o other Taets
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Ore of the main things described in the statenent was a:

2 DUS

sy rall car
s elevator

Qo beat

Co SUDVAY

R menorall

One action that the main thing was deing concerned
its proceeding:

2o tn?GLﬁh an oponlnv

e Slong a path

Co aronnd a tum

de over s bridge

s under a 3unhel .

£o within an enclosed area

Ona agne the avove cotion conterned:

Y
ae goina downr ot an angle
bBe turning righi
Co gazaﬂ s\rﬁi:ht-up
do Gurning lelt :
Go going up aﬁ an angle

Eal

£s  going sitraizht down

AS %he main thing did what it did, it @34 so by:

a. mnmoving steadily

B moving cnly céme of the vine
.”era:niwr in one plaoee

de moVing avrupitly

= geing in circles

o eappearing slowly

The main thing LTinished what it was coing:

a, on the ground flooz
Do &t an interseciion
Co in a station

de¢ in & parking lot

Ce in the vater

fo. where 1t c"I.a'*"ed
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1. "he majn thir ng thas did somethiang in the statement
¥WnsS as

ol 10V=Tf rehicle

De WmOVing hoxse

'ga boy walking

‘a7  parked vehicle

@, horse standing still
fo boy standing

",

2, 4Ag the main thing deces what it does, Zurenczuwizex it (he)
encounters as '

8. policenan

b daxk object

Ge  set of lighis
g, Tence
‘ey Forked path
Po one way sbroot

3. At one point, the main thing doss something by vs;ny'

So o fim
“he & whesl
RS 9§ epfyer
Co? a .-l}-_‘-’,i: (N
Cdwo Ziims
¢, Lo wheels
Lo . two lights

4, A% ancther peint, the main thing actes by:

8. ruming over o something
b sneaking over to scmething
Co .inching over o scmetiing
do o*nq dizectly over to something
. ﬂvo1una3 geing over e something
(Ly sliding gver to gsomething

-

50 Tho "@ornohvpg" refered to in the previcus quogtion wags

AN

a} whe other gitreet
“Te the sther vush

e ‘the othor side

de the other sextion
&y the other boat

f. tThe othor glide
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The

2o
De
Co
Ge
o
-‘:\

The
Qs
Do
Co
Go
Qo

o
Lo

The
TGO
Qo
b
Co
de
S
o

main thinggdescribed in the statement are:
cools

buildings

courts

rOOLS

governments

weensils

main thing in the statement is desaribed as:

being scmething

1ot being something
having somothing

not having. somothing
costing sonething
not ecsting something

main thing in the gtatencnt is deseribed as being

Lithie
ninoy
active
large
vival
idle

main thing is described as:e

beeoning necessary in the fubture
beconing unnedessany in the future
Deing neeesssry now

DOING uNnEecessary now

having been necessary in the past
naving been umMegressary in the gast

wain thing is described in the svabement in relation
at i

seneching vhat i
theirs

no o1es

ours

eUeryones
gne persons
several. persons
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The mein thing that did something in the statement vieg a:

A¢ PO
e Diver
¢o Sink

d, fountain
‘eq boiler
¥, brock

One action <hat the main thing did concerneds
2. eyvusghing semelhing

Be chenging sonething

: sheeting ovt somathing

8+ holding in something

@, (rosping agomgthing

o saving something

The sption being done takes pilace:

Qe ON TOP

be on the botdon

@, G cne gide

s ©on Ltwe gides

. in the middlie

QE; in no pavrelewiar place

The “something” that is the objevt of the above action
ia being:

2, aolleated

b, diseoled

@, @Givected

v cattored

@,) splatiered

\n contained - .

The above objest of the main action iz veing ected upon:

a, gauvticusly

Do readily
Go Sloppily
4. haghazardly
€., elowly

. rapidly
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%, Another zetion o

main thiang -

vides Gelephong
resordey
vrinted ¢irouit
mro jostor
camera
sewing machine

gebion that is deseribed conmerns onLatnlng.
s

5 scrething
! [ on.otlun:r
mulling r'u*nc*?:‘amrf

put‘i:img C‘(‘LL" ‘h:nv in place
pulliing owe someﬁhing

1
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that wag desapribed in the stateomenty was as

“gomething™ deseribed in the previcus guestion is afn)

oz

ing
acakes
daial
syrocket
gonnastion

shet is doune

ceuses something ©o:
2o SLOP
be £o away Tzon aomething
Ce Btot
@y comestd
Cgq &¢ c‘liO’IF" 33 Th .>0Nethmg
Po  Zo thoough soreihing
90 TFinelly, Zbz mething ends vo:
‘2 in o box
{ undsy & Qover
T ..“ar“b.“v whore 1t dagan
do swlucp;ur o
©¢ in gceme distent Isestion
7. on 2 holding devics

By the main
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