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ABSTRACT 

This study investigated the effects of frontalis electromyograph

ic biofeedback training on internality, externality, anxiety, and muscle 

tension of deaf college students. Student volunteers enrolled at a post

secondary institution providing support services for the deaf were ran

domly assigned to either an experimental group or a no-treatment 

control group. The experimental group consisted of 36 subjects (21 

males, 15 females) and the control group included 34 subjects (18 

males, 16 females). 

Pretreatment and posttreat1"1ent baseline measures of the depen

den t variables of locus of control, anxiety, and electromyographic 

(D.IG) levels were recorded using the Learning Styles Inventory 

(National Technical Institute for the Deaf at Rochester Institute of 

Technology, New York), A Test of Attitudes (F. J. Dowaliby, National 

Technical Institute for the Deaf at Rochester Institute of Technology, 

New York), and the Myosone 409 EMG Monitor/Data Processor (Bio-Logic 

Devices, Inc., Plainview, New York). The experimental group received 

six half-hour biofeedback sessions during a 3-week treatment phase. 

The control group was not seen during the treatment phase. 

Results of analyses of covariance indicated that frontalis elec

tromyographic biofeedback training had no significant effects on inter

nality (1:: = .009, E = .923), externality (1:: = .014, E = .905), and 

anxiety (1:: = .536, E = .467). Significant differences (1:: = 3.851, 

ix 
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E. = .054) were found between experimental and control groups on elec

tromyographic levels. 

Findings suggest that frontalis electromyographic biofeedback 

training can be used to reduce muscle tension in a deaf population. 

This has implications for the prevention and reduction of stress-related 

disorders. Further research is needed to determine the effects of a 

longer biofeedback training period on locus of control and anxiety. 



CHAPTER 1 

INTRODUCTION 

Biofeedback has demonstrated that many physiological processes 

can be brought under conscious control. Over 50 major physical, 

psychological, and psychosomatic problems have been treated using bio

feedback procedures with equal or greater success than using conven

tional modes of treatment (Brown, 1977). 

The holistic health movement has provided impetus for individu

als to reclaim responsibility for their minds and bodies. Biofeedback 

has provided the procedures to regain self-control. "Through the pro

vision of cues which can be utilized to regulate responses, a person 

may learn that control is self-generated. In a real sense, the process 

is one of achieving an enhanced belief in internal locus of control" 

(Stern & Berrenberg, 1977, p. 174). Individuals with an internal locus 

of control have the general belief that outcomes are contingent upon 

their behaviors. Externa11y contro]]ed individuals believe that outcomes 

are determined by fate, luck, or powerful others and are not contingent 

upon their behaviors (Rotter, 1966). 

Achievement in education has been shown to relate to disabled 

and nondisabled persons' locus of control orientations (Kloepping, 1972; 

Rotter, 1966; Tseng, 1970). The positive relationship of individuals' 

internal locus of control orientations and their physical and psycholog

ical rehabilitation has been supported (Goldstein & Reznikoff, 1971; 

1 
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Distefano, Pryer & Smith, 1971; Shipe, 1971) o There also appears to 

be a relationship between disabled persons' locus of control orientations 

and their vocational rehabilitation (Garrity, 1973; MacDonald, 1971, 

1972; Tseng, 1970) o Professionals need to be aware that they can 

facilitate changes in locus of control through psychotherapeutic inter

vention and through biofeedback training ( Dua, 1970; Zimet, 1979) . 

Biofeedback has been used extensively for stress and anxiety 

reduction (Budzynski & Stoyva, 1973; Coursey, 1975) o Stress and 

anxiety have been associated with locus of control (Smith, 1973). The 

use of biofeedback to reduce the symptoms of stress and anxiety has 

a]so had the effect of modifying locus of control orientation toward 

internality (Stern & Berrenberg, 1977). Previous research examining 

the variables of biofeedback, locus of control, and anxiety has been 

with normally hearing individuals. The current study examines the ef

fect of biofeedback training on locus of control and anxiety with deaf 

students. 

