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CHAPTER I

INTRODUCTION

Purpose of the Study

Today's prospective audiologists are often disturbed by the
paucity of information to be found in the area of aural rehabilita
tion.

Although this may present a challenge to some, more often

than not it serves as a temptation either to avoid the subject en
tirely or dabble in it half-heartedly.
Hirsh (195'1) lias written,
It is surprising that in spite of the long history
of lipreading pedagogy, so little information has
been accumulated experimentally concerning the
personal, psychological or physiological factors
that tend to produce good lipreaders (p. 48).
Oyer (1964) states that the teaching of lipreading dates from
the 16th century.

O'Neill and Oyer (1961) feel, however, that only

since the end of World War II has there been a significant increase
in the amount of attention given to lipreading as an aural rehabili
tative measure, thereby bringing it to the attention of the general
public.

Nevertheless, there are no fully accepted methods or tech

niques for the teaching of lipreading, but, presumably, a vast area
of unexplored knowledge still exists.
O'Neill and Qyer (1961) continue,
. . . much remains to be discovered about lipreading itself. Currently, scientific research
directed toward the measurement of factors corre
lating with a person's ability or lack of ability
to lipread, is being carried out in several col
leges and clinics in the United States (p. 19).
1
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Oyer (196^) feels that,
Knowledge concerning the visual perception of speech
is important to the student engaged in the scientific
study of speech and hearing (p. 72).
The general consensus, at present, seems to be that lipreading is
an important aspect in the rehabilitation of the hearing-impaired indi
vidual and, as such, warrants an increased amount of study and atten
tion.
This study was an attempt to explore the relationships among
three visual perceptual tasks and the lipreading ability of a sample
of hearing-impaired adults.

Definition of Terms

The following terms are defined as they pertain to this study:
Aural rehabilitation
This term refers to the process of helping an individual derive
maximum benefit from residual hearing and use additional aids, such
as lipreading (as defined below), to improve his communication abili
ties.
Common Words, Sub-test III
This sub-test was designed to assess the lipreader's speed of
recognizing common words (selected from Thorndike-Lorge's list of

500 most frequently occurring words) as they were projected tachistoscopically.

Dotted Outlines, Sub-test YII
This sub-test assessed the subject's ability to perceive letters
and digits (presented tachistoscopically) from disparate elements— a
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process which. Thurstone (1944) refers to as "closure,11 and Kitchen
(1969) refers to operationally as "visual synthetic ability."

Educational minimum
Although Pintner (1929), the Heiders (1940), Keid (1946) and
O'Neill and Davidson (1956) found no significant correlation between
intelligence and lipreading ability, it was felt that this possible
variable should be controlled to some extent in the present study.
It was felt that the minimum of a twelfth grade education would pro
vide a relatively homogeneous group with regard to educational back
ground.

Equivalent task exposure time (ETET)
In the case of Common Words (Sub-test III) and Dotted Outlines
(Sub-test VII), an exposure time shorter than 1/150 sec. on the avail
able tachistoscope was needed in order to establish a response base
line (a point where very few correct responses occurred).

Die bright

ness of the tachistoscope adapter used in this study was variable.
All exposure durations at 1/150 sec. and longer were given at the
maximum brightness for the tachistoscope used, which averaged 14.5
on a standard light meter.

The ETET used the 1/150 sec. exposure

time and a reduced brightness setting which had an average light meter
reading of 8.80.

This combination of the fastest speed and less illum

ination provided an exposure time which presumably was equivalent to
an exposure time shorter than 1/150 sec. at the 14.5 level of bright
ness.

The ETET brightness level needed was determined prior to the

study with a group of trial subjects.
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Homophenous words
These are words having identical visible speech aspects (e.g.,
pat-bat, azure-Asher).

Lipreader
This term refers to a person who uses the process of lipreading
(as defined below) as an adjunct to his other processes of receiving
communication.

Lipreading
O'Neill and Oyer (19^1) define lipreading as "the correct identi
fication of thoughts transmitted via the visual components of oral
discourse— visual thought comprehension."

Haspiel (1^64) defines it

as "therapy in which the child learns to use facial and body clues
plus additional clues which arise from the other components of the
complete communication situation."

Lipreading ability
This term refers to how well a subject performed on the Utley
Lipreading Test, How Veil Can You Head Lips?, Form B.

Since the

Heiders (19^0) end Beid (19^*6) found no significant difference between
live speaker and filmed speaker presentation, a video-taped version
made at V e s t e m Michigan University was used in an attempt to control
intra-group presentation variables.

Moderate to severe hearing loss
This term refers to an average loss through the speech frequen
cies (500, 1000 and 2000 Hz) of VI to 101 dB (ISO 19#f) for the
better ear.
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Normal vision
Hardick, Oyer and Irion (1970) found a significant relationship
between lipreading performance and visual acuity.

They,

fact,

found that people with relatively minor acuity problems may obtain
significantly lower scores on a test of lipreading ability than will
those with normal acuity.

While an optometric examination for each

subject was not within the scope of this study, each subject did
demonstrate 20/20 vision on a Snellen Chart.

Rehabilitation exposure
Each of the subjects had been enrolled in an aural rehabilitation
class at Western Michigan University for a minimum of ten months.

Al

though a minimum length of training was established for the subjects
in this study, Reid (19^6) found that lipreading ability did not ap
pear to be correlated with a subject's length of rehabilitation ex
posure.

Scattered Letters, Sub-test IV
This sub-test assessed the subjects' ability to organize words
from scattered letters which were presented tachistoscopically.
Kitchen (1969) feels that,
. . . in addition to recognizing whole words on the
lips of a talker, the lipreader is also faced with
the task of perceiving visually isolated phonemes
and assembling these phonetic cues to form words and
subsequently a meaningful message (p. 120).
O'Neill and Oyer (1961) feel that the lipreader must be able to
"assemble segmental information" in order to form meaningful messages.
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Speaker or talker
This term refers to the individual who is trying to communicate
with the lipreader.

Tachistoscope
The tachistoscope is an apparatus used in exposing visual stimuli
for controlled and varying amounts of time.
in this study were:

Exposure durations used

ETET (an exposure time equivalent to a time shorter

than 1/150 sec.), 1/150 sec., 1/100 sec., 1/50 sec., 1/25 sec., 1/10
sec., 1/5 sec., 1/2 sec., 1 sec., 2 sec., 5 sec., k sec., and 5 sec.

