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ABSTRACT 

Problem 

This study investigated the relationship of visual closure to 

speechreading among young deaf children. The question it attempted to 

answer was, are visual closure, movement closure, and short term visual 

memory related to proficient speechreading? 

Procedure 

Eighteen good speechreaders and 19 poor speechreaders were 

selected as study subjects from the populations of seven, eight, and 

nine year old deaf children at two residential schools for the deaf. 

Eligible subjects met the study criteria and final selection was based 

on the results of a reliable speechreading test. 

Eight tests of visual closure, movement closure, and short term 

visual memory were administered to both good and poor speechreaders. 

Test performances of the two groups were compared using the 

Mann-Whitney U Test of Significance. Intercorrelations were computed 

between the speechreading test, the visual closure tests, the movement 

closure tests, and a test of visual sequential memory. 

Findings and Conclusions 

The results of this study indicated that in general good speech-

readers are superior to poor speechreaders in visual closure, movement 

closure, and short term visual memory. 
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Specifically, the results indicated: • 

1. On four visual closure tests the good speechreaders were superior 

to the poor speechreaders. These tests included the Visual 

Closure Subtest of the Illinois Test of Psycholinguistic Abili

ties (p > .10), the Porteus Maze Test (p > .02), the Hidden 

Objects Test (p > .05), and the Hidden Figures Test (p > .02). 

2. Good speechreaders were superior to poor speechreaders in Rhythm 

Patterns: A Test of Movement Closure (p > .002). 

3. Good speechreaders were superior to poor speechreaders on the 

Visual Sequential Memory Subtest of the Illinois Test of Psycho-

linguistic Abilities (p > .02). 

4. There was no significant difference between the scores of good 

and poor speechreaders on an analytical test, the Picture Com

pletion Subtest of the Hiskey-Nebraska Test of Learning Aptitude. 

5. There was no difference between good speechreaders and poor 

speechreaders on the Slide Test, a problem solving test involv

ing movement closure. 

Implications 

This pilot study suggests: (1) the possibility of developing a 

reliable and valid test that would assess the potential of young deaf 

children to learn speechreading, (2) criteria which can aid in analyzing 

current methods of teaching speechreading in terms of their use of 

visual closure, movement closure, and short term visual memory, and, (3) 

the possible adaptation of current methods of teaching speechreading to 

include emphasis on visual closure, movement closure and short term 
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memory in the curriculum. Follow-up research studies relating to these 

suggestions are discussed. 



CHAPTER 1 

BACKGROUND 

Introduction 

Education of deaf children includes not only the regular 

academic curriculum, but also specialized training in speech, auditory 

training, speechreading, and language. With the auditory sense severely 

impaired, deaf children receive information through other sense channels 

and are taught primarily through the visual sense by either manual com

munication and reading or speechreading (lipreading) and reading. 

The first formal method of teaching the deaf in the United 

States was manual. This was the method used at the American Asylum for 

the Education and Instruction of the Deaf and Dumb which opened in 

Hartford, Connecticut, in 1817. Its founder, Thomas Hopkins Gallaudet, 

had traveled to Europe to study methods of educating deaf children, but 

when Thomas Braidwood in England refused to disclose his oral method of 

teaching deaf children to him, Gallaudet studied the manual method used 

by Abbe Rock Ambroisc Sicard in Paris. It was this manual method of 

instruction of the deaf that Gallaudet brought back to the United States 

(DeLand, 1968). 



It was not until the late 1800's that x>ral methods of instruc

tion began to be used in this country. During these years several 

specific methods were developed to teach speechreading. As the speech-

reader watches not only the speaker's lips, but his facial expression 

and gestures, the term speechreading has become the preferred term in

stead of the earlier term of lipreading. 

Early methods of teaching speechreading can be divided into 

three basic categories. The analytic method (Mueller-lValle Method) is 

based on rapid, rhythmic syllable drill. The synthetic method (Nitchie 

Method) is based on training the mind to assimilate thoughts as wholes. 

The kinesthetic-muscular method (Jena Method) is based on .the fact that 

each speech movement has muscle sensation as well as sound. 

Although techniques of teaching speechreading have been supple

mented by films, there have been few changes in the basic analytic, 

synthetiĉ  and kinesthetic-muscular approaches. What has been a major 

concern of educators of the deaf is why some deaf children become pro

ficient speechreaders and some do not, even though both good and poor 

speechreaders have been exposed to the same methods of instruction. 

Review of the Literature 

In an attempt to determine the variables that enhance or inhibit 

the learning of speechreading by deaf children, researchers have studied 

the following variables: (1) chronological age, (2) length of speech-

reading training, (3) intelligence, (4) rate of speech, (5) age of onset, 

(6) concept formation, (7) educational achievement and grade placement, 

(8) visual memory span, (9) stimulus materials and, (10) synthetic 



ability. The following review of research is limited to those studies 

which involved deaf and/or hard of hearing subjects. 

Chronological Age 

Utley (1946) developed a test of speechreading ability which in 

its final form consisted of two forms each including a sentence test, a 

word test, and a story test. The test was standardized on 761 deaf and 

hard of hearing subjects with chronological ages ranging from 8 to 21 

years. These subjects were representative of varying backgrounds includ

ing samples from four large cities and a large residential school. She 

correlated speechreading test scores with chronological age with a re

sulting correlation coefficient of .38 which suggests little relation

ship between speechreading proficiency and chronological age. 

Reid (1947) constructed a filmed speechreading test consisting 

of three forms which were similar in content and structure. The test 

was administered to 62 girls at the Lexington School for the Deaf and 

37 girls at the Wisconsin School for the Deaf with an age range of 10 

to 22 years. Test scores were correlated with the subjects' chronolog

ical ages and yielded a correlation coefficient of .18 indicating little 

relationship between chronological age and speechreading proficiency. 

Length of Speechreading Training 

Heider and Heider (1940), at the Clarke School for the Deaf, 

constructed a series of filmed speechreading tests which, they adminis

tered to a group of deaf children with an age range of 7 to 19 years. 

On the basis of speechreading test scores, 29 good speechreaders and 28 



4 

poor speechreaders were selected. The average length of training for 

the good speechreaders was 4.77 years while the average length of train

ing for the poor speechreaders was 4.95 years. Despite similar periods 

of training, the average scores of the good speechreaders was 30.8 while 

the average score of the poor speechreaders was 22.8. These results 

indicate there is little relationship between length of training and 

speechreading ability. Although Heider and Heider did not run correla

tions, they concluded that after a certain amount of training there is 

little improvement in speechreading ability. 

Intelligence 

Investigating the relationship between speechreading ability 

and intelligence, Pintner (1929) administered the Pintner Non-Language 

Mental Test to a sample of 383 deaf children in advanced classes en

rolled in a residential and day schools. He found that the correlation 

(.005) between speechreading ability and intelligence as measured by his 

test was not significant indicating little relationship between speech-

reading and intelligence. 

Intelligence was one of several factors investigated in rela

tion to speechreading ability by Simmons (1959). She administered 

Form 1 of the Wechsler-Bellvue Scale to 24 hard of hearing adults 

(average loss of 33 dB in the speech range). She correlated 

Wechsler-Bellvue Test scores with scores on three measures of speech-

reading ability (Utley Test, Mason Test and a speech reading inter

view). The results were as follows: (1) between the Wechsler-Bellvue 

and the Mason Test .13; (2) between "the Wechsler-Bellvue and the Utley 
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Test .21; and, (3) between the Wechsler-Bellvue and the speechreading 

interview .25. These correlation coefficients indicate little relation

ship between speechreading and intelligence. 

Similarly, in Reid's (1947) study which has already been cited, 

there was practically no correlation (.06) between the intelligence 

quotients of the 99 deaf subjects and the scores on Reid's speechreading 

test. 

Quigley and Frisina (1961) also found little relationship between 

speechreading and intelligence. They administered the Chicago Non-Verbal 

Examination to 240 deaf students (120 day and 120 residential children) 

and obtained a correlation coefficient of .16 between these scores and 

speechreading as measured by the Utley Film Test (Form A). 

From the studies cited it is apparent that there is little cor

relation between intelligence test scores and speechreading ability. 

Rate of Speech 

Byers and Lieberman (1959) investigated the rate of speech in 

relation to speechreading proficiency. Subjects were selected from the 

Kentucky School for the Deaf with a minimum age of 11 years and with 

two years of formal speechreading training. The subjects were divided 

into four groups each consisting of six good speechreaders and six poor 

speechreaders. Speechreading was assessed by the Utley Lipreading Test. 

Each group was then exposed to a filmed version of a sentence speech-

reading test adapted from the Utley Lipreading Test. Group one viewed 

the sentences at 120 words per minute, group two viewed the sentences at 

80 words per minute, group three viewed the sentences at 60 words per 



minute and group four viewed the sentences at 40 words per minute. The 

authors state that, "results showed no significant differences among the 

four rates either in number of words correct or in quantity of words 

produced for either the 'good* or 'poor' lip readers. Neither was there 

any significant interaction effect between calibre (good-poor) and rates 

(p. 275)." 

Age of Onset of Deafness 

Without question age of onset influences speechreading perfor

mance. Yet, it can not explain why some children are proficient speech-

readers and some are poor. In their extensive study already mentioned, 

Heider and Heider (1940) found that the differences in speechreading 

test scores of poor speechreaders and good speechreaders all with the 

same amount of training cannot be attributed to the age at which the 

child became deaf. However, they state: 

. . .  i t  i s  d i f f i c u l t  t o  d e t e r m i n e  t h e  r e l a t i o n  b e t w e e n  t h e  
age of onset of deafness and proficiency in lip reading in a 
statistical way. Each case has to be considered individually. 
Two factors have to be taken into account: on the one hand 
the child who becomes deaf at, for instance, 8 years of age 
has an advantage because he has a greater mastery of language: 
on the other hand he is often at a disadvantage because he 
does not get the careful drill in phonetics which young deaf 
children usually receive (p. 133). 

