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CHAPTER I 

INTRODUCTION 

The problem of objectively defining and describing 

stuttering behavior has been a perplexing one in the 

field of speech pathology for many years. This problem 

still exists for several reasons, a major one being that 

stuttering does not lend itself to classification readily. 

Stutterers have seemed to each be quite individual as to 

onset, suggested causation, and style of the exhibited 

stuttering behavior. 

However, some generalizations through experimentation 

have been constructed concerning stuttering. Two of these 

generalizations have been selected as the bases around 

which this experiment was designed: the presence of anxiety 

as related to the stuttering moment and the adaptation 

phenomenon. 

Review of Related Literature 

The literature concerning both anxiety and adaptation 

behavior in stuttering was found to be quite extensive. 

Due to the limits of this paper, only those theories and 

studies which were related to this experiment will be 

discussed. 



Anxiety 

This discussion of anxiety will include a definition 

of anxiety, and discussions of the relationship between 

anxiety and the stuttering moment, aspects of anxiety 

measurements, and a report of the studies relating anxiety 

as inferred from vasoconstriction and stuttering. 

Definition of Anxiety 

In describing anxiety, it was necessary to distinguish 

the specific anxiety with which this experimenter was con

cerned from other known types, 

A well known type of anxiety could be termed "general 

anxiety" which is a constant mental state that an individual 

experiences. It is not aroused by specific stimuli, but '^ 

becomes a part of an individual's personality. English and 

English (1958) described this anxiety as 

an unpleasant emotional state in which a present and 
continuing strong desire or drive seems likely to 
miss its goal; a fusion of fear with the anticipation 
of future evil; marked and continuous fear of low 
intensity; a feeling of threat, especially of a fear
some threat, without the person's being able to say 
what he thinks threatens. 

In contrast, Wischner (1952) described two types of 

anxiety related to stuttering which are aroused by specific 

stimuli. The first is situational anxiety which arises from 

a fear of speaking in specific situations. The stimuli 

which produces this behavior are composed of nonverbal 

cues such as the sex, age, personality of the listener or 



such physical characteristics such as the place of the 

speaking situation or the presence of a microphone 

(Wischner, 1952). 

The second kind of anxiety experienced in stuttering 

behavior was referred to by Wischner (1952) as specific 

word anxiety. The type is aroused by verbal stimuli which 

include word meanings, specific sounds, and grammatical 

function of particular words (Wischner, 1952). It was 

specific word anxiety which this experimenter desired to 

produce and attempted to measure. 

Anxiety and the Stuttering Moment 

That anxiety is related to stuttering has been accepted 

by many authorities in stuttering. However, it remains 

uncertain where the anxiety lies. Most authors who have 

discussed anxiety in relation to stuttering viewed it as 

an antecedent to the stuttering moment. 

Wischner (1952) hypothesized that 

a feared word arouses a state of expectancy (anxiety) 
and that completion of the stuttered act is accompanied 
by reduction of the anxiety-tension evoked by the 
stimulus word. 

In testing this hypothesis, Wischner conducted an experiment 

in which thirty-three subjects were required to draw 

representations of before, during, and after stages of the 

stuttering moment. The results confirmed the hypothesis. 

Sheehan (1958) also maintained that it is the stuttering 



moment which releases the anxiety built up by the antici

pation of stuttering. 

O. H. Mowrer (1945), in regard to learning theory, 

concluded that "if the rewarding consequence comes first and 

the punishing one later, the difference will be in favor of 

the reinforcement." In the above theories of anxiety and 

stuttering, the iimnediate consequence was that of anxiety 

reduction, a rewarding consequence which precedes the later 

punishing accumulation of tension. This combination of 

theories provided one possible answer to the question of 

the maintenance of stuttering behavior which appeared to be 

such a self punishing behavior. 

The presence of anxiety, when it arose and when it 

was relieved, was then an important factor in determining 

the nature of the stuttering response. 

Measurement of Anxiety 

The state of anxiety represents a theoretical defini

tion which must be operationally defined by the behavior 

of the individual in such a state. The presence of anxiety 

is inferred from the behavioral symptoms. 

Anxiety can be measured by psychological measures or 

by physiological measures. The number of available psycho

logical tests such as Taylor's Manifest Anxiety Scale, 

Fear Survey Schedule, and Affect Adjective Check List far 

outnumbers the amount of physiological measures (Levitt, 



1957). However, physiological measures of the autonomic 

nervous system such as heart rate, blood pressure and/or 

distribution, respiration rate and electrical skin resistence 

cannot be controlled voluntarily and thus, they provide a 

validity which psychological measures often do not possess 

(Levitt, 1967). 