Visual synthetic ability
Sanders and Coscarelli (1970) define visual synthetic ability as
"the ability to see fragmentary parts as a unified whole."
Kitchen (19^9) describes it as,
. . . rapid, intuitive power of the lipreader to de
rive messages on the basis of partial cues gathered
visually and intuitively from manifold sources (p. 41).

Review of the Literature

Two long-time proponents of the synthetic method of lipread
ing, Bruhn (19^7) and Nitchie (1930), both felt that training in
visual perception was an integral part of any aural rehabilitation
program.

They stressed quickness, accuracy and the increasing of

visual attention spans.

The following review of literature will con

cern itself with one such area of visual perception— visual synthetic
ability.
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There have been two approaches to the testing of this factor—
tachistoscopic presentation and paper-and-pencil tests.

While read

ing clinics have long utilized the tachistoscope for training and re
mediation, only a few researchers have explored the possibilities
this tool may hold for the aural rehabilitation of hearing-impaired
individuals.

Tachistoscopi c tasks
Kitson (1915) was one of the first to use the tachistoscope.

In

order to explore the relationship between visual tachistoscopic tasks
and lipreading tasks, he used fifteen adult students at the Chicago
School of Lip-Eeading.

These subjects varied considerably in their

ability to read lips and were ranked according to this ability.

Two

types of tests were administered— tachistoscopic tests and a completion
test.

The tachistoscopic tests consisted of four types of cards, six

teen cards in all.

There were long words (superintendent, prevalence),

sentences containing from three to six three-letter words (See the dog
run.), the letter "a" printed from four to seven times, and words and
phrases bisected horizontally, showing only the upper half of the word.
The completion test consisted of a printed story, with certain letters,
words and phrases left out.

The subject's task was to fill in the

blanks as quickly as possible, restoring the passage as closely as
possible to its original form.

Kitson found a correlation coefficient

of .67 between ranks in lipreading and ranks in the tachistoscopic
test, and a coefficient of .65 between ranks in lipreading and ranks
in the completion test.

The sum of the ranks in the two tests com

pared with the rank in lipreading gave a correlation coefficient of
.80.

Thus, the two tests seemed to have some cumulative value.
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An extensive investigation of certain aspects of visual percep
tion in deaf children was conducted by Myklebust and Brutten (1955)
and abstracted by Kitchen (1969)*

The study was based on the convic-

tion that alterations in visual perception response might accompany
deafness.

A portion of this study involved the exploration of the

responses of deaf and normal hearing children to stimuli which were
presented tachistoscopically.

Fifty-five students (33 males and 22

females) with a mean age of nine years, five months, who were en
rolled in a state residential school for the deaf, served as subjects
for the experimental group.

These subjects fulfilled the following

criteria:
1.
2.
3.

Chronological age between eight and eleven years.
Within normal range of intellectual ability.
Within normal limits in peripheral vision.

The experimental group subjects were matched with 55 normal hearing
children on the basis of age, sex and intelligence quotient.
perceptual tests were presented tachistoscopically.

Three

They were as fol

lows:
1.

2.
3.

A Figure-Ground Test
a. object series
b. pattern series
A Perseveration Test
A Pattern fieproduction Test
a. simple line patterns
b. dot patterns

The data indicated that deaf subjects gave more background responses
than foreground responses, contrary to the hearing group.

These re

sults were significant for the object series, but not for the pattern
series.

Differences between etiological groups among the deaf revealed

that deafness did not impose equal impairments upon children regardless
of etiology.

For the object series of this test, congenitally, deaf
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subjects did not do as well as the subjects who were not congenitally
deaf.

The difference between the two groups with respect to occur

rence of perseveration was not statistically significant, although
deaf subjects tended to perseverate more than hearing subjects.

The

Pattern Reproduction Test emphasized the temporal factor in the organi
zation of visual percepts.

Deafness did not seem to affect the tem

poral integration of simple line patterns in recognizable form.

There

was, however, a wide diversity between groups in response to dot pat
terns.

It was stated that deafness posed a deterrent to the perception

of dot patterns at rapid exposure durations.

Deaf children required

significantly greater duration of exposure for accurate recognition of
these patterns, and their responses were characterized by greater var
iability.
Doehring and Rosenstein (1960) attempted to specify the effect of
retardation in the development of spoken language on the ability of
deaf children to recognize visually presented verbal stimuli.

Sub

jects consisted of kO deaf children and kO hearing children ranging
in age from nine to sixteen years.

Half of the children in each group

ranged in age from nine to eleven years, while the other half ranged
from twelve to sixteen years of age.

Such a subdivision was made to

determine whether differences in recognition ability became less as
deaf Children had more time to acquire language skills.

The tests for

accuracy of visual recognition consisted of briefly-exposed letters,
trigrams (ten pronouncable and ten unpronouncable three-letter words)
and four-letter words.

The Ammons Full Range Picture Vocabulary Test

was modified to yield a reading rather than a listening vocabulary
score; stimulus words were presented in typewritten form rather than

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

10
orally.

The results of this study showed that the younger deaf chil

dren were significantly below the younger hearing children on all four
sub-tests.

While the older deaf children did not differ to any great

degree from the older hearing children on the three visual recognition
tasks, their scores were significantly poorer on the Ammons Pull Hange
Picture Vocabulary Test.

The authors concluded that accuracy of visual

recognition of verbal material by the older deaf children was dependent
upon an estimate of the probability of occurrence of the verbal stimu
lus rather than upon the mere frequency of prior visual and auditory
stimulation.
Later, a factor analytic study of the relationship between the
speed of visual perception and the language abilities of deaf adoles
cents was conducted by Olson (1967).

Thirty-nine deaf children (ages

twelve to sixteen years) were selected; no child demonstrated brain
damage, visual defects, or other compounding handicaps.

The mean IQ

was 86.5, with a range of 67 to 127 based on the Leiter International
Performance Scale.

Each subject had an average loss of 85 dB (ISO

1964) or greater in the better ear for the following frequencies:
500, 1000 , 2000 and 4000 Hz.

The following examinations were used to

measure language ability:
1.
2.
3.

The Craig Lipreading Inventory.
The Gates Reading Survey Test.
The Myklebust Picture Story Language Test.

Five tests of visual perception, using controlled exposure times, were
constructed (and adequately described) in an effcrt to differentiate
good from poor perceivers.
1.
2.

The tests were:

Speed of Perception of Digital Movements.
Speed of Perception of Letter Sequences.
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"I

3. Speed
k. Speed
5. Speed

<"

of Perception of Familiar Words.
of Perception of Pseudo-Symbolic Forms.
of Perception of Geometric Figures.