Statement of Problem 

This study is concerned with the application of electromyo

graphic (EMG) biofeedback training in shifting the locus of control 

orientation of deaf college students. Inherent to the shift from exter

nality toward internality is the ability of the deaf individual to reduce 

muscle tension and to perceive himself as being the cause rather than 

the effect of the lowered muscle activity. 

This study will provide information pertaining to the usefulness 

of biofeedback with deaf students for stress and anxiety reduction. 



The findings may be generalizable to other deaf people who want to 

reduce or prevent symptoms of stress. The findings may help profes

sionals in the areas of rehabilitation and education who are direct ser

vice providers and who are responsible for program planning. 

Research Question 

3 

This study was designed to answer the question: Can frontalis 

electromyographic biofeedback training shift the locus of control orien

tation and reduce the anxiety of deaf college students? 

Hypotheses 

This study is based on the general hypothesis that frontalis 

electromyographic biofeedback training does shift locus of control 

orientation toward internality and reduce anxiety of deaf co1lege 

students. 

For research purposes, the following null hypotheses were 

tested: 

1. Hypothesis 1: There is no difference between experimental and 

control groups on locus of control as measured by the Learning Styles 

Inventory (Dowaliby, Burke & McKee, 1982). 

2. Hypothesis 2: There is no difference between experimental and 

control groups on anxiety as measured by A Test of Attitudes 

(Dowaliby, 1981). 

3. Hypothesis 3: There is no difference between experimental and 

control groups on final baseline EMG levels. 
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4. Hypothesis 4: There is no relationship between muscle activity 

as measured by EMG and locus of control orientation as measured by 

the Learning Styles Inventory. 

5. Hypothesis 5: There is no relationship between muscle activity 

as measured by EMG and anxiety as measured by A Test of Attitudes. 

6. Hypothesis 6: There is no relationship between locus of control 

as measured by the Learning Styles Inventory and anxiety as measured 

by A Test of Attitudes. 

Rationale for Study 

Biofeedback refers to the presentation of biological information 

to individuals so that individuals can modify physiological processes 

(Beatty & Legewie, 1977). Learning to control physiological functioning 

leads to what Brown 0977, p. 25) referred to as "probably the most 

revolutionary aspect of biofeedback." There is a shift in locus of 

control from external to internal dependence. "The link between 

biofeedback training and a shift toward internal locus of control 

involves two steps: 0) viewing outcomes as controllable and (2) 

developing a specific cognition that internal factors (one's own efforts) 

contribute more as determinants of outcomes than do external factors" 

(Stern & Berrenberg, 1977, pp. 180-181). Biofeedback training enables 

individuals to experience the relationship between thought processes or 

"mind" and body. 

Locus of control orientation and anxiety levels can be modified 

by biofeedback training. A positive relationship between frontalis elec

tromyographic (EMG) level at rest and the personality traits of anxiety 



and external control has been found (Smith, 1973). Decreases in 

anxiety level and shifts toward internality have also been found to 

correlate with reductions in EMG tension level (Kothare, 1978). 

Test-anxious students are reported as being more external (Tuttle, 

1978) and as being able to reduce text anxiety by EMG biofeedback 

training (Kappes & Michaud, 1978; Reed & Saslow, 1980). 

5 

Limited research on locus of control orientation of deaf indi

viduals has shown deaf people to be external on locus of control mea

sures (Bodner & Johns, 1977; Koelle, 1971; Nielsen, 1969). These 

results appear to be consistent with previous research on locus of con

trol of disabled persons and persons with minority group status 

(Lefcourt. 1966; MacDonald. 1972). To the extent that deaf people 

form a subgroup (Davis & Silverman. 1978). they may perceive them

selves as having minimal power and access to opportunities. 

Currently. no studies are found in the professional literature 

that have used biofeedback as a general relaxation technique or that 

have attempted to modify locus of control orientation with deaf persons. 