The human body reacts to emotional stimuli in various 

ways, the one most significant to this thesis being vaso

constriction. Levitt (1967) noted that experimentation 

supported the "predominance of the sympathetic reaction" 

to anxiety which includes the constriction of the blood 

vessels. 

Brian Ackner (1956) reported that vasoconstriction 

occurred as a response to new stimuli, the more intense 

reaction occurring when the stimulus was emotionally 

significant to the individual. 

Anxiety can thus be inferred from the extent of vaso

constriction . 

Vasoconstriction, Anxiety, and Stuttering 

The two experiments discussed in the following para

graphs were recently conducted relating anxiety, as measured 

by vasoconstriction, and stuttering. 

1) Kurshev (1969) conducted an experiment involving 

twenty adult stutterers and ten adult nonstutterers. 

Vascular reactions at the moment of expectancy of 



pronouncing words was recorded. The experimenter concluded 

that "vasoconstriction was noted in expectation appearing 

much more frequently in stutterers" (Kurshev, 1969). 

2) Pierce (1970) inverjtigated the presence of anxiety 

during expectancy of pronouncing words. Anxiety was 

inferred from vasoconstriction as measured by a plethysmo

graphic reading. She concluded that "anxiety reactions are 

present during stuttering behavior, particularly in expect

ancy to stutter" (Pierce, 1970). 

The experiment described in this thesis was intended 

as a sequel to the experiment conducted by Sharalee Pierce. 

It utilized almost exactly the same equipment and procedure. 

The experiment was altered, hov/ever, in specific ways to 

accommodate the purposes of the present experimenter. 

Adaptation Phenomenon 

Adaptation was well defined by Wischner (1952) as 

the "progressive decrease in frequency of stuttering with 

repeated readings of the same material under constant 

stimulating conditions." 

The following discussion will include the research 

findings involving adaptation in stuttering and the 

theories which attempted to explain such behavior. 

Research Findings 

Johnson and Knott (1937) were the first researchers 

to report a reduction in stuttering accompanying successive 



oral readings of the same material. Johnson and Inness 

(1939) then reported that only five readings were "necessary 

to get a significant adaptation effect." Research indicated 

also that most of the reduction in stuttering that will 

occur will take place by the fifth reading (Bloodstein, 

1969). 

Until 1955, most of the research concerning the adapta

tion phenomenon was conducted using contextual material. 

Golub (1955) then found a comparable amount of adaptation 

occurring when word lists were used. 

Theories of Adaptation 

Various theories have been constructed to explain the 

presence of adaptation in stuttering. Wischner (1952) 

viewed adaptation as a temporary unlearning of stuttering 

behavior. The adaptation occurred not only in overt 

stuttering but also in expectancy to stutter. 

Eugene Brutten and Donald Shoemaker based their theory 

of adaptation on Hull's reactive inhibition, "a response 

generated barrier to behavioral repetition" (Brutten and 

Shoemaker, 1967). This theory did not rely upon a reduction 

in anxiety or reinforcement for the effect of reduced 

amounts of stuttering. Hull's theory as explained by 

Brutten and Shoemaker (1967) considered a reduction in 

response strength as a result of repeated performance. 
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Inhibition was not a permanently learned behavior; it there

fore had only a transitory effect. 

Jon Eisenson indicated that the successive reading 

of the same material reduced the propositionality of the 

content and also the amount of stuttering. Reducing the 

propositionality produces "an articulatory and vocal set 

that approaches the automatic in preparation for a special 

situation" (Eisenson, 1958). 

Johnson, Darley, and Spriestersbach (1963) explained 

the phenomenon as follows: 

If the speaker adapts, stuttering fewer and fewer 
words from reading to reading, one interpretation is 
that the stuttering is less anxiety producing than 
the speaker's anticipation of it. 

If, then, the speaker failed to stutter as severely as he 

anticipated, he then exhibited less anxiety about future 

stuttering and thus continued to stutter less and less with 

successive readings. Johnson, Darley, and Spriesterbach 

then, theorized that the level of anxiety was related to 

the severity of stuttering. 

Purpose and Scope of Thesis 

The literature cited in the previous sections of this 

paper stated a theoretical relationship between anxiety and 

stuttering. One could argue that it is the stuttering 

which causes the anxiety rather than the anxiety which 

causes the stuttering. Goldiamond (1968) suggested that 



"where anxiety and stuttering are defined independently, 

it is not clear which is causal. Among the consequences 

that stuttering may produce are stimuli eliciting emotional, 

reactions." The argument could be resolved if it could be 

shown that anxiety is present independent of stuttering. 