Olson concluded that language ability, in general, was positively re
lated to the perception of the faster, rather than the slower, speeds.
Therefore, the visual ability to perceive rapid movement, or to recog
nize forms quickly, seems somehow linked to the overall pattern of
language acquisition for the deaf.

While Olson's findings were com

patible with those of other researchers, including Spearman (1923),
who wrote that perception was a basic element of the cognitive process,
this writer feels that Olson's subject IQ range was too great for
proper measurement of such a closely related factor— that of language
ability.
Kitchen's (1969) study was concerned with the design of a test
of visual synthetic ability and the assessment of the relationship of
this instrument to lipreading ability in normal hearing college stu
dents.

His subjects were 32 college students (sixteen males and six

teen females) who were selected at random.
was 20.9; mean age for females was 20.2.
gence were normal.
infections.

Mean age for the males
Hearing acuity and intelli

Medical histories were negative in the area of ear

Vision was normal or corrected to 20/20.

The subjects

participated in a test of visual synthetic ability, sub-tests of which
assessed the following seven factors tachistoscopically at pre-set
time exposure durations:
I.
II.
III.
IV.
V.
VT.
VII.

Recognition of Geometric Forms.
Organization of Geometric Form Patterns.
Recognition of Common Words.
Organization of Words from Scattered Letters.
Organization of Scattered Words into Sentences.
Ability to Provide Missing Cues to Deleted Sentences.
Ability to Perceive Letters and Digits from Disparate
Elements.
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Two other sub-tests were administered with ample time for completion:
VIII.
IX.

Object Becognition.
Picture Arrangement.

For Sub-tests I through VII, the items were designed so that the
shorter the exposure time necessary to recognize and organize stimulus
materials, the higher the subject's score.

Subjects also participated

in the Utley Lipreading Test, How Well Can You Read Lips?, Form A
(Part I, Sentence Test; Part II, Word Test; and Part III, Story Test).
Kitchen found that synthetic ability, as he defined it, did operate in
the process of lipreading words and stories.

Specifically, Dotted

Outlines (Sub-test VII) and Scattered Letters (Sub-test IV) were found
to correlate highest with the ability to lipread words and stories and
with the total lipreading score.

Paper and pencil tests
Researchers also have studied the relationship between visual
synthesis ability and lipreading ability by using paper and pencil
tests.
In a rather extensive study of the factors related to lipreading,
Simmons (1959) explored this possible relationship along with several
other factors.
1.
2.
3.

The following tests were used:

Gestalt-Completion Test - 30 fragmented pictures
of common objects.
Thurstone Mutilated Words - 26 fragmented, printed
one- and two-syllable words.
Fragmentary Sentences - parts of 10C sentences
requiring completion.

Her subjects consisted of 2k hearing-impaired adults who had had no
previous lipreading instruction.

Of the three tests, only one— the

Fragmentary Sentences— was significantly correlated with lipreading
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ability.

One mast take into account, however, that Simmons used her

own measure of lipreading ability— an interview situation using five
experienced judges.

Simmons concluded that there is a possibility

that synthetic ability is necessary and related to lipreading ability,
but that a satisfactory means of measuring synthetic ability is yet
to be found.
Tatoul and Davidson (19^1) conducted a study to determine whether
relatively good lipreaders, as measured by scores on the John Tracy
Clinic Film Test of Lip Heading, Form A, were significantly better than
poor lipreaders with respect to synthetic ability as measured by scores
on a letter prediction test.

Subjects consisted of 50 male and female

college students with normal hearing and vision.

Twenty-five were

classified as good lipreaders and 25 were considered poor lipreaders.
The letter prediction test consisted of twenty sentences from Form B
of the John Tracy Clinic Film Test of Lip Heading.
given one key word from each sentence.

Each subject was

He was then to attempt to pre

dict, one at a time, the letters of each word of the twenty sentences.
This included the space between words.
try per space.

The subject was allowed one

If he failed, the examiner supplied the correct letter;

if he succeeded, he was given 0.1 points.

The results provided no

evidence of a difference between good and poor lipreaders with respect
to their test of synthetic ability— a letter prediction task.
Sanders and Coscarelli (1970) have questioned the adequacy of a
test of letter prediction in measuring synthetic ability.

The purpose

of their study was to investigate the relationship between lipreading
skill and skill in visual synthesis— defined by these two authors as
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the ability to see fragmentary parts as a unified whole.

Their sub

jects were 24 normal hearing persons with a mean age of 22.4 years,
and 24 hearing-impaired individuals with a mean age of 42 years.

Both

subject groups were given Form B of the Utley Lipreading Sentence Test,
which was presented live through the glass window of a sound-isolation
booth.

The
1.

three tests of visual synthesis are outlined below.
The Visual Closure Speed Test is a commercially
available, timed, paper-and-pencil test consisting
of 24 incomplete pictures drawn in black on a white
background. The subject's task is to write an
identification of each picture. The test measures
the subject's ability to integrate apparently un
related parts into a meaningful whole.

Two language tests were included in the study as mea
sures of visual synthesis ability.
2.

The Disemvowelled Word Test is a timed, paper-andpencil test consisting of 25 words from which all
the vowels have been removed. The subject's task
is to complete the word by writing in the correct
vowel in each of the blank spaces.

3.

The Sentence Completion test, developed by the in
vestigators, consists of twenty short sentences
from which all of the consonants have been removed.
. . . The subject's task is to write in the conso
nants to make a complete sentence (p. 24).

While both groups showed a wide range of scores on all four tests, the
picture

completion scores were more strongly related to lipreading re

sults than were the scores for

the word and sentence completiontests.

For normal hearers, the better lipreaders had significantly higher
scores on two of the three synthesis tests than did the poorer lip
readers.

Among the hearing-impaired subjects, the better lipreaders

had significantly higher scores on all three synthesis tests.

The

authors' major conclusion was that lipreading ability is directly re
lated to skill in visual synthesis.
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Finally, Bode, Nerbonne and Sahlstrom (1970) examined the possible
correlation between speech-reading ability and the completion of dis
torted sentences.

Both skills, they felt, require the perceptual syn

thesis of minimal visual clues.

Speech reading ability was determined

by Part I of the Utley Lipreading Test, Form A.

The orthographic task

consisted of 31 sentences from Central Institute of the Deaf's Every
day Speech sentences.

These sentences were distorted by omitting,

alternately, every second and then every third letter from the printed
copy (e.g., P_ss
butter please.)

h_

br a_

an_

b_tt_r

_le_s_.