Only a few studies have measured locus of control orientation of deaf 

individuals. Because of reported successes in reducing anxiety and 

shifting locus of control in normally hearing persons. a similar use of 

biofeedback with deaf persons needs to be explored. 

Definition of Terms 

The following terms are used in this study and are defined for 

the purposes of this project. 



Biofeedback refers to the presentation of biological information 

to an individual so that individual can modify physiological processes 

(Beatty & Legewie, 1977). 

Electromyographic (El\IG) biofeedback is a technique by which 

myoelectric signals from the muscle are translated into auditory and 

visual signals to enable an individual to gain voluntary control of stri

ated muscles (Wolf, 1979). 

6 

Locus of control refers to individuals' expectations of how rein

forcement is controlled. Persons with an internal locus of control 

believe that their behaviors influence outcomes. Externally oriented 

persons do not perceive a contingency relationship between their actions 

and outcomes (Rotter, 1966). 

Anxiety is an uncomfortable state of tension involving height

ened physiological arousal and emotionality (Budzynski & Peffer, 1980). 

Assumptions Underlying Study 

The following assumptions were made in this study: 

1. Frontalis electromyographic biofeedback training reduces muscle 

activity in the specific muscle site and generalizes to produce an overall 

state of muscle relaxation. 

2. Anxiety and stress represent a physical and emotional state. 

This state can be measured as muscle tension by electromyography. It 

can also be measured by a paper-and-pencil test consisting of items 

describing overt symptoms of this state. 

3. Locus of control is a multidimensional personality construct that 

can be measured by a paper-and-pencil test. An external orientation is 
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generally less desirable than an internal orientation. Modification of an 

external locus of control orientation affects the behaviors associated 

with externality. 

4. Deaf individuals are accustomed to using visual information and 

will have no problems in processing visual biofeedback information. 

Limitations of Study 

The study was restricted to students at the National Technical 

Institute for the Deaf (NTID). The students who participated in the 

study were paid volunteers. These students may not be representative 

of the NTID student population. The students at NTID may not be 

representative of other deaf students attending less technically oriented 

institutions. The results of this study mayor may not be generaHzable 

beyond this specific population. 



CHAPTER 2 

REVIEW OF LITERATURE 

The review of literature relevant to the study is presented in 

this chapter. The review is presented in three sections. The first 

section focuses on the theoretical construct of biofeedback, the use of 

electromyographic biofeedback in stress and anxiety reduction, the rela

tionship of biofeedback with locus of control, and the use of biofeed

back with deaf persons. The second section focuses on the theoretical 

construct of locus of control, the importance of the locus of control 

construct for disabled persons and more specifically for deaf persons, 

and the implications of locus of control for rehabilitation. The third 

section focuses on deafness and psychological and social adjustment and 

implications for counseling. 

Biofeedback 

Biofeedback is the technique or process of presenting physio

logical information to an individual to enable the individual to control 

bodily functioning. Any biological process that can be continuously 

monitored and made available to the individual has the potentiality of 

being changed or controlled (Green, Green & Walters, 1970; Pelletier, 

1977) • 

8 
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Theoretical Construct 

The interrelatedness of mind and body with the implications of 

voluntary control of bodily processes is expressed by the psychophysio-

logical principle: 

Every change in the physiological state is accompanied by an 
appropriate change in the mental-emotional state, conscious or 
unconscious, and conversely, every change in the mental
emotional state, conscious or unconscious, is accompanied by an 
appropriate change in the physiological state (Green et al., 
1970, p. 3). 

Astor (1977) referred to the mind and body connection as forming a 

closed-loop system that functions and exists as a unit. His comparison 

of biofeedback therapy and a household furnace thermostat may be 

useful to the biofeedback practitioner (Table 1). Green and Green 

(1975) referred to a cybernetic control loop that connects unconscious 

and involuntary processes (Figure 1). Biofeedback is used temporarily 

until internal control is learned. 