Pierce (1970) demonstrated this in finding anxiety present 

in both stuttered and nonstuttered words spoken by stutter

ers. Maximum anxiety occurred preceding the stuttered 

words. Extending this, if anxiety is the antecedent of 

stuttering rather than the result, then objective evidence 

of anxiety reduction should be observable during the 

adaptation phenomenon. Considering these points, it was 

the purpose of this thesis to explore the possibility that 

anxiety will show concomitant decrease with reduction in 

stuttering. The objective evidence was vasoconstriction 

which inferred anxiety. 

Hypotheses 

The null hypotheses tested were: 

1. There will be no significant difference in anxiety 

on five successive readings of the same words on which a 

stutterer has stuttered on the first reading. 

2. There will be no significant difference in anxiety 

during time periods which approach the word to be read and 

which follow its reading. 



CHAPTER II 

METHODS AND PROCEDURE 

This chapter will describe the subjects, equipment, 

experimental environment, testing procedure and design of 

data analysis utilized in conducting the experiment. 

Sublects 

A total of ten adult, clinically diagnosed stutterers 

were tested in this experiment. However, only seven of 

this number met the criterion set by the experimenter. The 

criterion set was that each subject should stutter on the 

first presentation of at least three different words. The 

other three subjects stuttered on two or less words and 

the data collected from testing these subjects was not 

considered in the statistical analysis. 

The group of seven subjects which met the experi

menter's criterion consisted of six males and one female 

with an age range of twenty years, four months to twenty-

seven years, ten months. The mean age for the group was 

twenty-three years, zero months. Six subjects were college 

students and one subject was employed as an electrician. 

Equipment 

Polygraph 

Blood volume was recorded by a reflectance Photoelectric 

10 
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Transducer, Model RPTl, through a Grass Model 5D Polygraph 

with one channel. The operating principle of the transducer 

was described by the Instruction Manual. 

The photoelectric transducer operates on the principle 
that light is absorbed in tissue in relation to the 
amount of blood contained in its vascular bed. The 
reflecting optical system of the device directs a 
ring of light into the tissue which is dispersed, a 
portion of it being reflected out again. The return
ing incident light, upon striking a photocell, changes 
the electrical resistance of the photosensitive surface 
in proportion to the incident light intensity. Any 
variation in blood content of the tissue is therefore 
exhibited in a change in photocell resistance, conse
quently producing a change in the voltage drop across 
the photocell. These voltage changes are then ampli
fied sufficiently to drive the oscillograph pen to 
obtain a continuous recording of pulsatile blood flow 
in the tissue under observation. (Models PTTl, PTTN 
and RPT, Photoelectric Transducers; Instruction 
Manual) 

Six-inch polygraph chart paper (Type C25-6"-lx5-G) 

was used in the polygraph at a chart speed of 2.5 mm. per 

second. 

Words 

Fifty words originally used by Pierce (1970) in the 

experiment mentioned in Chapter I of this thesis, were each 

printed in black ink on white, five-inch by seven-inch index 

cards. A list of the words used in these experiments can 

be found in Appendix A. 

Additional Equipment 

A three-eighths-inch red signal light located on an 

eight and one-half by five and one-half by two and one-half 
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inch grey cardboard box was positioned in front of the 

subject and was manually operated by the experimenter from 

a switch located at the rear of the box. 

A small wire stand was used to hold the cards during 

the experiment. 

A twelve-inch square of black oil cloth was used to 

cover the hand to which the photoelectric transducer was 

attached, thereby keeping interference from ambient light 

in the laboratory to a minimum. 

The photoelectric transducer was attached to the finger 

with clear, air-vent tape. 

A Hanhart stopwatch was used for timing the expectancy 

and homeostatic periods. 

Experimental Environment 

An experimental laboratory located in the Psychology 

Building on Texas Tech University Campus was used for the 

experiment. An automatic heating and cooling system pro

vided a constant temperature. The experimenter and the 

subject were the only persons present during the experiment. 

Procedure 

Subjects were scheduled for one-and-one-half hour 

sessions. None were informed of the nature of the experi

ment except that they would be required to sit still for 

that length of time. 
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Thirty minutes prior to each testing session, the 

polygraph was turned on in order to sufficiently warm-up 

before use. 

Upon entering the laboratory, the subject was seated 

in a chair behind a small wooden table. The experimenter 

sat in a chair across the table from the subject. The 

subject was instructed to select from the fifty word 

cards the words on which he would most likely expect to 

exhibit stuttering behavior. 

After the subject had made the selection, the photo

electric transducer was then taped to the palmar side of 

the second finger of the left hand, and the hand was then 

covered with the black cloth. The subject was then requested 

to assume a comfortable position with his hands resting on 

the table and instructed not to move during the test. The 

following instructions were then administered: 

During the first part of the test, you will sit 
quietly. After fifteen minutes, you will see this 
red light turn on and a word card presented on this 
stand at the same time. Observe the word. When the 
light is turned off, you are to say the word imme
diately. A short rest period will follow, and the 
procedure will be the same for following words. Some 
v/ords may be presented more than once. Do not move 
or speak except as instructed during the test. Do 
not make efforts to stutter or not to stutter. 