Pass the bread and

Subjects consisted of 50 normal-hearing college stu

dents who had had no previous exposure to lipreading instruction.

The

correlation between the two tasks was significant, although practical
predictive power was thought to be minimal.
The general consensus of opinion seems to be that synthetic ability,
whether tested tachistoscopically or by pencil-and-paper tests, is cor
related to varying extents with lipreading ability.

Statement of the Problem
This writer found Kitchen's tachistoscopic study most interesting
and challenging.

An attempt was made to duplicate a portion of his

study using Sub-tests III (Common Vords), IV (Scattered Letters), and
VII (Dotted Outlines) with a hearing-impaired sample.

The present

study was an attempt to explore the relationships among these three
sub-tests of visual synthetic ability and four tests of lipreading
ability.
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The following null hypotheses were formulated:
1.

There is no significant relationship between the speed with
which a subject can recognize common words and his ability
to lipread as determined by the Utley Sentence Test.

2.

There is no significant relationship between the speed with
which a subject can recognize common words and his ability
to lipread as determined by the Utley Word Test.

3.

There is no significant relationship between the speed with
which a subject can recognize common words and his ability
to lipread as determined by the Utley Story Test.

4.

There is no significant relationship between the speed with
which a subject can recognize common words and his ability
to lipread as determined by his Total Utley Score.

5.

There is no significant relationship between the speed with
which a subject can organize words from scattered letters
and his ability to lipread as determined by the Utley
Sentence Test.

6.

There is no significant relationship between the speed with
which a subject can.organize words from scattered letters
and his ability to lipread as determined by the Utley Word
Test.

7.

There is no significant relationship between the speed with
which a subject can organize words from scattered letters
and his ability to lipread as determined by the Utley Story
Test.

8.

There is no significant relationship between the speed with
which a subject can organize words from scattered letters
and his ability to lipread as determined by his Total Utley
Score.

9.

There is t o significant relationship between the speed with
which a subject can perceive letters and digits from dispa
rate elements and his ability to lipread as determined by
the Utley Sentence Test.

10.

There is no significant relationship between the speed with
which a subject can perceive letters and digits from dispa
rate elements and his ability to lipread as determined by
the Utley Word Test.

11.

There is no significant relationship between the speed with
which a subject can perceive letters and digits from dispa
rate elements and his ability to lipread as determined by
the Utley Story Test.
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12.

There is no significant relationship between the speed with
which a subject can perceive letters and digits from dispa
rate elements and his ability to lipread as determined by
his Total Utley Score.
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CHAPTER II

EXPERIMENTAL DESIGN

Description of Subjects
A group of ten subjects participated in this study— one male and
nine females.

All of the subjects had been receiving aural rehabili

tation at Western Michigan University for at least ten months.
The male subject was 50 years, 11 months of age.

Female sub

jects ranged in age from 23 years, 11 months, to 81 years, 11 months,
with a mean chronological age of 57 years, 10 months, and a median
age of 55 years, 11 months.
Each subject met the requirement of 20/20 vision or vision cor
rected to 20/20 as shown by his performance on the Snellen Chart.

All

subjects demonstrated a moderate to severe hearing loss in the better ear.
All subjects had completed the educational minimum of twelfth grade.

Equipment and Materials
The following equipment was used in this investigation:
Tachistoscope adapter (Standard)
Visual acuity chart (Snellen)
Movie screen (Draper)
Slide pro-actor (Standard, Model 750C)
Video tape (Ampex, Model VR 7000)
Camera (Ampex, Model CC-324)
Monitor (RCA Victor, Model 210 ET 750 SU)
Light meter (Gossen Lunasix)
The following materials were used in this study:
Subject response forms for test of visual synthesis
(Appendix A)
The Utley Lipreading Test, How Well Can You Read Lips?,
Form B (Appendix B)

18
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Stimulus Materials
The Utley Lipreading Test, How Well Can You Head Lips?, Form B,
Parts I and II, was video-taped at Western Michigan University using
the writer as the speaker to be lipread; the writer and a graduate
student in speech pathology served as the speakers for Part III,
Part I, Sentence Test, is made up of 3 1 common expressions and
idiomatic sentences.

Part II, Word Test, contains 36 words selected

from the 1000 words used most frequently.

Part III, Story Test, con

sists of six stories, each of which is followed by five questions
based on the conversations in the stories.
Three sub-tests of Kitchen's (1969) Visual Synthesis Test were
used to assess synthetic ability.

His original study consisted of

seven tachistoscopic sub-tests which this writer felt fell into three
categories:
1.
2.
3.

Those sub-tests requiring facility in visual
recognition— Sub-tests I and III.
Those sub-tests which required the subject to
organize what he saw— Sub-tests II, IV and V.
Those sub-tests in which the subject was required
to provide the missing elements— Sub-tests VI and VII.

One sub-test from each of these three categories was selected for this
study:

Sub-test III (Common Words) from category 1, Sub-test IV

(Scattered Letters) from category 2, and Sub-test VII (Dotted Outlines)
from category 3.

Sub-tests IV and VII were chosen because of the sig

nificant correlations which Kitchen (1969) found between these sub
tests and lipreading ability.
Sub-test III: Common Words
Recognition speed
This sub-test contained 28 frames which were designed to assess
the lipreader's speed of recognizing common words.

Tachistoscopic
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exposure durations were:

ETET, 1/150 sec., 1/100 sec., 1/50 sec.,

1/25 sec., 1/10 sec., 1/5 sec., 1/2 sec., 1 sec., 2 sec., 3 sec.,
4 sec., and 5 sec.
The following words were used:

anything, believe, boy, bring,

but, care, close, company, consider, country, first, girl, go, he,
house, hundred, increase, law, me, men, person, real, stop, street,
thousand, us, window, and wonder.

Sub-test IV: Scattered Letters
Speed of organizing words
This sub-test contained twenty frames which assessed the lipreader's speed of organizing words from scattered letters.
durations used were:

Exposure

1/100 sec., 1/50 sec., 1/25 sec., 1/10 sec.,

1/5 sec., 1/2 sec., 1 sec., 2 sec., 3 sec., k sec., and 5 sec.
The following words were used:

air, chair, down, enough, fall,

given, hand, if, my, of, our, paper, people, public, red, to, water,
within, yet, and your.

(Appendix C)

Sub-test VII: Dotted Outlines
Speed of perceiving letters and
digits from disparate elements
This sub-test contained sixteen frames which were designed to
assess the lipreader's ability to perceive letters and digits from dis
parate elements.