Exactly how this learning takes place is not understood. Early 

research by Miller (1969) gave support to the use of operant condition-

ing to modify the responses of the autonomic nervous system. Previous 

research had suggested that operant learning involved voluntary skele-

tal responses in the cerebrospinal system and that the autonomic ner-

vous system was modified only by classical conditioning (Olton & Noon-

berg, 1980; Winer, 1977). 

There is some debate as to whether biofeedback learning should 

be called conditioning or voluntary control (Olton & Noonbery, 1980; 

Schwartz,1973). Green and Green (1975, p. 6) said that "the condi-

tioning paradigm suitable for animals (and useful in the treatment 
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Table 1. The closed-loop system as a continuous concept. -- From 
Astor (1977, p. 617). 

Biofeedback Therapy 

Patient experiences tension. 

Feedback device informs patient. 
Through amplification and trans
mission of tension signals, 
patient is made aware of bodily 
function. 

Having this information, through 
mental activity and internal 
manipulation, patient is able to 
tell his muscles or heart-beat to 
relax or slow down. 

Desired physiological effect is 
achieved and patient receives 
new feedback confirming that body 
is cooperating with his will to 
self regulate. 

Symptom relief occurs; patient 
becomes more relaxed and less 
anxious, fearful, and apprehen
sive. 

Household Furnace Thermostat 

The house is cold. 

Temperature reads cold and tells 
thermostat to transmit this 
information to the furnace. 

Furnace gets the information. 
Depending on homeowner adjust
men ts, furnace is able to tell 
itself to get going and to fire 
up. 

The firing furnace sends heat up 
to the house and the thermometer 
confirms this and tells the ther
mostat that the furnace is coop
erating. 

The house is warmed, the temper
ature is up, the thermostat in
structs the furnace to stop burn
ing. The homeowner is warmed 
and satisfied. 
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Figure 1. Simplified operational diagram of II self-regulation II of 
psychophysiological events and processes. -- After Green and Green 
(1975, p. 8). 

Sensory perception of OUTS events, stressful or otherwise 
(upper left box), leads to a physiological response along Arrows 1 to 4. 
If the physiological response is "picked Upll anri fed Back (Arrow 5) to 
a person who attempts to control the IIbehavior ll of the Feedback 
device, then Arrows 6 and 7 come into being, resulting in a "new" 
limbic response. This response in turn makes a change in IIsignals ll 

transmitted along Arrows 3 and 4, modifying the original physiological 
response. A cybernetic loop is thus completed and the dynamic equilib
rium (homeostasis) of the system can be brought under voluntary con
trol. Biofeedback practice, acting in the opposite way to drugs. 
increases a person's sensitivity to INS events and Arrow 8 develops, 
followed by the development of Arrows 9 and 10. External feedback is 
eventually unnecessary because direct perception of INS events becomes 
adequate for maintaining self-regulation skills. Physiological self 
control through classical yoga develops along the route of Arrows 7-3-
4-9-10-7. but for control of specific physiological and psychosomatic 
probler:ls biofeedback training seems more efficient. 
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of small children and in severely retarded or brain damaged persons) 

may be unsuitable for thinking self-conscious individuals." The term 

"passive volition" was used by Green et a1. (1970) to describe what an 

individual uses to control the involuntary nervous system. 

Pelletier (1975) said that few theories have attempted to explain 

how automatic control happens. He used the term "passive attention" to 

describe the learning necessary to create a harmonious interaction of 

mind and body. The passivity allows for a "letting go," or state of oe-

tachment, that allows the autonomic system to respond to the presented 

biofeedback information. 

Brown (1974, 1977) related to the biofeedback learning process 

as a cognitive process. She (1977, p. 23) said, "The consensus of the 

biofeedback practitioners and users is, however, almost unanimous in 

the impression that biofeedback deals with higher mind processes of 

awareness, interior concentration, subliminal perception, and complex 

mental processes." 

Use of EUG Training in Stress and 
Anxiety Reduction 

Although there are several definitions of stress and anxiety, 

both involve heightened physiological arousal. Both are helpful to the 

individual if they are motivational or lifesaving. However, they become 

maladaptive under the following conditions (Budzynski & Peffer, 1980): 

1. When the physiological response is elicited too frequently and 

maintained too long. 