The recording pen wa.s then turned on for the fifteen 

minute habituation period. The words were stacked so that 

the cards chosen by the subject were presented first. A 

tape recorder was turned on just prior to the presentation 
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of the first word. At the end of the fifteen minute period, 

the first word was presented, the red light turned on, and 

the stopwatch started. Thirty seconds from that point, the 

light was turned off, and the word was spoken by the sub

ject. The word card was then removed and a thirty-second 

recovery period was timed. The procedure continued with 

the next presentation. 

If the subject stuttered on the first presentation of 

any given word, that word was presented four additional 

times in succession following the first presentation. If 

the subject did not stutter on the word presented, the next 

word card in the stack was presented. 

When the subject completed five presentations of five 

different words, the test was completed. Stuttering moments 

were later verified by a speech clinician other than the 

experimenter by listening to the recorded testing session. 

Analysis of Data 

The operational measure from which anxiety was inferred 

was the amplitude of the excursion of the oscillating 

recording pen in millimeters. Data were analyzed by a 

treatment by treatment by subjects design as described by 

Lindquist as follows: 

Sometimes the various treatment-combinations in a 
two-factor experiment are such that all may be 
acSministered in succession to each subject, without 
introducing any serious order or sequence effects. 
In this case, a very efficient experiment can be 
performed, using a random sample of subjects for the 
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population concerning which the inferences are to be 
drawn. The criterion measures can be entered in a 
three-way table, in which we will let A and B repre
sent the treatment classifications, S the subject 
classification, and s the number of subjects. 
(Lindquist, 1953) 

The predetermined level of significance to be accepted 

for this study was .05. 



CHAPTER III 

RESULTS AND DISCUSSION 

The results of the statistical analysis of the data 

accompanied by appropriate tables will be found in this 

chapter. A discussion section will follow which will 

discuss various problems suggested by the results. 

Preparation of Raw Data 

The raw data weî e prepared by measuring in millimeters 

the amplitude of the excursion of each ascending peak 

recorded on the polygraph chart paper. Only the five 

presentations of each initially stuttered word were used 

as data. 

Each presentation of each word was divided into three 

periods: (1) Expectancy (thirty seconds before word 

production), (2) Word Production (four seconds), and 

(3) Recovery (thirty seconds after word production). These 

divisions can be seen in Appendix B. The expectancy and 

recovery periods were then subdivided into three equal time 

periods each. Means for measured scores were determined 

for each of the resultant seven time periods considered 

for each presentation. 

Analysis of Variance 

An analysis of variance was made of the raw data 

16 
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obtained, as presented in Table 1. The following is a 

discussion of the results of that analysis. 

TABLE 1 

ANALYSIS OF VARIANCE OF THE 
PLETHYSMOGRAPHIC DATA 

Source 

Among Subjects 

Within Subjects 
Among A 
Among B 
Interaction AxB 
Error 

Total 

SS 

2,929.56 

493.41 
26.99 

152.46 
19.80 
294.16 

3,422.97 

4 
6 
24 
204 

df 

6 

238 

244 

M/S 

488.26 

6.25 
25.41 

.83 
1.44 

F 

4.69* 
17.65* 

.58 

•exceeds .05 level of significance 

Among Subjects 

Regarding the among subject variance, the experimenter 

recognized that subject differences would be an inherent 

part of this design. Subtracting the among-subject variance 

from the total variance to give the within-subject variance 

was an advantage of this design. 

Within Subjects 

The remainder after having subtracted the among-subject 

variance from the total variance is the variance resulting 

from the experimentation employed, i.e. the variance among 

A treatment (number of word repetition) and the B treatment 
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(time period) and the interaction of these two. The 

following then represents a discussion of these factors. 

Among Word Repetitions (A treatment) 

In order to determine the specific occurrence of 

significance among the means of the word repetitions, a 

study of critical difference of means was made using the 

following formula: 

CD = M^ - M3 

The results of this study are presented in Table 2. 

As was indicated, the mean of the first word production 

(A^) was significantly different from each of the following 

productions (A , A^, A^, and A ). However, no other pairs 

of means indicated significance. 

TABLE 2 

CRITICAL DIFFERENCE BETWEEN INDIVIDUAL PAIRS 
OF MEANS FOR TREATMENT A 

Treatments A 

.63* . 9 8 * 

. 3 5 

. 8 2 * 

. 1 9 

. 1 6 

. 6 7 * 

. 0 4 

. 3 1 

. 1 5 

CD = .48 
* = Exceeds CD 
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This finding indicated that when total anxiety level 

was examined for each of five repetitions of the same word, 

the level of anxiety was reduced significantly following 

the first reading. At no other point during successive 

readings of the same word was anxiety significantly further 

reduced* 

Among Time Periods (B treatment) 

The analysis of variance as depicted in Table 1 

illustrated a significant difference among time periods. 