Exposure durations used were:

ETET, 1/150 sec.,

1/100 sec., 1/50 sec., 1/25 sec., 1/10 sec., 1/5 sec., 1/2 sec., 1 sec.,
2 sec., 3 sec., k sec., and 5 sec.
The following letters and digits were used:
T, V, W, Y, Z, 2, k, 5, and 7.

A, B, E, L, M, N, P,

(Appendix D)
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Experimental Procedures
The subjects were arbitrarily divided into three groups.

Each

subject was seated exactly ten feet from the center of the screen
(movie or television screen, depending on the task) in order to con
trol the distance variable.

(See Illustration 1.)

Illustration 1.

Screen

S

1

Tachistoscope

For the presentation of the sub-tests, the tachistoscope was
placed on a table so that the distance from the lens aperture to the
center of the screen was 12 feet, 8 inches.

The distance from the

floor to the center of the lens was 38 inches.

The average light meter

reading for the ETET was 8.80; the average reading for the other ex
posure durations was 14.5.
The following written directions were presented prior to the pre
sentation of the Utley Lipreading Test, Form B, How Well Can You Head
Lips?;
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The research project in which you are about to take
part will, I hope, prove to be a valuable contribu
tion to the field of aural rehabilitation.
In order for my project to be acceptable, I need
your utmost cooperation during the presentation of
the films and slides. Please make no comments
about the material presented until the test has
been completed. One spontaneous comment from some
one could give extra clues to those in your group
and, therefore, put the other groups at a disadvan
tage.
Throughout the testing, if you are not able to an
swer an item (there will be no repetitions), draw
a line through the space provided for that answer
to avoid confusion. Feel free to guess at all/>tiraes,
however. Results of these tests will not reflect
directly upon you, but rather on the design of my
project.
Thank you for your cooperation.
The following written directions preceded the presentation of the
respective sub-tests:
Sub-test III, Common Words (recognition speed)
On this screen you will be viewing a number of common
words which will be presented at brief exposure times.
There will be no capitalized words. Before each pre
sentation I will hold up the frame number correspond
ing to that on your response sheet and the light in
front of you will glow briefly, which should alert
you to focus your undivided attention on the screen.
You will respond by writing the word on your answer
sheet. Remember, these slides will be projected at
extremely fast rates and you must concentrate on
recognizing the word which is presented, even if
you are only vaguely aware of the word. It is not
necessary that you be certain of your response. Feel
free to guess at all times.
At this time the word ’’tie" was written on the board, and a slide
containing this word was projected twice at 1/150 sec. and twice at

1/25 sec. in order to familiarize the subjects with the nature of the
perceptual task.
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Sub-test IV, Scattered Letters (speed of organizing words)
On this screen you will be viewing a number of letters
which will be presented at brief exposure times. Be
fore each presentation I will hold up the frame number
corresponding to that on your response sheet and the
light in front of you will glow briefly, which should
alert you to focus your undivided attention on the
screen. You will respond by writing a common word com
posed of these letters. Remember, these slides will be
projected at extremely fast rates and you must concen
trate on forming a word from the available letters. Re
spond to every slide which is presented, even if you are
only vaguely aware of the letters. It is not necessary
that you be certain of your response. Feel free to
guess at all times.
At this time, the word "car" was written in scattered fashion on
the blackboard, and the same word was projected twice at 1/150 sec.
and twice at 1/23 sec. in order to familiarize the subject with the
nature of the perceptual task.
Sub-test 7 1 1, Dotted Outlines (speed of perceiving
letters and digits from disparate elements)
On this screen you will see a number of dots which will
be presented at brief exposure times. The dots are ar
ranged so that they either form a capital letter or a
number. Before each presentation I will hold up the
frame number corresponding to that on your response
sheet and the light in front of you will glow briefly,
which should alert you to focus your undivided atten
tion on the screen. You will respond by using all of
the dots shown in making either a capital letter or a
number. Remember, these slides will be presented at
extremely fast rates and you must concentrate on recog
nizing either the letter or number which is presented.
Respond to every slide which is presented, even if you
are only vaguely aware of the form. It is not neces
sary that you be certain of your response. Feel free
to guess at all times.
At this point, the dotted outline form nD" was drawn on the black
board and this same form was projected twice at 1/150 sec. and twice at
1/25 sec. in order to familiarize the subjects with the perceptual task.
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Scoring
Scoring key
The sub-tests were designed so that the shorter the exposure time
necessary to recognize and organize the stimulus presented, the higher
the subject's score.
Sub-test III

Sub-test IV

Sub-test VII

Time

Points

Points

Points

ETET
1/150 sec.
1/100 sec.
1/50 sec.
1/25 sec.
1/10 sec.
1/5 sec.
1/2 sec.
1 sec.
2 sec.
3 sec.
4 sec.
5 sec.

13
12

13
12

11

10
9

11
10
9

8

8

8

7

7

7

6

6

6

5
4
3

5
4
3

3
4
3

2

2

2

1

1

1

11

10
9

Sample score sheet
On the following score sheet, subject MIM correctly organized the
following words from the scattered letters presented at an exposure
duration of 1/100 sec.:

if, red, my, air, and hand.

He received eleven

points for each correct word; his total for this series of exposures was
33*

The second series was then presented at an exposure duration of

1/50 sec.; the same stimulus slides had been re-arranged in a system
atically randomized order for this and following series.

During the

second series, MLM correctly identified four of the five words credited
in series one; he received no farther credit for these items.

He did

receive credit, however, for seven words he now recognized for the first
time in the test:

your, down, chair, paper, water, of, and yet.
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score for series two was 80.

His score for the entire sub-test will

be the sum of the scores for each series.
Sub-test IV, Scattered Letters
Subject:
Time :
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

MLM

1/100 sec.

if

Time :

11 points

1. your
2. —
3. —
4. if
5. —
6 . down
7. —
8. chair
9. red
10. —
11. —
12. paper
13. water
14. —
15. hand
16. —
17. of
18. —
19. my
20. yet

—
— —
—

11 points

red
—
—
—
—

—
my

11 points

—
—
—
—

air

11 points

—
—

hand

1/50 sec.

11 points

11 points

—

10 points
10 points

10 points
10 points

10 points
10 points

10 points

10 points

Scoring for the Utley Lipreading Test
Part I, Sentence Test, Form B:
rect word recorded.

one point was allowed for each cor

Homopheneity of words was not considered.