2. When the response is inappropriate to the task resulting in 

decreased performance. 



3. When recovery to prestress levels is prolonged. 

4. When physiological arousal provides no release for muscular 

tension. 
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5. When the response contributes to mental and physical problems. 

The use of deep muscle relaxation to reduce the physiological 

response to stress and anxiety has been supported by the work of 

Jacobson (1938), Wolpe (1958), and Schultz and Luthe (1959). In 

1969, Budzynski and Stoyva described their use of an analog informa

tion feedback system to obtain deep muscle relaxation. They suggested 

that biofeedback could help people to obtain deeper states of relaxation 

more quickly than possible by conventional methods. Budzynski and 

Stoyva used the frontalis muscle as a target site for relaxation training 

because of the reported difficulty in relaxing the muscle (Balshan, 

1962) • They reasoned that successful relaxation of the frontalis using 

biofeedback would support the use of biofeedback to train less difficult 

muscles in relaxation. 

Since Budzynski and Stoyva' s (1969, 1973) early successes in 

using frontalis EMG training as a relaxation procedure with normal sub

jects and with chronically anxious subjects, there has been a prolifer

ation of research using biofeedback for general relaxation and for 

specific stress-related disorders. 

Coursey (1975) compared frontalis EMG levels in a feedback 

group of 10 normal undergraduate male subjects with two no-feedback 

control groups. One control group received specific instructions about 

relaxation, whereas the other control group was only told to relax. 
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Each subject had one baseline session and seven 21-minute sessions for 

a 2-week time period. Results showed that Etl'1G feedback was more ef

fective in lowering specific (frontalis) muscle activity than either verbal 

instructions or the subject's own unassisted attempts. 

Similar results were reported by Haynes, Moseley & McGowan 

(1975) with 101 male and female university students in a one-session 

design. Biofeedback produced lower frontalis EMG levels more quickly 

than either active relaxation (tensing-relaxing exercises) or passive 

relaxation (focusing and passively relaxing). 

Reinking and Kohl (1975) also found frontalis EMG feedback to 

produce lower levels of muscle activity more quickly than classical 

J acobson-Wolpe cognitive training exercises. Fifty undergraduate stu

dents were assigned to four relaxation conditions and a no-feedback 

control group. The four treatment groups were: (1) classic Jacobson

Wolpe instructions, (b) EMG feedback, (c) EMG feedback plus Jacobson

Wolpe instructions, and (4) EMG feedback plus a monetary reward. 

Subjects in the three biofeedback groups decreased EMG levels by 

almost 90%, whereas the classic relaxation group reduced muscle tension 

by 50% over the 12 training sessions. 

In addition to the use of frontalis EMG feedback for relaxation 

training with normal subjects, research supports its use with persons 

suffering from chronic anxiety. 

Raskin, Johnson, and Rondestvedt (1973) used frontalis EMG 

training with 10 patients with severe generalized chronic anxiety. 

Psychotherapy and medication had not been successful with these 

individuals. Feedback was given for 5 one-hour sessions per week 
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until a 2.5 II V peak-to-peak criterion level was maintained for 25 

minutes. Patients then received two biofeedback sessions per week for 

8 weeks and practiced at home two half-hour sessions per day. All 10 

patients reduced frontalis muscle activity. Three patients showed 

moderate improvement with one patient reporting lessening of all anxiety 

symptoms. Four patients with headaches reported improver.lent after 

biofeedback training. Five out of 6 patients suffering insomnia 

reported improvement in going to sleep. 

Canter, Kondo, and Knott (1975) compared biofeedback and 

progressive relaxation in the treatment of 28 patients with anxiety 

neurosis and complaints of muscle tension and insomnia. Both biofeed

back and progressive relaxation produced significant reductions in 

frontalis EMG activity, but the reductions were greater for the bio

feedback group. Patients· self-reports and their therapists· ratings of 

changes in anxiety symptoms gave support to the superiority of EtvlG 

feedback training over progressive relaxation. 