Table 3 indicated where this significance lay for individual 

pairs of treatments. A study of critical difference between 

individual pairs of means was made for Treatment B using the 

same formula as was used for Treatment A. 

TABLE 3 

CRITICAL DIFFERENCE BETWEEN INDIVIDUAL PAIRS 
OF MEANS FOR TREATMENT B 

Treatments 

« i 

^2 

« 3 

«4 

^ 5 

^ 6 

CD = . 5 7 
* = Exceeds 

^2 

. 5 0 

CD 

^ 3 

. 6 0 * 

. 1 0 

^4 

. 5 0 

. 0 0 

. 1 0 

^ 5 

1 . 1 0 * 

1 . 6 0 * 

1 . 7 0 * 

1 . 6 0 * 

^ 6 

1 . 2 0 * 

. 7 0 * 

. 6 0 * 

. 7 0 * 

2 . 3 0 * 

^ 

1 . 5 0 * 

1 . 0 0 * 

. 9 0 * 

1 . 0 0 * 

2 . 6 0 * 

. 3 0 
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It was found that time period five was significantly 

different from every other time period. Time period six 

was found to be significantly different from time periods 

one, two, three, four, five, and seven. Time period seven 

was found to be significantly different from time periods 

one, two, three, four, and five. Time period three was 

found to be significantly different from time period one. 

These results indicated a decrease in anxiety from 

time period one to time period three prior to word pro

duction. A sharp increase in anxiety was noted in time 

period five immediately following word production. This 

anxiety increase was then imimediately followed by an 

equally sharp decrease in anxiety in time period six. 

The time-period results have been represented graph

ically in Figure 1. It should be again noted that a 

decrease in amplitude of the recording pen excursion or 

amount of blood volume was indicative of an increase in 

anxiety. 

Interaction of Word Repetitions By Time Periods 
(AB Interaction) 

The important portion of the analysis ŵ as the AxB 

interaction. However, no reduction per reading per time 

period was determined. The only reduction observed was 

an overall reduction seen when time periods were ignored. 
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Fig. 1.--Anxiety as inferred from amount of digital 
vasoconstriction at seven points during word presentation. 

Stuttering Adaptation 

The data involving stuttering adaptation v/as assembled 

in the follov/ing manner and displayed in Table 4, Each 

word presentation v/as designated either a stuttered or 

non-stuttered word. A stuttered word was scored one point; 

a non-stuttered word was scored zero points. For each 

subject, the first presentations of each word were averaged. 

The same procedure followed for the second, third, fourth, 

and fifth presentations. 

An analysis of variance was made of the data obtained 

concerning stuttering adaptation. Table 5 presents the 
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TABLE 4 

AVERAGED SCORES OF WORD PRESENTATIONS 

Subject 

^1 

^2 

^3 

^4 

^5 

^6 

^7 

Totals 

^1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

7 

Word 

^2 

1.0 

.2 

.7 

1.0 

1.0 

.3 

.3 

4.5 

TABLE 5 

Presentation 

^3 

.8 

.6 

.3 

.8 

1.0 

.3 

.3 

4.1 

^4 

.8 

.4 

0 

.8 

1.0 

.3 

.3 

3.6 

^5 

.6 

.4 

.3 

.8 

1.0 

.3 

0 

3.4 

Source 

Among A 

Within A 

Total 

ANALYSIS OF VARIANCE OF THE 
STUTTERING DATA 

SS d f M/S 

1 . 2 0 

3 . 7 9 

4 

30 

. 3 0 

. 1 3 

4 . 9 9 34 

2 . 3 0 * 

*does not exceed .05 level of significance 

results of that analysis. As was indicated from Lindquist 

(1953) in the F-Distribution Table with 4 degrees of freedom 

among and 30 degrees of freedom within, the F ratio of 2.30 
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was not significant at the ,05 level. To be significant 

at the .05 level, the F ratio needed to be 2.69, and to be 

significant at the .10 level, an F ratio of 2.14 was 

necessary. Thus, the F ratio obtained of 2.30, however, 

fell at some point between the .05 and the .10 level of 

significance. 

Although the results of this analysis failed to demon

strate significance at the predetermined level, previous 

research with larger subject samples has indicated high 

statistical significance. Van Riper and Hull (1955) found 

that in a constant situation, thirty-one stutterers demon

strated a progressive decrease in the frequency of stutter

ing moments with each reading of contextual material. 