Utley (1946) also found that speechreading ability cannot be 

predicted from age of onset of deafness. Analyzing the data on the 

standardization of her speechreading test she obtained a correlation 

coefficient of .10 between age of onset of deafness and Form I-A of her 

test and a correlation coefficient of .11 between age of onset of deaf

ness and Form I-B of her test. 



Concept Formation 

Simmons (1959) administered the Hanfmann-Kasanin Test to 24 hard 

of hearing adults. The Hanfmann-Kasanin Test attempts to measure 

non-verbal concept formation in terms of a problem solving situation. 

She related these scores to the subjects' speechreading ability as 

assessed by the Utley Test, the Mason Test, and a speechreading inter

view. The results were negatively significant as can be seen from the 

following correlation coefficients: (1) between the Hanfmann-Kasanin 

Test and the Utley Test -.29; between the Hanfmann-Kasanin Test and the 

Mason Test -.36; and, (3) between the Hanfmann-Kasanin and the speech-

reading interview -.34. It appears that there is very little relation

ship between speechreading ability and concept formation as assessed by 

the Hanfmann-Kasanin Test. 

Educational Achievement 

A number of studies previously cited included in their investi

gation the relationship between educational achievement and speechreading 

ability. Pintner (1929), in his well known study on speech and speech-

reading tests for the deaf, obtained a mean correlation coefficient of 

.49 between spcechreading and the Pintner Educational Survey Test. 

Heider and Heider (1940) obtained a correlation coefficient of .54 be

tween educational achievement as measured by the Stanford Achievement 

Test and speechreading. 

Reid (1947) correlated Stanford Achievement Test scores of 35 of 

her deaf subjects with speechreading ability as measured by her filmed 

test. She obtained a correlation coefficient of .28 indicating little 
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relationship between speechreading and educational achievement. She also 

found that speechreading ability as measured by her test did not corre

late quantitatively with grade status. 

Simmons (1959) administered the Iowa Reading Test to 24 hard of 

hearing adults and correlated the scores with speechreading ability as 

measured by the Utley Test, the Mason Test; and a speechreading inter

view. Of the five subtests of the Iowa Reading Test, scores on the Sen

tence Meaning Subtest (the ability to abstract meaning from sentences) 

correlated significantly (.44 significant at the .05 level) with speech-

reading ability as measured by the speechreading interview. Also, the 

Key Words Subtest correlated significantly (.58 significant at the .01 

level) with speechreading ability as assessed by the speechreading inter

view rating. 

Quigley and Frisina (1961) administered the Utley Test of Lip 

Reading Ability, Form A,to 240 deaf children (120 day students and 120 

residential students). When speechreading test scores were correlated 

with Stanford Achievement Test scores, a .58 correlation coefficient was 

obtained. 

It will be seen from the studies above that speechreading and 

educational achievement are related. This is understandable since edu

cational achievement is a measure of vocabulary and language development 

and hence should correlate with speechreading ability as the latter is 

partially contingent upon language development. 
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Visual Memory Span 

Costello (1964) administered the Knox Cube Test, a digit span 

test, and a spoken digit test to 36 deaf and hard of hearing students 

and found a relationship (.36) between memory span for digits, the 

ability to see relationships, and speechreading. In her study of 24 

hard of hearing adults, Simmons (1959) found that scores on the Object 

Span Test correlated significantly (.50) with speechreading ability as 

measured by the Utley Test, the Mason Test, and a speechreading inter

view. She did not, however, find a significant relationship (.04) be

tween memory for digits and speechreading. Although there is a 

discrepancy among the results of these studies, it would appear that 

there is some evidence that visual memory is necessary for proficient 

speechreading. 

Stimulus Materials 

Heider and Heider (1940) found that among deaf children the 

relationship between the ability to perceive vowels and speechreading is 

higher than that between the ability to perceive consonants and speech-

reading. To test the assumption that training in vowel recognition 

would increase lipreading ability, they selected eight children (ages 13 

to 16) and gave them vowel training daily for 14 weeks. The authors 

state: 

Tests in lip-reading Were given before and after the 
training period to these eight children and to a control 
group of eight who did not have this training. A comparison 
of the average rank places of the children of the two groups 
showed a decided gain by the experimental group. While be
fore the training period the average rank places were almost 
the same for the two groups (experimental group 8.6; control 
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group 8.4) , after the training the experimental group was 2.8 
rank places better than the control (p. 142) . 

These findings suggest a relationship between stimulus materials 

and speechreading ability. 

O'Neil and Oyer (1961) reported a study done by Morris in which 

she investigated the relationship of speechreading ability among a group 

of deaf subjects and (1) the position of a sentence within a group of 

sentences, (2) the position of a group within a sequence of groups and, 

(3) the length of sentences. Speechreading scores declined as sentence 

length increased. When placed in a long sentence a word was more diffi

cult to understand than when it was placed in a shorter sentence. Sen

tence readability did not appear to be influenced by its position within 

a group of sentences. Also, speechreading performance was not effected 

by the position of groups of sentences. It appears that sentence length 

is an important variable in proficient speechreading. 

Synthetic Ability 

In 1915, Kitson found a significant relationship (.67) between 

synthetic perception (the ability to immediately organize material into 

meaningful wholes) and speechreading proficiency. Also, he found a 

significant relationship (.65) between analytic perception (the ability 

to absorb small pieces of material and then form a whole) and speech-

reading. He employed a reading test and a completion test considered 

to assess synthetic and analytic ability. 

Gopfert 0.923) conducted a similar study and from the results con

cluded that synthetic ability should be an important factor in the 

successful acquisition of speechreading. 
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Simmons (1959) correlated speechreading ability as assessed by 

the Utley Test, the Mason Test and a speechreading interview, with scores 

obtained by 24 hard of hearing adults on the Gestalt Picture Completion 

Test, Mutilated Word Test and the Fragmentary Sentence Test, "presumed to 

measure whatever is meant by the term synthetic ability (p. 349)." She 

found that synthetic ability is not related to speechreading as measured 

by a speechreading interview. However, Fragmentary Test Scores corre

lated significantly (.44) with the Mason Test and with the Utley Test 

(.40). 

Sanders and Coscarelli (1970) investigated the relationship of 

visual synthetic skill to speechreading. Their subjects were 24 hearing 

impaired individuals and 24 hearing persons. The age range of hearing 

subjects was 20 to 29 years of age with a mean of 22.4 years, and the 

age range for hearing impaired subjects was 19 to 60 with a mean of 42 

years of age. Hearing impaired subjects had bilateral sensory neural 

hearing loss with a pure tone average of 40 dB or more in the better ear. 

Duration of hearing loss ranged from 1 to 30 years with a mean duration 

of 14 years. Speechreading ability was measured by the Utley Test 

(Form B). Visual synthesis was measured by the Visual Closure Speed 

Test, the Disemvowelled Word Test and the Sentence Completion Test. 

Speechreading test scores of hearing impaired subjects were correlated 

with their visual synthesis test scores with the following significant 

results: (1) between speechreading and the Visual Closure Speed Test 

was .63, (2) between speechreading and the Disemvowelled.Word Test was 

.48 and, (3) between speechreading and the Sentence Completion Test was 
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.45. From the speechreading test scores seven good hearing impaired 

speechreaders and seven poor hearing impaired speechreaders were selec

ted. A comparison of visual synthesis test scores indicated that the 

good speechreaders performed significantly better on all three measures 

than did the poor speechreaders. It is of interest to note the rela

tionship of visual synthesis test scores of hearing subjects to speech-

reading. The following correlation coefficients were obtained: (1) 

between speechreading and the Visual Closure Speed Test .68, (2) between 

speechreading and the Disemvowelled Word Test .52 and, (3) between 

speechreading and the Sentence Completion Test .64. 

The authors concluded that visual synthesis and speechreading 

are related and that in teaching speechreading the synthetic approach 

should be emphasized. They suggest that special methods for developing 

visual synthesis skills are needed. 

Evaluation of Studies 

Thus far the review of the literature indicates that there is no 

relationship between speechreading and the following variables: chro

nological age, length of speechreading training, intelligence, concept 

formation and rate of speech. t 

Age of onset of deafness is related to speechreading ability, 

but the picture is confused. 

The studies on educational achievement, visual memory, synthe

tic ability and their relationship to speechreading have shown that 

these variables are related to proficient speechreading. 
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It would appear that what is referred to as visual synthesis in 

the literature is the same as visual closure, integration of parts to 

form a whole. 

Studies investigating visual closure ability and its relation

ship to speechreading have been limited to subjects who were hard of 

hearing, hearing impaired and/or hearing adults. There is an agreement 

among these studies that visual closure is related to proficient speech-

reading. This suggests a closer examination of the phenomenon visual 

closure. 

Visual Closure 

Visual closure is defined by Chansky (1964) as filling in gaps 

in an incompletely presented or partially presented whole. It appears 

that visual closure involves speed of perception and short term visual 

sequential memory. According to Furth (1966) Gestalt laws of perception 

"emphasize the tendency of the human mind to perceive objects in terms 

of structural wholes and not as a collection of disparate items (p. 

105)." 

In a factorial study of perception, Thurstone (1940) isolated 

three kinds of visual closure. The following is a brief description of 

each: 

Type I Visual Closure 

At first glance the visual perceptual field appears scattered, 

unorganized or a partial presentation within the visual field. At the 

instant of closure all the scattered items fall into a meaningful whole. 
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Type II Visual Closure 

In this type of visual closure unity of the visual presentation 

is reached when a combination of a part of the presented items become a 

figure. The remaining items in the field which are irrelevant for the 

figure may be perceptually discarded or depressed into the ground in 

which the figure is perceived. 

Type III Visual Closure 

The visual presentation is immediately perceived as a good con

figuration, then the individual must perceive something else. In order 

to accomplish this, the total configuration must be destroyed in order to 

discover the different configuration within the total configuration. 