Townsend, House, and Addario (1975) compared the effects of 

frontalis EMG training and general muscle relaxation with the effects of 

group psychotherapy for chronically anxious patients. The feedback 

group showed a significant reduction in EMG activity during feedback 

treatment and had greater clinical improvement relative to initial mood 

and anxiety ratings. 

Lavallee et al. (1977) compared frontalis EMG feedback and 

diazepam (Valium), alone and in combination, for 40 patients with free

floating anxiety. The effects of frontalis EMG feedback plus diazepam 

were additive in reducing muscle tension during the treatment phase. 
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Diazepam-treated patients did less well than other subjects on anxiety 

measurements. EMG feedback without diazepam had more prolonged 

therapeutic effect than did tranquilizing medication. 

Frontalis EMG biofeedback has also been found to be an effec

tive relaxation training technique in educational settings. Engelhardt 

(1978) described a prograr:1 incorporating biofeedback and other relaxa

tion skills into the curricula of a public school system. A correlation 

between muscle relaxation skill acquisition, anxiety levels (state and 

trait) and self-concept was reported for primary and secondary 

students. Decreases in muscle tension and anxiety levels correlated 

with positive self-concept. 

Hodge and Collatz (1980) evaluated the efficacy of EMG biofeed

back training in improving examination performance of test-anxious col

lege students. Students receiving EMG feeclback while taking practice 

examinations had significantly lower muscle tension levels and test 

anxiety scores, and their performance on classroom examinations 

improved. 

Stout, Thornton, and Russell (1980) found that college students 

in a remedial academic program who received frontalis EMG biofeedback 

had greater course attendance than either students assigned to a pro

gressive relaxation group or a no-treatment control group. The bio

feedback group and the progressive relaxation group had significantly 

better semester averages than the control group. 

It is apparent that frontalis EtvlG biofeedback has been effective 

as a relaxation training procedure. In fact, Qualls and Sheehan (1981) 

in their survey of published literature relating to EMG biofeedback as a 
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relaxation technique did not find a single study that did not report a 

reduction in frontalis EMG recordings. The reviewers (1981, p. 22) 

concurred with Davis (1980) in that lithe frontalis decreases attained 

during EMG biofeedback reflect a relaxation response and cannot simply 

be attributed to the effects of adaptation. II Qualls and Sheehan also 

found frontalis EMG biofeedback to be as effective as other relaxation 

techniques in reducing muscle tension levels or alleviating tension

related disorders. 

Mention should be made that there is a dispute over the effi

cacy of frontalis EMG feedback as a technique for producing general 

relaxation. Several studies have failed to find relaxation of the 

frontalis generalizing to other muscle groups (Alexander, 1975; Fee & 

Girdano, 1978; Fridlund, Fowler & Pritchard, 1980; LeBoeuf, 1980; 

McGowan, Haynes & Wilson, 1979; Whatmore, Whatmore & Fisher, 1981; 

Yock, 1978). Other studies have supported the generalization of fron

talis EMG feedback to other muscle sites (Finley et al., 1977; Glaus & 

Kotses, 1979; Stoyva & Budzynski, 1974) and to other bodily response 

systems (DeGood & Chisholr.1, 1977; Sittenfeld, Budzynski & Stoyva, 

1976; Stoyva, 1977). 

It is important to remember that in practice the biofeedback 

clinician evaluates the individual and proceeds according to the needs of 

that person. A physiological stress profile and the procedure of shap

ing a pattern of low arousal contribute to the efficacy of biofeedback 

training for the individual (Stoyva, 1979). 
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Relationship with Locus of Control 

Research studies on locus of control and biofeedback have 

investigated the efficacy of using (1) locus of control orientation to 

predict biofeedback performance and (2) biofeedback to shift locus of 

control from externality to internality. 