Gray (1965a) projected a theoretical model for determining 

frequencies of stuttering during five readings of the same 

material. From the resulting table, it was possible to 

predict frequencies of stuttering on the subsequent four 

readings by entering the table at the value set for the 

first reading. In a following study. Gray (1965b) investi

gated the application of his mathematical model to data 

collected by several independent experimenters. He found 

that "the predictions of stuttering adaptation scores as 

generated by the theoretical model of stuttering adaptation 

are accurate predictions of moments of stuttering." (Gray, 

1965b). 
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The experimenter was interested in showing graphically 

what occurred in the experiment with reference to a compari

son of the occurrence of stuttering in each presentation 

with anxiety as implied by the mean amplitude in millimeters 

of the excursion of the recording pen in each presentation. 

It must be emphasized that Figure 2 illustrated a graphic 

representation, but the two scales vzere not equated in 

magnitude. 

What Figure 2 appears to illustrate is simply the 

concomitant relationship between anxiety and stuttering. 

As stuttering decreases, so does anxiety. The decrease 

in anxiety from the first reading to the other four is 

significant. The decrease in stuttering is not significant, 

but for reasons stated above, this presents no great problem 

for this illustration. What the author asks the reader to 

do is simply to look and see that both factors are decreas

ing concomitantly. 

Experimental Hypotheses 

Hypothesis 1 

Based upon the foregoing results, it seemed apparent 

that anxiety was reduced significantly after the first 

reading of five successive readings of the same word. 

The first hypothesis then, that there will be no signifi

cant difference in anxiety on five successive readings of 
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Fig. 2.—The relationship between stuttering adapta
tion and anxiety level as inferred from mean amplitude of 
excursion in millimeters of recording pen from blood 
volume reading. 

the same word on which a stutterer has stuttered on the 

first reading, must be rejected. 
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Hypothesis 2 

The results also suggested that the second hypothesis, 

that there will be no significant difference in anxiety 

during equal time periods which approach the reading of a 

word and which follow that reading, must also be rejected. 

Discussion 

This section will include a discussion of the results 

of the analysis of the word repetitions and of the time 

periods in addition to a discussion of the problems of 

subject selection. 

Word Repetitions 

The decrease in anxiety following the first reading 

of a word was the only significant decrease noted. However, 

adaptation generally does not occur in "evenly graded 

increments" (Johnson, 1955). Johnson (1955) also noted 

that the greatest reduction in stuttering occurs from the 

first reading to the second or third. Considering these 

points, it might be inferred that anxiety is reduced as 

stuttering is reduced only at the greatest point of adapta

tion occurrence. Beyond this point, the adaptation incre

ments and concomitant anxiety levels indicated too little 

difference to be significant. 

Time Periods 

The analysis of time periods was useful in the Inter

action (AxB) analysis. Alone, however, it gave little 
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information about stuttering itself or adaptation because 

all five word repetitions were combined in this analysis. 

Consequently, stuttered and nonstuttered v/ords were analyzed 

together, the resulting graph representing a mixture of 

anxiety levels during both kinds of speech behavior. 

Therefore, no inference could be made concerning where the 

anxiety might lie in stuttering behavior from this analysis. 

It was for the above reason that no comparison could 

be made to the Pierce (1970) experiment to which this study 

represented a sequel. The analysis made in the previous 

experiment divided stuttered words from nonstuttered words 

for stutterers, resulting in differently sloping graphs 

for each. It was therefore unknown v/hether the stuttering 

behavior observed by this experimenter followed a similar 

pattern as that observed by Pierce (1970). 

Subject Selection 

It was noted earlier in this paper that out of ten 

subjects, only seven stuttered on a minimum of three words 

out of fifty. The other three persons tested stuttered on 

two or less words, although these persons displayed as 

great a severity in stuttering behavior in connected speech 

as did those who met the experimenter's criterion. The 

implication that could be made in this instance was that 

this procedure was not applicable to all stutterers. It 

was the opinion of this experimenter that this particular 
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measuring device utilizing single word productions did not 

accurately reflect the usual behavior of all stutterers. 

This implication was in keeping with the statement made in 

the introduction of this paper that stutterers do not 

readily lend themselves to classification. 



CHAPTER IV 

SUMMARY AND CONCLUSIONS 

This chapter will include a summary of this study 

including its purpose, procedure, results, and conclusions. 

Purpose 

The purpose of this study was to explore the possibility 

that anxiety will show concomitant decrease with reduction 

in stuttering. The two null hypotheses tested were: 

1. There will be no significant difference in anxiety 

on five successive readings of the same words on which a 

stutterer has stuttered on the first reading. 

2. There will be no significant difference in anxiety 

during time periods which approach the v7ord to be read 

and which follow its reading. 