Type III visual closure involves figure-ground perception. 

According to Solley and Murphy (1960) what is figure and what is ground 

can be learned. They comment further that "Hebb presents enough evi

dence to make it clear that some kinds of figure-ground organization is 

innate, presumably due to autochthonous factors (p. 265)." 

The Gestalt psychologists feel that immediate experiences are 

organized into wholes. They describe closure as the ability to view the 

perceptual field in terms of familiar sequence patterns (O'Neil and 

Oyer, 1961). O'Neil and Oyer (1961) explain that closure is based on 

the perceptual grouping of past similarities and innate organization 

properties of the stimulus materials. These authors state: 

The process of placing parts into a whole is similar to 
the process of synthesizing mentioned in several of the lip-
reading texts. In other words if the stimulus material is 
viewed as meaningful communication material, the isolated 
elements can be arranged into a meaningful unit (p. 155). 



• In speechreading the sequences of syllables and/or phrases that 

are seen or subconsciously read may be considered the familiar percepts. 

The unfamiliar are the obscure movements of the organs of speech and 

meaning for the whole is inferred from the familiar parts. Kirk (1964) 

states that speechreading includes visual closure as the deaf child 

learns to infer the whole from the parts. 

Summary 

1. There is little or no relationship between speechreading ability 

and chronological age, length of speechreading training, intel

ligence, rate of speech, and concept formation. 

2. The relationship between age of onset of deafness and speech-

reading ability is not clear and appears to differ among deaf 

individuals. 

3. There is some evidence that a relationship exists between 

speechreading and the following variables: educational achieve

ment, visual memory span, stimulus materials and synthetic 

ability. 

4. Synthetic ability is the same as visual closure. Investigation 

of the visual closure phenomenon found that there are three 

basic types of visual closure. However, the relationship of 

these specific types of visual closure to speechreading profi

ciency has not been studied in deaf children. 
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Theoretical Basis for a Study of the Relationship of 
Visual Closure to Speechreading 

Traditional definitions of speechreading define the term as 

understanding spoken language while watching the speaker. This general 

definition can be further elaborated from either an analytical or syn

thetic viewpoint. It is of interest to note that Moores (1967) defines 

speechreading as a "form of closure in which an individual decodes a 

message based on fragmentary bits of information (p. 30)." 

Speechreading is a form of visual communication involving visual 

closure. A theoretical base for this study may be found in Kirk's 

(1964) clinical model (Figure 1) of the communication process as this 

model has a visual closure unit at the automatic sequential level of 

communication. Kirk's model is related to Osgood's (1963) models of 

communication. 

Osgood (1963) first developed a two-stage mediation model 

(Figure 2) by extending Hull's hypothesis "of the 'pure stimulus act' an 

act whose function is to produce distinctive self-stimulation rather 

than to be instrumental in itself (Osgood, 1963)." This two-stage 

model allows the individual to process symbolically not only the present 

observable stimuli, but also, the non-observable and not present. 

This model has two wide gaps, perceptual organization .and motor 

skill organization. To compensate for these inefficiencies, Osgood 

(1963) developed a three-stage mediation-integration model (Figure 3) 

consisting of three levels: projection, integration, and representa

tion. The projection level involves a direct neural system beginning 

with the peripheral sensory receptors and terminating in the central 
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nervous system. This level encompasses unmodifiable, isomorphic behav

ior; the immediate here and now. Osgood (1963) describes the integra-

tional level as perceptual and a mirror of what ought to be (p. 741). 

It begins with sensory signal patterns which proceed to an integration 

of their central correlates reflecting redundancies of past experience. 

The representational level is meaningful. It has its starting point 

with meaningless sensory integrations which progress to representational 

mediation processes "with which they have been associated—a mirror of 

'what it signifies' in terms of past experience and behavioral outcomes 

(Osgood, 1963, p. 741)." 

Further analysis of the integration level is necessary. From 

Hebb's (1949) analysis of cell assemblies and phase sequence, Osgood 

developed the following Integration Principle: "The greater the fre

quency with which stimulus events (S-s) or response events (R-R have 

been paired in input or output experience of the organism, the greater 

will be the tendency for their central correlates to activate each other 

(p. 741)." 

If units a and b̂  are presented with sufficient redundancy in 

input experience, the presentation of a alone will evoke b, even though 

a may be associated with a variety of integrations. Evocative integra

tions are characterized by high frequency and contiguity. The occurrence 

of one central event evokes the occurrence of others with which it has 

been associated. Thus an individual produces a completion or closure 

of incoming perceptions. Lower frequency or less contiguity lead to 

predictive integrations. In other words the occurrence of one central 
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event just increases the probability of occurrence of others yielding 

predictive integrations. 

Kirk's (1964) clinical model of the communication process has a 

closure unit at the automatic-sequential level of organization. This 

unit may be extended to include the three types of visual closure iso

lated by Thurstone (1940). Kirk's model is multistaged and includes: 

(1) channels of communication, (2) levels of organization and, (3) pro

cesses involved in communication. 

Channels of communication are sensory and motor abilities used 

in an act of communication. Receptive or decoding channels on this 

model are auditory, visual and haptic, while the expressive or encoding 

channels are vocal and motor. 

There are two levels of organization on Kirk's model: (1) the 

automatic-sequential level and, (2) the representational level. The 

automatic-sequential level deals with abilities generally considered 

non-meaningful, perception, imitation, short term memory and closure. 

This is similar to the integration level of Osgood's (1963) three stage 

mediation-integration model. The representational level involves the 

meaningful processing of incoming information, mental manipulation and 

association of ideas and encoding or expression. 

Process involved within the levels of organization are decoding, 

association and encoding. Visual closure is a process at the 

automatic-sequential level or organization. 

The literature implies that speed of perception and visual 

memory are elements necessary for proficient speechreading. These 



22 

abilities are incorporated into Kirk's clinical model of the communica

tion process. As speech is movement and rhythm, the closure unit of the 

communication model was extended to include movement closure. 

The three types of visual closure described by Thurstone (1940) 

may be used as a guide in an investigation of the relationship of visual 

closure ability to speechreading among young deaf children. However, as 

this study is concerned with audible speech and its visual reception by 

deaf children, the basic types of visual closure must be augmented by 

movement closure. As speech is a sequential pattern of visible, partial

ly visible and/or invisible syllables perceived by the deaf child, the 

correct sequence of these patterns becomes important. Thus, it becomes 

necessary to investigate short term visual sequential memory and its 

relationship to proficient speechreading. 

Statement of the Problem 

The purpose of this study was to determine among young deaf 

children the relationship between speechreading ability and visual clo

sure, movement closure, and short term visual memory. 

Speechreading is a form of visual communication and the theoret

ical basis of the study was a communication model which has units of 

encoding, association, and decoding at both meaningful and nonmeaningful 

levels of organization. Visual closure is a process or unit at the non-

meaningful level of organization. In general terms speechreading is 

defined as understanding spoken language by observing the speaker. Pro

ficiency requires synthesis or visual closure. It also involves speed 

of perception and visual memory. As speech is movement and has rhythm, 



movement closure becomes an important variable. These units are ele

ments of Kirk's (1964) clinical model of the communication process. 

From this foundation, the experimental hypotheses were formulated. 

The three major hypotheses which afford order and direction to 

this study are stated in null form as follows: 

1. There is no significant difference in visual closure test scores 

between good and poor speechreaders. 

1.1 There is no significant difference on the Picture Comple

tion Test of the Hiskey-Nebraska Test of Learning Aptitude. 

1.2 There is no significant difference on the Visual Closure 

Subtest of the Illinois Test of Psycholinguistic Abilities. 

1.3 There is no significant difference on the Porteus Maze Test. 

1.4 There is no significant difference on the Hidden Objects 

Test. 

1.5 There is no significant difference on the Hidden Figures 

Test. 

2. There is no significant difference in movement closure test 

scores between good and poor speechreaders. 

2.1 There is no significant difference on Rhythm Patterns: A 

Test of Movement Closure. 

2.2 There is no significant difference on the Slide Test: A 

Test of Movement Closure. 

3. There is no significant difference in visual sequential memory 

test scores between good and poor speechreaders. 
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There is no significant difference on the Visual Sequential 

Memory Subtest of the Illinois Test of Psycholinguistic 

Abilities. 



CHAPTER 2 

PROCEDURE 

The design of this experiment included a comparison of 18 deaf 

children who are good speechreaders (ages 7 to 9) with 19 deaf children 

who are poor speechreaders (ages 7 to 9) on eight tests of visual clo

sure, movement closure,and short term visual memory. 

Subjects 

The Arizona State School for the Deaf, Tucson, Arizona, and the 

California School for the Deaf at Riverside, California took part in this 

investigation. 

Children were eligible as study subjects if they met the fol

lowing criteria: 

1. Chronological ages of seven, eighty or nine years. 

2. Incurred hearing loss at the age of three or before. 

3. Sensory-neural hearing loss of 75 decibels or more in the better 

ear averaged across the frequencies of 500 cycles per second, 

1,000 cycles per second, and 2,000 cycles per second. 

4. No visual defects that would impede academic learning. 

There were 42 deaf children at the Arizona State School for the 

Deaf who met this criteria. Although, four children were dropped from 

the study for the following reasons: (1) one child was aphasic, (2) two 

children were too emotionally disturbed and, (3) speechreading assessment 

25 
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of one child was not valid. Of the 48 children at the California School 

for the Deaf meeting the study criteria, three were dropped because two 

were ill during initial testing and one was transferring to another 

school. 

Final selection of subjects was accomplished by the administra

tion of a speechreading test (Appendix A) to the 83 children meeting the 

study criteria. The test was administered by the investigator. After a 

three-week interval, the speechreading test was readministered by a 

qualified teacher of the deaf. 