The

highest possible total score on the Sentence Test was 125.
Part II, Word Test, Form B:

one point was allowed for each word,

or a word homophenous with that word, correctly recorded.

The highest

possible score for this test was 36.
Part III, Story Test:
answer recorded.

one point was allowed for each correct

The highest possible score for this test was 30.
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Statistical Treatment
Seven scores were obtained for each of the ten subjects— «three
scores on tests of visual synthesis and four scores on tests of lipreading ability.

Pearson product-moment coefficients of correlation

were determined for all possible combinations of the three measures
of visual synthesis and the four measures of lipreading ability.

The

maximum coefficient of correlation that might have arisen due to chance
was determined by using Arkin and Colton's 096 0 ) "Table of 5% and 1%
Points for r," specifying nine degrees of freedom.
The limited number of subjects was not sufficient to permit
further statistical treatment.
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CHAPTER III

RESULTS AND DISCUSSION

Results

This chapter includes a presentation of the correlation coeffi
cients obtained for the variables under study and a discussion of other
related findings.

Correlation coefficients
Seven scores were

obtained for each of the ten subjects— three

scores on tests of visual synthesis
reading ability.

and four scores on tests of lip-

Using Arkin and Colton's (1960) "Table of 3% and 1%

Points for r," and specifying nine degrees of freedom, a correlation
coefficient of .602 or greater was found to be significant for the
purposes of this study.

Pearson product-moment coefficients of corre

lation were computed between all possible combinations of the four
measures of lipreading and the three measures of visual synthesis.
Table 1 shows the results of this analysis.
As can be seen in Table 1, the correlation coefficients for the
variables in pairings six and seven are such that the probability
they would have arisen

by chance is less than 3 per cent.

ficient of correlationfor the variables

The coef

in pairing eight was of such

magnitude that the probability that it would have arisen by chance is
less than 1 per cent.
Scattergrams for these significant pairings of variables can be
found in Figures 1, 2 and 3.
27
R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited without p erm ission.

28

TABLE 1.--Summary of correlation coefficients for all possible
combinations of the sub-tests of lipreading ability
and the sub-tests of visual synthesis

1.

Utley Sentences and Common W o r d s ................. 0.52

2.

Utley Words and Common W o r d s .................... 0.47

3.

Utley Stories and Common W o r d s ....................0.59

4.

Utley Total and Common W o r d s ....................0.55

5.

Utley Sentences and Scattered Letters

6.

Utley Words and Scattered Letters ............... 0.65*

7.

Utley Stories and Scattered Letters

8.

Utley Total and Scattered Letters ...............

9.

Utley Sentences and Dotted O u t l i n e s .............. 0.23

.

.

.

.0.08

............

.............

0.70*
0.82**

. 0.38

10.

Utley Words and Dotted Outlines

11.

Utley Stories and Dotted Outlines................ 0.29

12.

Utley Total and Dotted Outlines

...............

0.27

* Significant at the 5% level of confidence.
** Significant at the 1% level of confidence.
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Utley Words
FIGURE 1.— Scattergram of relationship between scores on Scattered
Letters Sab-test and Utley Word Test.
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Utley Stories
FIGUBE 2.— Scattergram of relationship between scores on Scattered
Letters Sab-test and Utley Stories Test.
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FIGURE 3.— Scattergram of relationship between scores on Scattered Letters
Sub-test and Total Utley Scores
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Total score gaps
The limited number of subjects was not sufficient to permit fur
ther statistical evaluation.

However, the nine null hypotheses which

were not rejected were examined more closely.

A division was made be

tween the five highest visual synthesis scores for each sub-test and
the five lowest.

The corresponding Utley scores were placed opposite

each subject's visual synthesis score.

In three additional correla

tion pairings (5, 9 and 11), a gap greater than one possible total lipreading score was evident between the total lipreading scores of the
five best and the five poorest visual synthesis performances.
correlation pairings are illustrated in Tables 2, 3 and 4.

These

Such data

might well suggest the possibility of relationships, perhaps less di
rect, which might be explored further in other experiments.

TABLE 2.— Total score gap for Scattered Letters and Utley Sentences

Scattered Letters

Utley Sentences
(Possible Score = 125)

159
146
132
107
99

98
77
90
37
60

96
93

61
49

82
75
53

57
24

Total = 209

18
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Total = 362
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TABLE 3, — Total score gap for Dotted Outlines and Utley Sentences

Dotted Outlines

Utley Sentences
(Possible Score = 125)

180
168
168
166
166

90
77
37
98
37

Total = 359

154
148

24

Total = 212

Gap = 147

125
102
92

18
60
49
61

TABLE 4.— Total score gap for Dotted Outlines and Total Utley Score

Dotted Outlines

Utley Total
(Possible Score = 191)

180
168
168
166
166

118
110
75
120
42

154
148
125
102
92

27
22

Total = 465
Gap = 202
Total = 263

85
57
72
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Unrecognized presentations
All presentations in the Common Words Sub-test were recognized byall subjects at or before the 1/5 sec. exposure.

For the Scattered

Letters Sub-test, however, some scattered letters were not organized
into words by some subjects even after the maximum exposure time of
5 sec.

Those specific scattered letters not organized into words and

the number of subjects failing to do so are shown in Table 5»

TABLE 5.— Number of subjects who failed to organize specific scattered
letters into words after maximum exposure time (5 sec.)

chair .
down .
enough
fall .
given .
hand .

.
.
.
.
.
.

.
.
.
.
.
.

.
.
.
.
•
.

...

1

...
...
...

8
4
4

m y ..........
paper . . .
people . . .
public . . .
water . . .
within . . .

. . . 1
. . . 1

. . . 6

Likewise, not all subjects recognized all the dotted outlines after
the maximum 5 sec. exposure time.

The specific dotted outlines not re

cognized by subjects after the maximum time are presented in Table 6.

TABLE 6.— Number of subjects who failed to recognize specific dotted
outline presentations after maximum exposure time (5 sec.)

A
B
M
N

.
.
.
.

.
.
.
.

.
.
.
.

.
.
.
.

W . . .
...
Z . . . .
5 . . .

8

The implications of these failures, and possible explanations for
them, are considered in the following section.

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

35
Discussion

Most of the final ten subjects who participated in this study found
the visual synthesis tasks extremely frustrating.

The Scattered Letters

and Dotted Outlines Sub-tests seemed to account for most of these feel
ings.