Procedure 

Seven adult, clinically diagnosed stutterers were 

tested individually in a laboratory. The subject was 

seated at a table and instructed to select the words from 

a stack of fifty word cards on which he thought he would 

stutter. Following his selection, the photoelectric 

transducer for digital plethysmography was taped to the 

second finger of the left hand. The subject then assumed 

a comfortable position and was instructed not to move or 

29 
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speak except as instructed during the test. 

The subject was then given performance instructions 

and the recording pen on the polygraph unit which produced 

the plethysmographic reading was turned on. After fifteen 

minutes, the first word was presented and a red light 

turned on. Thirty seconds later, the light was turned off, 

the subject produced the word and a thirty-second recovery 

period was timed before the second word was presented. 

The word cards were stacked so that the words the subject 

had selected v/ere presented first. 

If the subject stuttered on the first presentation of 

any given word, it was presented four additional times. 

If the subject did not stutter on the word, the next word 

was presented. When the subject had produced a total of 

five different words of five productions each, the test 

was completed. 

The data was analyzed by a treatment by treatment by 

subjects design. 

Results 

An analysis of variance indicated that within subjects, 

the F ratios among treatments A and among treatments B were 

significant at the predetermined 5 percent level. A study 

of critical difference resulted in determining that for 

treatment A, the first word production was significantly 
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different from each of the following word productions. For 

treatment B, it was found that time period five was signifi

cantly different from each of the following word productions. 

For treatment B, it was found that time period five was 

significantly different from every other time period. Time 

period six was significantly different from time periods 

one, two, three, four, five, and seven. Time period seven 

was significantly different from time periods one, two, 

three, four, and five. Time period three was significantly 

different from time period one. 

The interaction of AxB was not found to be statistically 

significant. 

The analysis of variance of the stuttering data revealed 

that there was no significant difference in stuttering levels 

for each reading of the same word at the predetermined .05 

level of significance. However, it has been demonstrated 

by previous research that the reduction in stuttering upon 

repetitions of the same material is highly significant. 

The results of the analysis of the data indicated that 

both hypotheses can be rejected. 

Conclusions 

Considering the results and the limitations of this 

study, the following conclusions can be drawn. 

1. Anxiety reactions in stuttering can be objectively 

determined and measured in a controlled environment. 
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2. Reduction in anxiety reactions occur in successive 

readings of the same word, especially between the 

first reading and the succeeding four. 