On the first speechreading testing and on the retesting at both 

schools the top third were labeled good speechreaders and the lower third 

were labeled poor speechreaders. Good speechreading subjects were those 

deaf children in the top third on both the first test and the retest at 

both schools. Using this criterion, there was agreement on 19 good 

speechreaders. However, during the final testing at the California 

School for the Deaf one good speechreader was ill which dropped the total 

number to 18 good speechreaders. Poor speechreading subjects were those 

deaf children in the lower third on both the first test and the retest 

at the two schools. There was agreement on 19 poor speechreaders. 

The Measuring Instruments 

The speechreading test (Appendix A) was written by the investi

gator and was based on those segments of the speechrcading curriculum 

taught in September and October during the first year at the Arizona 

State School for the Deaf. Kith the exception of one child, all other 

subjects had been in school for at least a year. 
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The test has an internal consistency correlation coefficient of 

.94 (n = 43). At both schools it was administered first by the investi

gator, a qualified teacher of the deaf, and the retesting was done by 

qualified teachers of the deaf. None of the examiners were familiar with 

the children tested. A Pearson r of .90 was obtained between the test 

and the retest three weeks later at the Arizona State School for the 

Deaf and an r of .88 at the California School for the Deaf. 

The tests of visual closure administered may be divided into 

three categories: (1) visual closure tests, (2) movement closure tests 

and, (3) a visual memory test. All tests were administered by the 

investigator without the use of verbal communication. 

1. Visual closure tests. 

1.1 Picture Completion Subtest of the Hiskey-Nebraska Test of 

Learning Aptitude (1966). This test of 28 incomplete pic

tures assesses the ability to fill in missing parts to form 

a complete whole. The chapter dealing with technical infor

mation in the manual of the Hiskey-Nebraska Test of 

Learning Aptitude discusses reliability in terms of the 

entire test without a breakdown of individual tests. 

1.2 Visual Closure Subtest of the Illinois Test of Psycho-

linguistic Abilities (1968). 

This test assesses the child's ability to iden
tify a common object from an incomplete visual pre
sentation. There are four scenes, presented separately, 
each containing 14 or 15 examples of a specified 
object. The objects are seen in varying degrees of 
concealment. The child is asked to see how quickly 
he can point to all examples of a particular object 
within the time limit of 30 seconds for each scene 
(Kirk, McCarthy, Kirk,.1968, p. 12). 
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The internal consistency coefficients for this subtest are 

as follows: (1) for 7 - 7 to 8 - 1 year olds .82, (2) for 

8 - 7 to 9 - 1 year olds .83 ancl, (3) for 9 - 7 to 10 - 1 

year olds .76. These coefficients are corrected for re

stricted intelligence range (Paraskevopoulos and Kirk, 

(1969). 

1.3 Porteus Maze Test (Porteus, 1950). This test consists of 

11 mazes which become increasingly difficult. Mazes at 

year III and IV were used as demonstration items. The 

test responses involve movement on the part of the sub

ject. In order to close visually on this test, the subject 

must have a mental visual image of the whole. 

1.4 Hidden Objects Test. This test developed by the investi

gator (Appendix B) consists of two demonstration pictures 

and four test pictures in which a number of objects are 

imbedded. In order to close, the subject must discard the 

whole picture and find the objects. 

1.5 Hidden Figures Test. A 20 item test developed by the inves

tigator (Appendix C). The figures in the test are nonmean-

ingful and were selected from the Gottschaldt Figures. The 

subject must discard the whole figure and find a specific 

figure within the larger one in order to obtain closure. 

2. Movement closure tests. 

2,1 Rhythm Patterns: A Test of Movement Closure. This test 

(Appendix D), developed by the investigator, includes a 
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series of patterns of gestures of increasing length. The 

subject needs not only visual closure ability, speed of 

perception and short term visual memory, but movement clo

sure to succeed on this test. The rationale behind this 

test lies in the fact that speech is movement and has 

rhythm and the speechreader must fill in the movements that 

are either missed or not visible. 

2.2 Slide Test: A Test of Movement Closure. This test (Appen

dix E), developed by the investigator, involves a series of 

incidences of increasing complexity with the outcome left 

incomplete to be filled in by the subject. To obtain clo

sure the subject must select the proper outcome. The 

situations become more complex, yet the number of clues re

mains the same. This test also assesses speed of percep

tion and short term visual memory. Each event is on a 

series of slides and the subject selects the correct out

come from a multiple choice sheet of sketches placed in 

front of him. 

3. Visual memory test. 

3.1 Visual Sequential Memory Subtest of the Illinois Test of 

Psycholinguistic Abilities (Kirk, et al, 1968). 

This test assesses the child's ability to repro
duce sequences of nonmeaningful figures from memory. 
The child is shown each sequence of figures for five 
seconds and then is asked to put corresponding chips 
of figures in the same order. Here again the child 
is allowed two trials on each sequence when the first 
attempt is unsuccessful. The sequences increase in 
length from two to eight figures (Kirk, et al, 1968). 
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The internal consistency coefficients for this subtest are 

as follows: (1) for 7 - 7 to 8 - 8 year olds .92, (2) for 

8 - 7 to 9 - 1 year olds .92 and, (3) for 9 - 7 to 10 - 1 

year olds .95. These coefficients are corrected for re

stricted intelligence range (Paraskevopoulos and Kirk, 

1969). 

Method of Administration 

The speechreading test was individually administered and the 

average testing time per child was eight minutes. The interval be

tween test and retest at both schools was three weeks. 

All the closure tests were administered individually by the 

investigator without the use of verbal communication. Demonstration 

items on the Visual Closure Subtest (ITPA), Visual Sequential Memory 

Subtest (ITPA), and item one on the Picture Completion Subtest (Hiskey-

Nebraska) were vised to acquaint the child with what was expected of him. 

Mazes at years three and four on the Porteus Maze were used for this 

purpose as were the demonstration items on all tests developed by the 

investigator. 

At both schools test presentation was as follows: (1) Pic

ture Completion Subtest (Hiskey-Nebraska), (2) Visual Sequential Memory 

Subtest (ITPA), (3) Visual Closure Subtest (ITPA), (4) Hidden Figures 

Test, (5) Hidden Objects Test, (6) Rhythm Patterns: A Test of Movement 

Closure, (7) Porteus Maze Test and, (8) Slide Test: A Test of 

Movement Closure. 

v. 



31 

The tests were administered in one session which lasted approxi

mately an hour and fifteen minutes. 



CHAPTER 3 

RESULTS 

Using a reliable speechreading test, eighteen good speech-

readers and 19 poor speechreaders were selected from the populations of 

seven, eight, and nine-year-old children from two State Schools for the 

Deaf. Tests of visual closure, movement closure, and short term visual 

memory were administered to the two groups to determine if significant 

differences on these tests existed between good and poor speechreaders. 

Comparison of Good and Poor Speechreaders 

The means and standard deviations for chronological age, the 

two speechreading tests, and the visual closure tests are presented in 

Table I, for the 18 good speechreaders and the 19 poor speechreaders. 

It will be noted from Table I that: 

1. The mean chronological ages of the good speechreaders (106.2 

months) and the poor speechreaders (102.5) differed by only 

four months. 

2. On both speechreading tests there is a marked difference between 

the mean scores of good and poor speechreaders. This is not 

surprising, as the good speechreaders constituted the upper 

third of the sample, the poor speechreaders constituted the 

lower third of the sample of the 83 deaf children tested. Test 
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TABLE I 

MEAN SCORES AND STANDARD DEVIATIONS FOR GOOD AND POOR SPEECHREADERS 
FOR CA, SPEECHREADING, AND VISUAL CLOSURE TESTS 

Good Speechreaders n=18 Poor Speechreaders n= 19 

Test X SD X SD 

CA in months 106.2 8.4 102.5 9.1 

Speechreading Test I 57.7 5.86 21.6 2.18 

Speechreading Test II 67.4 3.20 28.6 5.71 

Picture Completion 16.1 3.31 15.0 4.85 

Visual Closure ITPA 28.7 6.87 24.6 8.02 

Porteus Maze 7.4 4.00 3.5 2.66 

Hidden Objects 28.0 5.78 22.5 6.96 

Hidden Figures 16.0 3.32 11.2 6.71 

Rhythm Patterns 47.1 5.32 21.8 14.65 

Slide Test 11.1 2.94 10.1 3.22 

Visual Seq. Memory ITPA 21.0 3.49 18.1 3.39 

w 
w 
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scores were higher on the second administration than on the 

first due to practice effect which was assumed to be equal for 

both groups. 

3. The mean raw scores on all eight closure tests were higher for 

good speechreaders than for poor speechreaders. 

4. The standard deviations of scores for good and poor speech-

readers appear to show some similarity with the exception of 

Rhythm Patterns in which poor speechreaders have a standard 

deviation of 14.66 as compared to the standard deviation of 5.3 

for the good speechreaders. Among the poor speechreaders there 

were a number of children who barely scored, and several children 

whose test scores were high. 

Tests of Significance Between Good and 
Poor Speechreaders 

Comparisons of the performances on visual closure, movement 

closure, and short term visual memory of good and poor speechreaders were 

made by means of the Mann-Whitney U Test of Significance. This nonpara-

metric procedure was selected for two reasons: (1) the distribution was 

not normal since the subjects constituted the top third and the lower 

third of the speechreading test scores, and, (2) the variance lacked 

homogeniety. Thus, the data of this experiment did not meet the assump

tions of parametric statistical procedures. 

The Mann-Whitney U Tests of Significance for the two groups on 

the eight tests of visual closure, movement closure, and short term visual 

memory are presented in Table II. It should be noted from Table II that 
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TABLE II 

A COMPARISON OF GOOD AND POOR SPEECHREADERS 
ON TllE MANN-WHITNEY U TEST 

Test U Significance Level 

Picture Completion Subtest of the 
Hiskey-Nebraska Test of 
Learning Aptitude 157.5 N.S. 