Originally, the study included twenty subjects, some of whom be

came so frustrated with the tasks that, even with frequent encouragement
and assurances from the examiner, they refused to complete all of the
tasks.
Travers (1970) mentions some implications for the design of audio
visual materials which may be relevant here:
(1) Of particular importance is the requirement that
the learner not be asked to attend to too much at one
time.
(2) Equally damaging to the concentration of
attention is the situation in which too little infor
mation is provided by the instructional device. The
designer of audiovisual materials has to attempt to
aim somewhere between these two extremes (p. 130).
In accordance with asking the subject to attend to too much at one time,
Travers talks about "channel capacity," which ". . . generally refers
to the amount of information that the human can process as determined
by the physiological and psychological limits inherent in him or the
situation."

(p. 7*0

In certain presentations of the scattered letters, especially in
the case of the longer words (see Appendix C, example 4), the effect
of "channel capacity" combined with that of single fixation speed may
account for subject frustration.
On the topic of fixation speed, Taylor and Frackenpohl (1968)
have stated that exposures of 1/10 sec. or faster were "single fixa
tion speeds."

In other words, there was not enough time for the
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subject to move his eyes from his first point of fixation to other
points.

In the case of example 4, Appendix C, the letters were so

widely scattered that this may, indeed, have been a major contribu
tion to the high rate of unrecognized presentations (see Table 5).
Travers' second requirement for good audiovisual materials, i.e.,
too little information provided, may explain the frustration caused
by the Dotted Outlines Sub-test.
example 2, Appendix D.

A good example of this would be

Four out of the ten subjects consistently

organized the dots to form the digit 3«

An even better example of

this factor would be example 3, Appendix D, in which nine out of ten
subjects failed to organize the dots entirely..
While no subject failed to recognize all of the Common Word pre
sentations, a tendency toward an all-or-none response was present.
Five of the ten subjects failed to recognize all of the presentations
at ETET, but correctly recognized from 23 to 2? of the 28 presenta
tions at the 1/150 sec. exposure.

Future investigators would be ad

vised to experiment with several known exposure durations shorter
than 1/150 sec. for this sub-test.
Another suggestion for further research using tachistoscopic
techniques would be the use of "constant light."

Taylor and

Frackenpohl (1968) write that,
. . . exposures are made by snapping the image in
and out of focus . . . with a white shutter, £sqj
a constant level of illumination is maintained
before, during, and after the exposure. Constant
illumination eliminates the possibility of the
student’s using a retinal after image to assist
him in recalling the exposed material. As a con
sequence, he learns to rely solely on his own
visual memory, and as a result of using it,
strengthens it. (p. 1)
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Stromsta (1970) feels that the use of constant light would also greatly
reduce the amount of time needed for the eye to accommodate itself.
Use of a constant light procedure would more nearly approximate the
actual lipreading situation.

Such experimentation might provide more

information about the hypotheses which the present study failed to re
ject statistically but which, based on examination of the data in
Tables 2, 3 and k, suggest a possible relationship.
While the findings of this study paralleled those of Kitchen with
regard to the significant correlation between the subject’s ability to
organize scattered letters and his ability to lipread words, stories
and his total score on the Utley Lipreading Test, such was not the
case with regard to the Dotted Outlines sub-test.

Kitchen's normal

hearing subjects demonstrated a significant correlation between their
ability to organize dotted outlines and their ability to lipread words,
stories and their total score on the Utley Lipreading Test.

The hearing-

impaired subjects used in this study did not demonstrate a similar sig
nificant correlation.

This factor would seem to be in accordance with

Myklebust and Brutten's (1953) findings that deaf children required
significantly greater duration of exposure for accurate recognition of
dot patterns and that their responses were characterized by greater
variability.
Apparently the ability to organize scattered letters is related
to the ability to lipread words and sentences as well as to the sub
ject' s total lipreading ability as defined by the Utley Lipreading
Test.

This closure task involved speed of visual perception and re

tention of cues; results would seem to suggest that the more adept a
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person is in perceiving and organizing these letters, the better lipreader he will be.
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CHAPTER IV

CONCLUSIONS

The purpose of this study was to examine the relationships among
three tests of visual synthetic ability and four measures of lipread
ing ability.
The following null hypotheses were rejected:
1.

There is no significant relationship between the
speed with which a subject can organize words
from scattered letters and his ability to lipread
as determined by the Utley Word Test.

2.

There is no significant relationship between the
speed with which a subject can organize words
from scattered letters and his ability to lipread
as determined by the Utley Story Test.

3.

There is no significant relationship between the
speed with which a subject can organize words
from scattered letters and his ability to lipread
as determined by his Total Utley Score.

Results of this study failed to reject the following null
hypotheses:
1.

There is no significant relationship between the
speed with which a subject can recognize common
words and his ability to lipread as determined by
the Utley Sentence Test.

2.

There is no significant relationship between the
speed with which a subject can recognize common
words and his ability to lipread as determined by
the Utley Word Test.

3.

There is no significant relationship between the
speed with which a subject can recognize common
words and his ability to lipread as determined by
the Utley Story Test.

*f.

There is no significant relationship between the
speed with which a subject can recognize common
words and his ability to lipread as determined by
his Total Utley Score.
39
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ho
5.

There is no significant relationship between the
speed with which a subject can organize words
from scattered letters and his ability to lipread
as determined by the Utley Sentence Test.

6.

There is no significant relationship between the
speed with which a subject can perceive letters
and digits from disparate elements and his ability
to lipread as determined by the Utley Sentence Test.

7.

There is no significant relationship between the
speed with which a subject can perceive letters and
digits from disparate elements and his ability to
lipread as determined by the Utley Word Test.

8.

There is no significant relationship between the
speed with which a subject can perceive letters
and digits from disparate elements and his ability
to lipread as determined by the Utley Story Test.

9.

There is no significant relationship between the
speed with which a subject can perceive letters
and digits from disparate elements and his ability
to lipread as determined by his Total Utley Score.

Apparently the ability to organize scattered letters is related
to the ability to lipread words and sentences as well as to the sub
ject's total lipreading ability as defined by the Utley Lipreading
Test.

This closure task involved speed of visual perception and re

tention of cues; results would seem to suggest that the more adept a
person is in perceiving and organizing these letters, the better lipreader he will be.

Recommendations
Future researchers should experiment with the use of "constant
light" in their tachistoscopic presentations.

Suggestions for the

specific sub-tests include:
1.

Inclusion of known exposure durations shorter than
1/150 sec. for the Common Words Sub-test.

2.

Construction of presentations for the Scattered
Letters Sub-test in which the letters are closer
together and in the middle of the slide.
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3.