Several studies have indicated that subjects with an internal 

locus of control orientation (internals) perform better during EMG bio

feedback than subjects with an external locus of control orientation 

(externals) (Carlson, 1977; Fotopoulos & Binegar, 1977; Reinking, 

1977). Qualls and Sheehan (1981, p. 37) stated, liThe locus of control 

research suggests that EtdG biofeedback is preferable as a relaxation 

procedure for subjects with an internal locus of control rather than an 

external locus of control. II Other studies have found no difference be

tween subjects with an internal locus of control orientation and subjects 

with an external locus of control orientation on EMG biofeedback perfor

mance (Carlson & Feld, 1978; Herzog, 1978; Stern & Berrenberg, 1977). 

Performance in biofeedback training may be dependent on the 

instructions or structure provided by the therapist. Zimet (1979, p. 

873) stated, lilt would appear that as long as a highly structured 

framework is provided for externals and a loosely structured one is 

provided for internals, biofeedback treatment may be equally effective 

for both groups." 

Several studies support the efficacy of using EMG biofeedback 

trainin g to shift locus of control from externality to internality. This 

suggests that biofeedback training may be an effective technique to 

strengthen a person's belief in self-control. lt also suggests that 
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extended biofeedback training. 
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Stern and Berrenberg (1977) compared the effects of frontalis 

EMG feedback with false feedback and no-feedback controls. The 33 

subjects, volunteers from undergraduate psychology classes, partici

pated in three weekly sessions of 25 minutes each. The biofeedback 

training proved effective in reducing frontalis muscle activity and in 

shifting locus of control toward internality as measured by the Rotter 

I-E scale. 

Carlson (1977) also found frontalis EMG levels to be lower for 

the biofeedback group than for the constant pitch feedback control 

group. Internal subjects were able to achieve lower EMG levels than 

external subjects. External subjects receiving EMG feedback had a 

significant shift in locus of control orientation toward the internal 

direction. This study involved 48 undergraduates receiving a total of 

10 sessions, 2 initial and 8 feedback, of 20 minutes each for 5 weeks. 

There were no baseline differences between internals and externals on 

EMG levels. Carlson (1977, p. 269) said that this lIindicates that 

generalized expectancies concerning one's control over behavioral con

sequences are likely to be important only when subjects are task

involved. II 

A study by Carlson and Feld (1978) assessed the influence of 

social reinforcers on frontalis EMG biofeedback training for internals 

and externals. Externals were predicted to respond more to the social 

reinforcer than internals with the subsequent EMG performance differ

ences being minimized. The results showed no significant differences 
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between internals and externals on EMG training to facilitate muscle 

relaxation. Externals appeared more affected by the removal of social 

reinforcers in the posttraining stage. There was a significant shift 

toward internality on locus of control scores for external subjects 

receiving biofeedback. 

Another study (Holliday & Munz, 1978) assessed the effects of 

EMG biofeedback training on locus of control by comparing a group of 

psychosomatic subjects using biofeedback to control psychosomatic 

problems with a group of nonpsychosomatic subjects using biofeedback 

to relax. In addition to giving the Rotter scale and a modified Leven

son scale to measure locus of control, the Tennessee Self-concept Scale 

was given to assess before and after changes in self-esteem. Use of 

biofeedback to reduce psychosomatic problems was assumed to increase 

self-esteem and self-mastery more than use of biofeedback merely to 

relax. Results of the study showed no significant changes in self

esteem in either the psychosomatic group or in the non psychosomatic 

group. Findings indicated that subjects will change their beliefs about 

their self-control capabilities if physiological control gained by bio

feedback has led to a sense of mastery over themselves. Both groups 

had significant decreases in frontalis EMG levels. The psychosomatic 

group had a 44% decrease in symptoms during the last 2 weeks of bio

feedback. The nonpsychosomatic group reported mOrt'! control over 

minor psychological problems such as instability. Only the nonpsycho

somatic group, however, showed a significant shift towC'.rd internality on 

the I-E scales. This has led Zimet (1979, p. 879) to state: liThe rela

tive success or failure of biofeedback (or any therapy) at modifying 
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externality may not only be a function of the therapy, but may also be 

due to the particular population. II 

Use with Deaf Persons 

Few studies are available on the use of biofeedback with deaf 

persons. Most of these studies are in the area of speech training. In 

fact, the work of Alexander Graham Bell in developing a technique of 

visible speech for training profoundly deaf persons to speak is con

sidered an antecedent to biofeedback training (Yates, 1980). 