Visual Closure Subtest of the 
Illinois Test of Psycho-
linguistic Abilities 

Porteus Maze Test 

114.5 

67.5 

.10 

.02 

Hidden Objects Test 

Hidden Figures Test 

95.0 

73.0 

.05 

.02 

Rhythm Patterns: A Test of 
Movement Closure 27.5 .002 

Slide Test: A Test of 
Movement Closure 140.5 N.S. 

Visual Sequential Memory 
Subtest of the Illinois 
Test of Psycholinguistic 
Abilities 90.0 .02 
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the differences in test performances between good and poor speechreaders 

were significant on the following tests: (1) the Visual Closure Subtest 

of the Illinois Test of Psycholinguistic Abilities, (2) the Porteus Maze 

Test, (3) the Hidden Objects Test, (4) the Hidden Figures Test, (5) 

Rhythm Patterns: A Test of Movement Closure, and, (6) the Visual Sequen

tial Memory Test of the Illinois Test of Psycholinguistic Abilities. 

There were no differences between the test scores-of good and 

poor speechreaders on (1) the Picture Completion Subtest of the 

Hiskey-Nebraska Test of Learning Aptitude, and, (2) the Slide Test: A 

Test of Movement Closure. 

Correlational Analysis 

Table III presents the intercorrelations among both speech 

reading tests (Speechreading Test I and Test II) and the following 

tests: the Picture Completion Subtest of the Hiskey-Nebraska Test of 

Learning Aptitude, the Visual Closure Subtest of the Illinois Test of 

Psycholinguistic Abilities, the Porteus Maze Test, the Hidden Objects 

Test, the Hidden Figures Test, Rhythm Patterns, the Slide Test: A 

Test of Movement Closure, and the Visual Sequential Memory Subtest of 

the Illinois Test of Psycholinguistic Abilities. 

In addition, Table III includes intercorrelations among the 

following tests: the Picture Completion Subtest of the Hiskey-Nebraska 

Test of Learning Aptitude, the Visual Closure Subtest of the Illinois 

Test of Psycholinguistic Abilities, the Porteus Maze Test, the Hidden 

Objects Test, the Hidden Figures Test, Rhythm Patterns: A Test of 

Movement Closure, the Slide Test: A Test of Movement Closure, and the 
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Visual Sequential Memory Subtest of the Illinois Test of Psycholin-

guistic Abilities. 

It will be noted that speechreading tests I and II correlated 

the highest (.71 and .78) with the Rhythm Patterns: A Test of Movement 

Closure. The following tests also correlated with the speechreading 

tests: (1) the Hidden Figures Test (.41 and .49), (2) Hidden Objects 

Test (.36 and .45), (3) the Porteus Maze Test (.40 and .42), and, (4) 

the Visual Sequential Memory Subtest of the Illinois Test of Psycho-

linguistic Abilities (.41 and .43). There was practically no correla

tion between the Picture Completion Subtest of the Hiskey-Nebraska Test 

of Learning Aptitude, the Slide Test: A Test of Movement Closure, and 

the speechreading tests. 

The highest intercorrelations among tests which also were 

significantly related to good speechreading were as follows: (1) between 

the Hidden Figures Test and the Hidden Objects Test .70, (2) between the 

Hidden Objects Test and the Visual Closure Subtest of the Illinois Test 

of Psycholinguistic Abilities .64, (3) between the Hidden Objects Test 

and the Rhythm Patterns: A Test of Movement Closure .60, (4) between 

the Hidden Figures Test and the Rhythm Patterns: A Test of Movement 

Closure .59, and, (5) between the Visual Sequential Memory Subtest of 

the Illinois Test of Psycholinguistic Abilities and the Rhythm Patterns: 

A Test of Movement Closure .40. 

The lowest correlations were between: (1) the Picture Completion 

Subtest of the Hiskey-Nebraska Test of Learning Aptitude and the Porteus 

Maze Test .26, (2) between the Picture Completion Subtest of the 
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Hiskey-Nebraska Test of Learning Aptitude and the Rhythm Patterns: A 

Test of Movement Closure .05, and, (3) between the Picture Completion 

Subtest of the'Hiskey-Nebraska Test of Learning Aptitude and the Visual 

Sequential Memory Subtest of the Illinois Test of Psycholinguistic 

Abilities .29. With the exception of the correlation between the 

Slide Test: A Test of Movement Closure and the Visual Closure Sub

test of the Illinois Test of Psycholinguistic Abilities of .51, the 

Slide Test: A Test of Movement Closure did not correlate with the other 

tests. 

It appears from an analysis of Table III that the Hidden Objects 

Test, the Hidden Figures Test, the Visual Closure Subtest of the Illi

nois Test of Psycholinguistic Abilities, and the Rhythm Patterns: A 

Test of Movement Closure have high correlations with each other as well 

as with the speechreading tests. 

Conclusions and Discussion of Results 

1.1 The hypothesis that there would be no significant difference in 

test scores between good and poor speechreaders on the Picture 

Completion Subtest of the Hiskey-Nebraska Test of Learning 

Aptitude was accepted. The U of 157.5 was not significant. 

Furthermore, there was no correlation between this test and 

the speechreading tests. It was concluded, therefore, that 

this test had no relationship to speechreading ability in 

young deaf children. Since the Picture Completion Test showed 

no relationship to speechreading an analysis of the charac

teristics of the test reveals that the task involved in the 



40 

test is to supply missing parts which requires analyzing the 

picture. This may be the opposite of visual closure which 

involves synthesis. For example, in the picture of a horse 

with its tail missing, the subject instantly recognizes the 

horse; he has a mental visual image of a complete horse. To 

find the missing part, he must examine the picture. 

The results of the analysis of the characteristics of the 

test and of the test results of good and poor speechreaders 

suggest that the Picture Completion Subtest of the 

Hiskey-Nebraska Test of Learning Aptitude may not be a measure 

of synthetic or visual closure ability, but rather a test of 

missing parts, which is analytic rather than synthetic. 

1.2 The hypothesis that there would be no significant difference in 

test scores between good speechreaders and poor speechreaders 

on the Visual Closure Subtest of the Illinois Test of Psycho-

linguistic Abilities was rejected. The U of 114.5 approached 

significance (.10). Although this test correlated with the 

Hidden Objects Test (.64) and the Hidden Figures Test (.66), it 

correlated marginally with the speechreading tests (test one 

.30, and test two .34). 

An analysis of the factors evaluated by this test indicates 

that it measures (1) visual closure, determining the whole from 

the parts, (2) an element of figure-ground perception in which 

the background must be blotted out to perceive the object, 
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and (3) a speed of perception element, since the test is timed. 

Therefore, it is not a pure test of visual closure. Its corre

lations with the speechreading tests were relatively low, 

although it does correlate with other tests as can be noted 

from Table III. 

The hypothesis that there would be no significant difference on 

test scores between good and poor speechreaders on the Porteus 

Maze Test was rejected. The U of 67.7 was significant at the 

.02 level. In addition, it correlated substantially with the 

speechreading tests (.40 with Test I, and .42 with Test II). 

This test exemplifies the third type of visual closure des

cribed by Thurstone (1940) which requires that after perceiving 

a visual presentation which at first glance is complete, the 

subject must discard the total configuration in order to per

ceive something else within the total configuration. In the 

Porteus Maze Test the subject first perceives the complete 

maze, then he must mentally analyze the parts to find the 

correct path. 

The relationship between this kind of visual closure and 

speechreading suggested here may be that the proficient speech-

reader first perceives the total word, sentence and/or para

graph. Next, he automatically investigates the parts (sylla

bles or key words) to gain comprehension. This relates to part 

of Simmons1 (1959) study in which she found that speechreading 

and the Key words Subtest of the Iowa Reading Test were signif

icantly related. 
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.4 The hypothesis that there would be no significant difference 

in test scores between good and poor speechreaders on the 

Hidden Objects Test was rejected. The U of 95.0 was signifi

cant at the .05 level. Furthermore, it correlated substan

tially with the speechreading tests (.36 with Test I and .45 

with Test II). The intercorrelations of this test and other 

tests related to speechreading were significant (with the 

Hidden Figures Test .70, with the Visual Closure Subtest of the 

Illinois Test of Psycholinguistic Abilities .64, and with the 

Rhythm Patterns: A Test of Movement Closure .60). This test 

also exemplifies the third type of visual closure described by 

Thurstone (1940) in which the whole configuration is perceived 

then discarded while the parts are analyzed. 

Again, a relationship is seen between this type of closure 

and speechreading. The objects imbedded in the visual field 

have meaning and similarity is seen between this and the visual 

perception of whole words within a sentence. 

.5 The hypothesis that there would be no significant difference in 

test scores between good and poor speechreaders on the Hidden 

Figures Test was rejected. The U of 73.0 was significant at 

the .02 level. This test correlated substantially with the 

speechreading tests (.44 with Test I and .49 with Test II). In 

addition, it correlated with other tests (Hidden Objects Test 

.70, Visual Closure Subtest of the Illinois Test of Psycholin

guistic Abilities .66, and the Rhythm Patterns: A Test of 
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Movement Closure .59) significantly related to speechreading. 

Again, this test measured the third type of closure (figure-

ground) described by Thurstone (1940). 

2.1 The hypothesis that there would be no significant difference 

in test scores between good and poor speechreaders on the 

Rhythm Patterns: A Test of Movement Closure was rejected. The 

U of 27.5 was significant at the .002 level. This test corre

lated highly with the speechreading tests (.71 with Test I and 

.78 with Test II). Also, it correlated with other tests 

(Hidden Objects Test .60, Hidden Figures Test .59, and the 

Visual Closure Test of the Illinois Test of Psycholinguistic 

Abilities .37) significantly related to speechreading. Because 

of such a significant relationship between this test and pro

ficient speechreading, an analysis of the test was made. The 

test consists of six patterns of pairs of gestures of increas

ing length. At first the complete pattern is executed by both 

the examiner and the subject. Each time it is repeated the 

examiner omits additive gestures, allowing the subject to 

finish the pattern. Thus, in a pattern of six pairs of ges

tures, the examiner and the subject begin by executing five 

pairs together, with the subject filling in the sixth, and 

finishing with the examiner and subject executing the first 

pair, with the subject filling in the remaining five pairs. 
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It would appear that the test measures movement closure, 

visual sequential memory, speed of perception, and rhythm 

perception, arid all these factors are related to speechreading 

ability. 