3. That anxiety is reduced as stuttering is reduced 

cannot be determined from the results of this 

study. 
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APPENDIX A 

WORDS USED IN EXPERIMENT 

Telephone 

Killer 

Loneliness 

Grass 

Hopeless 

Female 

Husband 

Sister 

Death 

Matrimony 

Father 

Healthy 

Boy friend 

Protest 

Birthday 

Kindness 

Heaven 

Sexuality 

School 

Faculty 

Garter 

Chief 

Knife 

Shame 

Beautiful 

Heathen 

Kneecap 

Daughter 

Copy 

Frightful 

Contaminate 

Girlfriend 

Police 

Vulture 

Hurt 

Legal 

Wife 

Mother 

Deceive 

Lawful 

Family 

Teacher 

Loving 

Jury 

Brother 

Jealous 

Threaten 

Stingy 

Son 

Speed 



APPENDIX B 

SAMPLE RECORDING OF DIGITAL BLOOD VOLUME DURING 
THE SEVEN TIME PERIODS INVOLVED IN 

ONE WORD PRESENTATION 

38 

)f\ //^'^Vuvv. iWif'^^A 

1 

(^0W, 

Expectancy Word 
Production 

Recovery 
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^1 

^2 

^3 

^4 

^5 

^6 

^7 

Total 

^1 

^2 

^3 

^4 

^5 

^6 

^7 

Total 

^ 

6.7 

11.4 

5.1 

7.0 

4.0 

5.0 

4.2 

43.4 

^1 

9.0 

12.1 

4.8 

7.6 

5.2 

4.7 

6.8 

50.2 

^2 

6.7 

12.4 

6.3 

9.1 

4.8 

4.0 

4.9 

48.2 

^2 

9.2 

15.1 

4.1 

9.0 

4.8 

4.8 

7.4 

54.4 

APPENDIX 

^3 

7.9 

14.5 

6.4 

9.2 

3.0 

4.4 

5.3 

50.7 

^3 

8.6 

15.1 

4.4 

10.5 

3.6 

5.2 

6.2 

53.6 

RAW DATA 

^1 

^4 

7.6 

13.8 

5.3 

10.4 

2.6 

5.2 

4.7 

49.6 

^2 

^4 

8.3 

13.8 

5.2 

9.7 

5.4 

6.1 

6.4 

54.9 

C 

^ 

6.3 

11.8 

4.7 

5.2 

3.4 

4.4 

4.3 

40.1 

^5 

6.2 

12.5 

4.0 

6.0 

4.0 

4.6 

5.1 

42.4 

^6 

9.9 

16.3 

5.0 

10.8 

5.2 

4.6 

7.7 

59.5 

^6 

9.0 

17.9 

3.8 

10.6 

5.5 

5.0 

8.1 

59.9 

^ 

10.0 

14.7 

5,5 

11.5 

5.5 

4.8 

6.1 

58.1 

^ 

10.0 

17.8 

6.8 

12.4 

5.5 

6.0 

6.2 

64.7 

Total 

55.1 

94.9 

38.3 

63.2 

28.5 

32.4 

37.2 

349.6 

Total 

60.3 

104.3 

33.1 

65.8 

34.0 

36.4 

46.2 

380.1 
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APPENDIX C—Continued 

B. B. B, 

^1 

^2 

^3 

^4 

^5 

^6 

^7 

T o t a l 

8 . 1 

1 3 . 5 

3 .8 

1 0 . 1 

5 .2 

6 . 1 

5 .2 

5 2 . 0 

9 . 6 

1 4 . 9 

4 . 8 

1 2 . 1 

4 . 4 

5 .7 

5 . 1 

5 6 . 6 

8 . 8 

4 . 6 

4 . 4 

5 . 7 

6 . 4 

3 
B B. B, B. 

8 . 8 5 .8 9 . 1 9 .5 

4 . 1 4 . 9 4 . 5 

1 2 . 3 13 .2 7 .6 1 2 . 6 

3 .8 

5 . 7 

6 . 3 

4 . 1 

4 . 9 

5 . 1 

5 . 2 

5 .5 

7 .8 

4 . 6 

1 4 . 0 

6 .2 

6 . 1 

7 . 1 

5 6 . 5 56 .7 4 6 . 5 6 2 . 8 66 .2 

T o t a l 

5 9 .7 

1 4 . 3 1 4 . 8 1 4 . 1 1 8 . 1 18 .7 1 0 8 . 4 

3 1 . 3 

8 1 . 9 

3 3 . 3 

39 .7 

4 3 . 0 

397 .3 

B. 

A 

B, B, 
4 
B B, B. B. 

S 7 . 8 1 0 . 3 9 . 3 

S^ 1 4 . 2 1 6 . 4 

S 5 .9 3 .8 3 .3 

S^ 1 1 . 2 1 3 . 4 1 3 . 7 4 

S^ 4 . 8 4 . 7 4 . 4 

S^ 5 . 9 6 . 3 5 .7 

S 5 . 1 4 . 5 6 . 3 

T o t a l 5 4 . 9 5 9 . 4 5 7 . 4 

9 . 3 5 . 7 9 .6 9 .4 

4 . 8 

1 1 . 5 

4 . 7 

5 . 3 

4 . 2 

4 . 3 3 . 3 4 . 9 

7 .4 1 1 . 1 

4 . 4 

4 . 8 

6 .4 

6 .0 

5 . 0 

6 .9 

T o t a l 

6 1 . 4 

1 4 . 7 1 4 . 5 1 2 . 1 1 5 . 6 1 7 . 4 104 .9 

3 0 . 3 

11 .7 

5 .8 

5 .7 

6 . 1 

8 0 . 0 

34 .8 

38 .7 

3 9 . 5 

5 4 . 3 4 5 . 1 5 7 . 5 6 1 . 0 389 .6 
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APPENDIX C--Continued 

^ 1 

^ 2 

^ 3 

^ 4 

^ 5 

^ 6 

^7 

Total 

^ 1 

7.8 

13.0 

5.4 

12.1 

4.7 

5.8 

5.5 

54.3 

. 

^ 2 

8.1 

13.1 

4.6 

13.4 

5.4 

5.4 

5.2 

55.2 

« 3 

8.3 

14.5 

5.4 

13.7 

4.6 

6.0 

5.9 

58.4 

^ 5 

^ 4 

7.3 

15.1 

4.9 

13.4 

3.9 

6.1 

5.4 

56.1 

^ 5 

5.8 

10.5 

5.7 

7.8 

3.8 

3.9 

4.9 

42.4 

^ 6 

8.0 

15.8 

5.0 

13.4 

4.9 

4.1 

7.4 

58.6 

^ 7 

9.9 

14.3 

3.5 

12.9 

4.4 

5.5 

6.8 

57.3 

Total 

55.2 

96.3 

34.5 

86.7 

31.7 

36.8 

41.1 

382.3 

Grand Total 

S^ 291.7 

S 508.8 

S^ 167.5 

S, 377.6 
4 

S, 162.3 
D 

S^ 184.0 
6 

S 207.0 

Total 1,898.9 