Construction of presentations for the Dotted
Outlines Sub-test in which either the total
image is smaller or the dots are larger to pro
vide more cues.
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CHAPTER V

SUMMAHT

This study was designed to examine the relationship between visual
synthetic ability and lipreading ability in an adult hearing-impaired
sample.
Subjects consisted of ten adults who demonstrated a moderate to
severe hearing loss in the better ear.

Each subject had completed the

twelfth grade and had been enrolled in an aural rehabilitation class
for a minimum of ten months.
of age.

The male subject was 50 years, 11 months

The nine female subjects ranged in age from 23 years, 11

months, to 81 years, 11 months, with a mean chronological age of 57
years, 10 months, and a median age of 55 years, 11 months.

All of the

subjects met the requirement of 20/20 vision as shown by their perform
ance on the Snellen Chart.
The subjects were arbitrarily divided into three groups and par
ticipated in the following tachistoscopic tests of visual synthetic
ability:
1.
2.
3.

Recognition of Common Vords.
Organization of Scattered Letters into Words.
Recognition of Letters and Digits from Dotted Outlines.

They were also required to participate in a video-taped lipreading
test which consisted of sentences, words and stories.
Correlation coefficients for the following paired variables were
of such magnitude that the probability of their having arisen by chance
is less than 5 per cent:
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1.
2.
3.

Utley Words and Scattered Letters.
Utley Stories and Scattered Letters
Utley Total and Scattered Letters.

The correlation coefficient for the two variables in the third pairing
was also significant at the 1 per cent level of confidence.
Apparently the ability to organize scattered letters is related
to the ability to lipread words and sentences sis well as to the sub
ject’s total lipreading ability as defined by the Utley Lipreading
Test.

This closure task involved speed of visual perception and re

tention of cues; results would seem to suggest that the more adept a
person is in perceiving and organizing these letters, the better lipreader he will be.
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APPENDIX A

COMMON WORDS

1.

1.

2.

2.

1.

.

2.

3.

3.

3.

4. ___________________

4.

4.

5.

5.

5.

6«

6«

6»

7.

7.

7.

8. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8. _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.

9.

9.

9.

10.

10.

10.

11.

11.

11.

12.

12.

12.

13.

13.

13.

14.

14.

14.

13.

15.

15.

16.

16.

16.

17.

17.

17.

18.

18.

18.

19.

19.

19.

20.

20.

20.

21.

21.

21.

22.

22.

22.

23. ___________________

23.

23.

24. ___________________

24.

24.

25. ___________________

25.

25.

26.

26.

26.

27. ___________________

27.

27.

28.

28.

28.
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SCATTERED LETTERS

1.

.

2

1.

1.

.

2

.

2

3. ___________________

3.

3.

4. ___________________

4.

4.

5. ___________________

5.

5.

6. ________________

6* ________________

6.

7. ___________________

7.

7.

.

.

.

8

8

8

9.

9.

9.

.

10.

10

11.

* 1.

11.

12.

12.

12.

13.

13.

13.

14.

14.

14.

15.

15.

15.

10

16.
17.

18

.

19.

..

20 20

16.

lot
17.

18

17.

.

18

19.

20

.

.

19.

.
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DOTTED OUTLINES

.
2.
1

.
2.
1

.
2.
1

3- __________________

3 . _______________________ 3.

4 . _________________________

i f . _____________________________

if.

5. _ __________________

3.

5. ___________________

6*
6.

6.

7. ___________________

7.

7.

8.

8.

8.

9.

9.

9.

.

.

.

10

10

10

11.

11.

11.

.

.

.

12

12

12

13.

13.

13.

lif.

lif.

lif.

15.

15.

15.

16 .

16 .

16 .
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APPENDIX B

"HOW WELL CAN YOU READ LIPS" - Utley
Part I, Sentences, Form B
1.
2.
3.
k. _________________________________________________
5. _________________________________________________
6. _________________________________________________
7. _________________________________________________
8. _________________________________________________
9.
10.
1 1 . _________________________________________________
12.

13.
'•k. _________________________________________________
15. _________________________________________________

16. _________________________________________________
17. _________________________________________________

18. _________________________________________________
19. _____________________ ;____________________________
20. _________________________________________________
21. _________________________________________________
22. _________________________________________________
23. _________________________________________________
2k. _________________________________________________
25. _________ •

~_____________________ ___

26. __________________________________________________
27. __________________________________________________

28.

____________
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Part I , Sentences, Form B (cont.)

29.
30.
31.
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Part II, Words, Form B

.

19.

.

20

1

3.

.
21.

4.

22

5.

23.

2

.

.

6

24.

7.

25.

8

.

26

.

9.

27.

.
11 .

28

10

.

12

.

29.
30.

13.

31.

14.

32.

15.

33.

16

.

17.

18

.

34.
35.
36.
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Part III, Stories

Story I
1.

Where had the mother been?

2.

What was the boy's name?

3.

What did he think his mother bought?

4.

What did the mother actually buy?

5.

What color was it?

r fcory II
1.

Why did the boy fall?

2.

Where had he been playing?

3.

What day was it?

4.

Why wouldn't the mother mend the pants?

5.

What did the boy want to do?

Story III
1.

What was happening across the street?

2.

What color was the truck?

3.

Why did they think there were children in the family?

k.

What did he want the boy to help him with?

3.

Why?

Story IV
1.

How did he cut his finger?

2.

What grade is he in?

3.

What did the nurse see him doing in the morning?

k.

Where did she tell him to go?

5.

Why didn't she put a bandage on his finger?
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Part I I I , Stories

(cont.)

Story V
1.

What did the boy want?

2.

What time was it?

3.

What are they having for dinner?

if.

What did he decide to have now?

5.

What did he wish?

Story VI
1.

Who was she talking to?

2.

How is he coming home?

3.

How long will he be here?
Then where will he go?

3.

What can mother do for him?
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APPENDIX C

EXAMPLES OF SCATTERED LETTER PRESENTATIONS

1.

air

2.

chair

h
a

r
c

a

r

i

3.

i

k.

down

enough

n
d

h

w

u
o

8
e
o

n

5.

6.

fall

1

given

n
a

g
I
f

i

e
V
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7.

8.

hand

if

i

n
a
d
h

f
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APPENDIX D

EXAMPLES OF DOTTED OUTLINE PRESENTATIONS

1.

A

2.

B

3.

E

k.

L

6.

P

5. N
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7*

5

8.

7
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