It was noted during the adminsitration of this test that 

the good speechreaders executed the patterns with rhythm, with 

one or two exceptions, the poor speechreaders did not. It 

would appear that this factor of rhythm perception is related 

to speechreading, in that speech has rhythm as well as movement. 

It should be pointed out that movement closure was not in

cluded in Thurstone's (1940) factorial analysis of perception, 

but speech does have movement, and for the purpose of this 

study movement closure was considered as a possible factor. 

2.2 The hypothesis that there would be no significant difference in 

test scores between good and poor speechreaders on the Slide 

Test: A Test of Movement Closure was accepted. The U of 

140.5 was not significant. The correlation between this test 

and the speechreading tests were low (.22 with Test I, and 

..15 with Test II). Furthermore, it showed little relationship 

to the other tests. The responses of the children on this 

test indicated that it was unreliable. Further analysis of 

the test led to the conclusion that it probably measured pro

blem solving ability as each sequence presented an incomplete 

situation and the subject was required to select the logical 

outcome. The examiner failed to note this fact in the pilot 

study. 
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As problem solving ability is a factor of intelligence, 

the results of the test are in agreement with studies (Pintner, 

1959; Reid, 1947; Simmons, 1959; Quigley and Frisina, 1961) 

that have found little relationship between intelligence and 

speechreading ability. 

3.1 The hypothesis that there would be no significant difference 

in test scores between good and poor speechreaders on the 

Visual Sequential Memory Subtest of the Illinois Test of 

Psycholinguistic Abilities was rejected. The U 90,0 was 

significant at .02. This test correlated substantially with 

the speechreading tests (.41 with Test I, and .43 with Test II). 

However, its relationship to other tests (Hidden Objects Test, 

Hidden Figures, and Rhythm Patterns: A Test of Movement Clo

sure) related to speechreading was marginal. The relationship 

of short term visual sequential memory becomes apparent from 

these results. The symbols used in the test are nonmeaningful 

and could be considered similar to speech sounds as seen on the 

lips, which in isolation are nonmeaningful. However, if they 

are not remembered in the correct sequence to form a word, they 

remain meaningless. 

These findings are in agreement with those of Costello 

(1957) and of Simmons (1959i both of whom found a relationship 

between short term visual memory and speechreading. It must 

be pointed out that short term visual memory was not included 

among the three types of visual closure that Thurstone (1940) 

described in his factorial study of perception. 



CHAPTER 4 

'SUMMARY 

Statement of the Problem 

The purpose of this study was to investigate the relationship 

between speechreading and visual closure, movement closure, and short 

term visual memory among young deaf children. 

Procedure 

Deaf children from two residential schools for the deaf were 

selected for this study. Eligible subjects met the following cri

teria: (1) chronological ages of seven, eight, or nine years, (2) in

curred hearing loss at the age of three or before, (3) sensory-neural 

loss of 75 decibels or more in the better ear averaged across the speech 

range and, (3) no visual defects that would impede academic learning. 

A speechreading test was given to 83 children meeting the study 

criteria. The speechreading test was administered first by the inves

tigator and after a three-week interval readministered by another 

qualified teacher of the deaf. A Pearson t_ of .90 was obtained between 

the scores of the two examiners at the Arizona State School for the Deaf 

and .88 at the California School for the Deaf. 

The good speechreaders were defined as those children who scored 

in the upper third of the sample on the speechreading test given by 

46 
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each examiner and the poor speechreaders as those who scored in the lower 

third by each examiner. Thus, 18 good and 19 poor speechreaders were 

selected. 

Eight tests of visual closure, movement closure, and short term 

memory were administered to both good and poor speechreaders. The 

visual closure tests included the Picture Completion Subtest of the 

Hiskey-Nebraska Test of Learning Aptitude, the Visual Closure Subtest 

of the Illinois Test of Psycholinguistic Abilities, the Porteus Maze 

Test, the Hidden Objects Test and the Hidden Figures Test. Movement 

closure tests administered were the Rhythm Patterns: A Test of Move

ment Closure and the Slide Test. The Visual Sequential Memory Subtest 

of the Illinois Test of Psycholinguistic Abilities assessed short term 

memory. 

A comparison of test performances between good and poor speech-

readers was made using the Mann-Whitney U Test of significance. Inter-

correlation among tests were computed using Pearson Product Moment 

Correlations. 

Results 

The results of this study indicated that in general good 

speechreaders are superior to poor speechreaders in visual closure, 

movement closure, and short term visual memory. 

Specifically, the results indicated: 

1. On four visual closure tests the good speechreaders were 

superior to the poor speechreaders. These tests included the 

Visual Closure Subtest of the Illinois Test of Psycholinguistic 
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Abilities (p > .10), the Porteus Maze Test (p > .02), the Hidden 

Objects Test (p > .05), and the Hidden Figures Test (p > .02). 

2. Good speechreaders were superior to poor speechreaders in Rhythm 

Patterns: A Test- of Movement Closure (p > .002). 

3. Good speechreaders were superior to poor speechreaders on the 

Visual Sequential Memory Subtest of the Illinois Test of 

Psycholinguistic Abilities (p > .02). 

4. There was no significant difference between the scores of good 

and poor speechreaders on an analytical test, the Picture 

Completion Subtest of the Hiskey-Nebraska Test of Learning 

Aptitude. 

5. There was no difference between good speechreaders and poor 

speechreaders on the Slide Test, a problem solving test involv

ing movement closure. 

Discussion of Results 

It is obvious from the above results that good speechreaders 

have the capacity for visual closure, movement closure, and short term 

visual memory, while poor speechreaders do not. Two of the eight tests 

did not show significant differences between the performance of good and 

poor speechreaders. The Picture Completion Subtest of the Hiskey-Nebraska 

Test of Learning Aptitude appears to be a test of missing parts and ana

lytical in nature, which may be the opposite of visual closure which 

requires synthesis. The Slide Test: A Test of Movement Closure which 

upon analysis showed that it is a problem solving test including an 

•element of movement closure, but probably more related to intellectual 

factors than to visual closure. 
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Most of the tests that showed significance all fall under type 

three visual closure as described by Thurstone (1940), which is pri

marily a figure-ground function. These tests include the selection of a 

figure and the blotting out of the background. 

Speechreading is the selection of the relevant elements (lip 

movement, facial expressions, gestures) that relate to communication; in 

other words, the selection of the relevant and the blotting out of the 

irrelevant which is analogous to a figure-ground operation. When speech-

reading is considered from this viewpoint it becomes a little more 

apparent why it is a figure-ground closure phenomenon. 

The role of short term visual memory in proficient speechreading 

becomes increasingly obvious. To obtain meaning from lip movement, they 

must be remembered in the correct sequence. Syllables are meaningless 

unless remembered in the right order which leads to a whole word or 

phrase. Also, key words must be recalled in the correct sequential 

pattern. 

Movement closure and its correlates, rhythm perception, speed 

of perception, as well as short term visual memory, appear to be highly 

related to proficient speechreading. This is understandable as speech 

is movement, has rhythm and is rapidly produced. 

From the analysis it would appear that children who have good 

figure-ground closure, short term visual memory, and movement closure, 

are proficient speechreaders. 

The reader should be cautioned that the results of this study 

can be interpreted only as a test of concurrent validity. It should not 
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be interpreted as evidence of the predictive validity of closure abili

ties. However, a hypothesis that these factors will predict speech-

reading ability can be made. 

Implications 

The results of this study imply the possibility of developing 

a test that would assess the potential of young deaf children to learn 

speechreading. Such a test would measure the closure factors that the 

study found were significantly related to good speechreading. It would 

include experimentation with different forms of figure-ground visual 

closure tests, movement closure tests, and visual sequential memory 

tests similar to those administered in this study. 

In view of the fact that there are different methods of teach

ing speechreading, the results of this study can provide a criterion 

upon which an analysis of speechreading methods can be made. This may 

be accomplished by analyzing speechreading instructional methods in 

terms of their emphasis on training visual closure, movement closure, 

and short term visual memory. 

The study results imply the possibility of devising a new 

method of teaching speechreading to young deaf children that would 

differ in some aspects from current methods. Such a method would in

clude heavy emphasis on the training of visual closure, movement clo

sure, and visual sequential memory. To circumvent the problems of 

language deficiency, nonmeaningful symbols, pictures, and objects could 

be used in programming activities. Many activities could be pro

grammed for use with a tachistiscope. 
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As movement closure and rhythm perception were found to be 

significantly related to speechreading ability, the revision of existing 

rhythm activities used with young deaf children is suggested. Possibly 

activities could be developed that would teach the rhythm of the basic 

structure of sentences used in verbal communication. 

Suggestions for Future Research 

On the basis of this study three sequential follow-up investi

gations are suggested. 

1. A battery of tests of visual closure, movement closure, and 

visual sequential memory should be constructed and administered 

to a large group of young deaf children between the ages of four 

and seven. The most reliable tests could be selected to assess 

these functions among young deaf children. 

2. If a battery of reliable tests of visual closure, movement clo

sure, and visual sequential memory were developed, studies 

could then be conducted to determine the predictive validity of 

the tests to the acquisition of speechreading ability among 

young deaf children. This would require the administration 

of the test battery to a large group of deaf children followed 

by reassessment of speechreading ability two or three years 

later. 

3. The study suggests the development of a new method of teaching 

speechreading for young deaf children. A new method would in

clude many activities directed at training visual closure, move

ment closure, and short term visual memory. In addition, 
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emphasis should be placed on developing rhythm perception as it 

related to language structure. To determine the merits of a 

new method, it would be necessary to conduct experiments in 

which a comparison was made between the progress of deaf chil

dren being taught by the new method, and several control groups 

taught by existing methods. 
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SPEECHREADING TEST 

TEST: The test is made up of five subtests and assesses three basic 
areas of speechreading: 

(1) nouns in isolation, 
(2) simple phrases, 
(3) action words. 

MATERIALS: Pictures, toys, or the actual objects may be used. For 
this study the form of each test item is given. 

ball (5: red, green, blue, pictures 
yellow, orange) 

girl picture 
wagon picture 
boat toy 
mother picture 
airplane toy 
bus toy 
father picture 
doll a doll 
boy , picture 
car (3: blue, green, red) toys 
baby picture 
cow toy 
sheep (5) toy 
cat picture 
dog toy 
horse (5) toy 
turkey (4) toy 
elephant toy 
duck toy 

ADMINISTRATION: In all tests the subject was required to remove his 
hearing aid. 

To facilitate administration a large, low table was used in order 
that all the materials may be within easy reach of the examiner. 
Materials may be grouped according to the test in which they are 
used. 



55 

SUBTEST 1 NOUNS 

Material: 

ball boat bus boy 
girl mother father car 
wagon airplane doll baby 

(1) Place the 12 items on the table. 
(2) Using the sign for look, E indicates to the S that he is to 

watch E's lips. 
(3) To familiarize S with E's lip movements, E picks up each of 

the 12 items, holds it below his chin and says the word, 
then puts the item in front of S. 

(4) E begins with item one. If S does not point to the correct 
item on the first trial, he is given a second trial. 

(5) If S fails both trials, E indicates the correct item and 
proceeds to the next test item. 

The table area in front of S is cleared. 

SUBTEST 2 NOUNS 

Material: 

cow cat horse elephant 
sheep dog turkey duck 

Administration is the same as for Subtest 1. 

The table area in front of S is cleared. 

SUBTEST 4 NOUNS AND COLOR PHRASES 

Materials: 

blue car orange ball 
red car yellow ball 
green car red ball 

green ball 

Administration is the same as for Subtest 1. 

The table area in front of S is cleared. 
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SUBTEST 5 ACTION WORDS 

Words 

stand up 
jump 
run 

walk 
fall 
sit down 

(1) E signs for S to watch E's lips, then E says stand up at the 
same time E stands up. Remaining standing, E says stand up 
again and indicates by gesture that S is to stand up also. 
E then proceeds through each action word demonstrating the 
action, calling S's attention to the word on the lips and 
having S act the verb also. 

(2) E presents the first item. S is given 2 trials on each item. 
If S fails on the second trial, E demonstrates the correct 
verb and proceeds to the next item. 

SCORING FOR ALL SUBTESTS: Correct responses on the first trials receive 
2 points and correct responses on the second trials receive one 
point. 



SUBTEST ONE 

Trial I 
1. ball 
2. girl 
3. wagon 
4. boat 
5. mother 
6. airplane 
7. bus 
8. father 
9. doll 
10. boy 
11. car 
12. baby 

SUBTEST THREE 

1. two cars 
2. one horse 
3. four sheep 
4. three turkeys 

Trial I 

5. one car 

SUBTEST FIVE 

1. jump 
2. sit down 
3. fall 
4. stand up 
5. walk 
6. run 

Trial II 

Trial II 

stand up, jump 

Trial I 

, run, walk, fall, 

Trial II 

SUBTEST TWO 

Trial I 
1. cow 
2. sheep 
3. cat 
4. dog 
5. horse 
6. turkey 
7. elephant 
8. duck 

SUBTEST FOUR 

Trial I 
1. blue car 
2. red ball 
3. yellow ball 
4. green car 
5. orange ball 

sit down 

Trial II 

Trial II 
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TEST: Two demonstration items (2 stimulus sheets and 2 test sheets). 
Four test items (4 stimulus sheets and 4 test sheets). 

TIME: Five minutes for each test sheet. 

ADMINISTRATION: The test is administered without verbal communication. 

Demonstration item one. 
E demonstrated the complete task. 

(1) E places the stimulus item sheet on the table in front of S 
and points to each stimulus item. 

(2) E places test sheet in front of S and beside the stimulus 
sheet. 

(3) E points to the first stimulus item, scans the test sheet, 
then circles the matching item on the test sheet with a red 
pencil. 

(4) E always turns the test sheet so that the item being sought 
is upside right. 

(5) Stimulus item sheets are always left in front of S. 
(6) E proceeds to find and circle each stimulus item on the test 

sheet. 

Demonstration item two. 

(1) S is given a red pencil. 
(2) E places the stop watch on the table so that S understands 

that there is a time factor involved. If necessary E can 
gesture when necessary that S is to work quickly. 

(3) E places the stimulus items sheet before S and points to each 
item. The test sheet is placed to the left of the stimulus 
sheet. E points to the first item and indicates by gestures 
that S is to find it on the test sheet. If S finds and 
circles the item, proceed to the next item until all are 
completed. 

If S finds the item, but does not circle it, E indicates by 
gesture that S is to circle it with the red pencil. 

If S does hot find the item, E points to it and gestures that 
S is to circle it. Proceed to the next item and complete 
the demonstration. 

Before administration of the test be sure S understands the 
task. 
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TEST: Each of the four test sheets is presented in the same manner. 

(1) E places the stimulus items sheet before S. 
(2) E points to each item. 
(3) E places the test sheet before S and to the right of the 

stimulus sheet (to the left for left-handed children). 
(4) E indicates S is to begin. 
(5) E starts the stop watch. 
(6) After five minutes, E indicates that S is to stop. 
(7) E points out any items that S was unable to find. 
(8) Proceed to the next stimulus items sheet and accompanying 

test sheet. 

SCORING: One point is given for each item that S finds and circles. 

NOTE: Because of difficulties encountered in reproducing the Hidden 
Pictures, the investigator placed a clear plastic sheet over 
the original picture and an erasable red pen was used. 
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C? 

HIDDEN OBJECTS TEST 

Demonstration item 
Stimulus sheet. 
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HIDDEN OBJECTS TEST 

Demonstration item one. 

''i 

•̂ sipppi MtrnJHnfmti 
u»v ..A"'i„m&s&M, ////,,. 

i,. 

lit1 
Simkus 

Copyright G 1968, HIGHLIGHTS FOR CHILDREN, INC., Columbus, Ohio. 



HIDDEN OBJECTS TEST 

Demonstration item two. 
Stimulus sheet. 

c 

a, 
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HIDDEN OBJECTS TEST Demonstration item two, test, sheet.etc:, 

PaulaTommvi Suuuid 

Copyright ©.1969,HIGHLIGHTS FOR CHILDREN, INC., Columbus, Ohio. 



HIDDEN OBJECTS TEST 
Test: stimulus sheet one. 

A 

LJ" 



HIDDEN OBJECTS TEST Test sheet one. 

IWtT/* rtlCHne*" 

Copyright ©1968, HIGHLIGHTS FOR CHILDREN INC., Columbus, Ohio. 
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HIDDEN OBJECTS TEST 

Test:: stimulus sheet two. 

Ml 
ZJ 
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HIDDEN OBJECTS TEST Test sheet two. 

Vum 
£»h Anemctn 

Copyright ©1968, HIGHLIGHTS FOR CHILDREN, INC., Columbus, Ohio. 



HIDDEN OBJECTS TEST 

Test: stimulus sheet three. 

0 M 



Test sheet three HIDDEN OBJECTS TEST 

Us?! 
•• • ***-Vw»#V 

FSSSBtf 

."MSJ 

Copyright ©1968, HIGHLIGHTS FOR CHILDREN, INC., Columbus,Ohio. 



HIDDEN OBJECTS TEST . 

Test: stimulus sheet four. 

**0 

0 
Wi. 
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HIDDEN OBJECTS ITES1? Test sheet four. 

<f/C'tfMOtfD 

Copyright01968, HIGHLIGHTS FOR CHILDREN , INC., Columbus, Ohio. 
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HIDDEN FIGURES TEST 

TEST: Six demonstration items and twenty test items. 

MATERIAL: Demonstration sheet and test sheets. Two red pencils. 

TIME: 10 minutes. 

ADMINISTRATION: The test is administered without verbal communication. 

Demonstration items: 

(1) E traces the first stimulus item with a red pencil. E finds 
the stimulus item within the complete figure. With writing 
hand E marks the stimulus figure within the complete figure 
with a red pencil, at the same time tracing over the stimulus 
figure with a finger of the other hand. 

(2) E gives S a red pencil. 
E traces the stimulus figure and indicates by gesture that 
S is to do the same. 
E gestures that S is to find the stimulus figure within the 
complete figure. 
E starts stop watch to call S's attention to the fact that 
time is a factor; if necessary E may gesture that S is to 
work quickly. 
When S is not sure what is expected of him E will guide S's 
hand over the stimulus figure then mark it within the com
plete figure. At the same time E will guide S's other 
hand over the stimulus figure. Proceed to the next demonstra
tion item. 

Do not proceed to the test items until S understands the task. 
This may require repeating the demonstration items. 

TEST: S is given the first test sheet and E gestures that he is to be
gin. E starts the stop watch. As each sheet is completed, S is 
given the next. 

SCORING: One point is given for each figure that is traced correctly. 



HIDDEN FIGURES TEST 

Demonstration Items. 

V 7 X F  
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HIDDEN FIGURES TEST 

Test Items. 

71 



HIDDEN FIGURES TEST 
Test items. 



78 

HIDDEN FIGURES TEST 
Test items. 

i_r1 liz! ^ § 
) \ m  o  ̂

~f7T 

/ ~7 
• r 
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RHYTHM PATTERNS: A TEST OF MOVEMENT CLOSURE 

TEST: One demonstration pattern. 
Six patterns composed of pairs of gestures. 

ADMINISTRATION: 

Demonstration pattern: clap 2 
snap fingers 2 
clap 2 

(1) E executes the complete pattern. 
(2) E indicates that S is to do the pattern with E. 

When pattern is complete, put hands in lap indicating 
completion. 

(3) E indicates that the pattern is to be repeated by both E and 
S. 

(4) E does not execute the last pair of gestures (clap 2) in the 
pattern, S does. 

(5) E indicates that S and E will repeat the pattern. This time 
E does not execute the last two pairs of gestures (snap 
fingers 2, clap 2), S does. 

(6) E smiles approvingly and begins the test patterns. 

If S fails to complete the pattern, the following procedure is 
used: 

(1) If S does not complete the pattern E does. 
(2) E indicates that both S and E will repeat the pattern. When 

completed put hands in lap. 
(3) E indicates that both S and E will repeat the pattern. Again, 

E does not execute the last pair of gestures, S does. 
(4) If S does not complete the pattern, E takes S's hands and 

completes the pattern. 
(5) E indicates that S and E will repeat the pattern and again 

the whole pattern is repeated. 
(6) E indicates that S and E will repeat the pattern; E does not 

execute the last pair of gestures (clap 2), S does. 
(7) E indicates that S and E will repeat the pattern, E does not 

execute the last two pairs of gestures (snap fingers 2, 
clap 2), S does. 

(8) If S fails to complete the pattern the above procedure (4 -
7) is repeated. 

Most deaf children grasp the task required by going through the 
demonstration pattern. In some instances when a child does not, 
E should administer whatever variations of the demonstration 
pattern necessary to teach the task. 
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Do not begin administration of test patterns until S has completed 
the demonstration pattern successfully. 

TEST; The following directions for administration are applied to each 
pattern. S is given two trials on each pair of gestures. 

First trial. 

(1) E executes the complete pattern. 
(2) E indicates that S and E will repeat the pattern, and the 

whole pattern is repeated. 
(3) E indicates that S and E will repeat the pattern only E does 

not execute the last pair of gestures, S does. 
•(4) E indicates that S and E will repeat the pattern only E does 

not execute the last two pairs of gestures. 
(5) Continue in this manner until only the first pair of ges

tures in the pattern is executed by S and E, with S complet
ing the entire pattern. 

Second trial. 

(1) If S does not complete the pattern E does. 
(2) E indicates that S and E will repeat the pattern and the 

pattern is repeated. 
(3) E indicates that S and E will repeat the pattern only E does 

not execute the last pair of gestures, S does. 
(4) If S fails to complete the pattern, E does. 
(5) E indicates that S and E will repeat the pattern and again 

the entire pattern is repeated. 
(6) E proceeds with the rest of the pattern as directed in the 

first trial directions. 

SCORES: Two points are given for every correct first trial. One point 
is given for every second trial. 
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RHYTHM PATTERNS: A TEST OF MOVEMENT CLOSURE 

Demonstration pattern: clap 2 
snap fingers 2 
clap 2 

TEST PATTERNS 

Pattern 1 Trial 1 Trial 2 

clap 2 
slap knee 2 
clap 2 

Pattern 2 

clap 2 
slap knee 2 
clap 2 
cross hands, slap knee 2 

Pattern 3 

clap 2 
slap table 2 
clap 2 
cross hands, slap knee 

Pattern 4 

clap 2 
slap knee 2 
clap 2 
side of head 2 
clap 2 
slap table 2 

Pattern 5 

clap 2 
slap knee 2 
clap 2 
slap table 2 
clap 2 
cross hands, slap knee 2 



Pattern 6 Trial 1 
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Trial 2 

clap 2 
slap knee 2 
clap 2 
snap fingers 2 
clap 2 
slap table 2 
clap 2 
side of head 2 
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SLIDE TEST: A TEST OF MOVEMENT CLOSURE 

TEST: Two demonstration sequences each made up of three slides and two 
answer sheets which contain four outcome sketches. 

(1) Fire sequence. 
(2) Kite sequence. 

Ten test sequences each made up of a varying number of slides and 
ten answer sheets each containing four outcome sketches. 

(1 
(2 
(3 
(4 
(5 
(6 
(7 
(8 
(9 
(10 

Farm sequence, four slides. 
Fishing sequence, four slides. 
Hidden money sequence, four slides. 
Bear sequence, four slides. 
Camping sequence, three slides. 
Skunk sequence, three slides. 
Tree house sequence, three slides. 
Western sequence, three slides. 
Astronaut sequence, three slides. 
Stray sequence, two slides. 

ADMINISTRATION: 

Demonstration sequences. Slides are presented at the rate of one 
every two seconds. Present the first three slides on the fire 
sequence, turn off the projector light, and place the multiple 
choice answer sketch sheet before S. By facial expression and 
gesture E conveys the question, "What happened?" If S points 
to the correct sketch that would complete the sequence, E 
smiles approvingly and proceeds to the next demonstration sequence. 
If S does not point to the correct sketch E does, turns on the 
projector light, points to the little fire on the screen then to 
the larger fire in the sketch on the answer sheet. Proceed to the 
next demonstration sequence. Most children will grasp the task 
with one presentation of the demonstration sequences. However, 
if S does not, go over the two demonstration items again. 

TEST SEQUENCES: Slides are shown at the rate of one every two seconds 
each. S has two trials on each sequence. At the end of each 
sequence E turns off the projector light and places the multiple 
choice answer sketch sheet before S. If S points to the correct 
sketch proceed to the next sequence. If S does not E shows the 
sequence again. If S still does not point to the correct sketch, 
E does and proceeds to the next sequence. 

SCORING: Two points are given for every correct answer on the first 
trial. One point is given for every correct answer on the second 
trial. 



SLIDE TEST 
Demonstration sequence one, 
Ftte sequence. 
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Demonitration (equence 
Fire sequence. 



SLIDE TEST 
Demonstration sequence one; 
Fire sequence. 

00 
00 



SLIDE TEST 
Demonstration lequenp^T 
Anewer sheet. / , 
Fire lequence^ £ / 

j.it  ̂
/<v"\ 



SWOE TEST 
Denon*tration 
te "qua nee. 



SLIDE TEST 
Demonstration lequence two. 

Kite lequenc*. 



SLIDE TEST 
Demonstration sequence tvo* 
Kite sequence* 

vo to 



SLIDE TEST 
Demonstration sequence-two. 
Answer sheep. 
Kite sequence. 

—g---

<£h? 

VO 
u> 



SLIDE TEST 
Test sequence one. 
Farm sequence. 



SLIDE TEST 
Test sequence one. 
Farn sequence. 



SLIDEIBST _ 

Teafsequence one. 
Sam sequence. 



9- 4 
X 

^ —<0. 
jZOS. 

SLIDB TEST 

Farn /e'ueace one. 00 «equence> 



i SLIDE TEST 
Test sequence one 
Answer sheet. 
Farm sequence 

v 

.-r—x__̂  





SLIDE TEST 
Test sequence two. 
:Fi*hlng sequence. 



"•"SS&sr-



SLIDE TEST 
Teat aequence Cvo. 
Flihlng aequence. 



r >c ^7 
TEST 
equence two 
(heet. 

Fishing sequence. 

wf 



SLIDE TEST 
Test sequence three 
Hidden money sequence 



SLIDE TEST . I 
Teat (equence threC 1 
Hidden noney segj^ine' 



SLIDE TEST / | 
Test sequence threa. 
Hidden money sequeice 

O 



SLIDE TEST 
Test sequence three. 
Hidden money sequence. 



Ym\ t\\ 

SLIDE TEST 
Test sequence three, 

•hcet. 
«y sequence 

^7 



SLIDE TEST 
Test sequence four. 
Bear sequence. 

fi© 



\ 
SLIDE TEST 
Test lequence four. 
Bear lequence. 

t o  



SLIDE 1EST 
Teac aequence four 
Bear aequence 'IP V 



SLIDE TEST 
Telt-Bequence-
Aqsuer sheet. 
Bew>. aequence. 



SLIDE TEST 
Teat (equence five. 
Camping•acquence. 



SLIDE TEST 
Te«t sequence five, 
Camping sequence• 



A SLIL2 TEST 
Test sequence five. 
Caaplng sequence. 



£1 
n 

& 
Ans&r sheet 
Canning sequence, 

seq§|nce five. 



0 SLIDE TEST 
Teic lequence alx. 
Skunk aequence. 



SLIDE TEST 
Test sequence six. 
Skunk sequence. 



A 
SLIDE TEST 
Teat aequence alx. 
Skunk aequence. 



j> 

i 
1? 



SLIDE TEST 
Test sequence seven 
Tree house sequence 



SLIDE TEST 
Teit sequence seven, 
Tree house sequence, 



SLIDE TEST 
Test lequence (even. 
Tree house sequence. 





SLIDE 
Teft 
H«»ter i 

SSI 
• -quence eight, 

sequence. 

i 

lD K 

U  /• 

pu 
DO 

to 
Ul 





SLIDE TEST | 
Test sequent 
Western seqi 

ro 



SLIDE TEST 
Test sequence eight. 
Answer sheet. 
Western Sequence. 



SLIDE TEST 
Test (equenee nine. 
Aetronout (equenee. 

' " J ' 
^ ) 





'SLIDE TESL 
Test aiqueVce nine 
Aatronaut Aquence 



SLIDE VEST 
Test tanuence nine 
Antwer aheet. -
Astronaut ̂efluence 

a  

rn 



SLIDE TEST 
Teit lequence ten. 
Stray lequence. 



SJIDE TEST 
ifclt sequenced 
'scary sentience. 



Test sequence ten, 
Answer sheet. 
Stray sequence. 
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