Yates (1980, p. 3) described two early devices used to display 

the vibrations of speech. One was a phonautograph invented by Leon 

Scott. As a person spoke into the wider end of a cone, the diaphragm 

across the narrow end vihrated. The vibrations were transferred by a 

cork to the free-moving end of a rod that traced a pattern on smoked 

glass. Another device was the manometric flame invented by Rudolph 

Koenig. A mer.1brane was stretched across a hole in a gas pipe. 

Speech vibrations caused variations in the gas pressure affecting the 

visible gas flame. The flame was reflected in mirrors so that the bands 

of light produced a pattern for each sound. 

These early attempts and more recent attempts to present 

visible feedback of speech sound have been unable to reflect the 

natural flow of speech. The work of Nickerson, Kalikow, and Stevens 

(1976) in the development of a system of computer-controlled visual dis

plays of speech characteristics represents an advancement in this area. 

The computer has various modes of visual displays for whatever aspect 
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of speech is being monitored. A correct model of speech can be visu

ally displayed with the deaf person attempting to match it. 

Holbrook and Crawford (1970) described a device that uses 

operant conditioning to shape pitch levels. The deaf subject is rein

forced by a colored light if the appropriate response is made. An in

correct response elicits a different color of light. Positive results in 

reducing high-pitch levels of four deaf adults was reported. A 3-month 

follow-up found that pitch levels remained in the normal range. 

Another example of biofeedback in speech training is Stratton's 

(1974) use of tactile feedback. The deaf subject feels the vibrations of 

variations in pitch through the fingers. The deaf person may experi

ence the vibrations of correctly produced words and phrases and then 

attempt to. match them. 

Only two studies unrelated to speech training were found in the 

professional literature. Sachs, Martin, and Fitch (1972) reported that 

visual feedback resulted in improved motor functioning for a function

ally deaf cerebral-palsied child. Finley et al. (1978) reported the use 

of audio and visual feedback to control brainstem response. They pro

posed that biofeedback may reduce the auditory threshold in some per

sons with partial hearing loss. 

Locus of Control 

Concern for man's ability to control his personal environment 

has generated much research in the area of locus of control. Rotter 

(1975) suggested that the increasing complexity of society with the 
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subsequent feeling of powerlessness at all levels of society stimulates 

this interest. 

Theoretical Construct 

The concept of internal versus external control of reinforcement 

developed out of social learning theory (Rotter, 1954; Rotter, Chance & 

Phares, 1972). The concept is defined as follows: 

When a reinforcement is perceived by the subject as following 
some action of his own but not being entirely contingent upon 
his action, then, in our culture, it is typically perceived as the 
result of luck, chance, fate, as under the control of powerful 
others, or as unpredictable because of the great complexity of 
the forces surrounding him. When the event is interpreted in 
this way by an individual, we have labeled this a belief in 
external control. If the person perceives that the event is 
contingent upon his own behavior or his own relatively perma
nent characteristics, we have terP.1ed this a belief in inter
nal control (Rotter, 1966, p. l). 

Social learning theory has four classes of variables: behaviors, 

expectancies, reinforcements, and psychological situations. The poten-

tial for behavior to occur in any specific psychological situation is seen 

as a function of the expectancy that the behavior will lead to a particu-

lar reinforcement in that situation and the value of that reinforcement. 

Expectancies in a specific situation are determined not only by the spe-

cific experiences of the situation but also by the individual's perception 

of similar experiences in other situations. Locus of control as a 

psychological construct is considered a generalized expectancy variable 

that operates across many situations and relates to an individual's per-

ception of control or power over the reinforcements (Rotter, 1975). 

In contrast to Rotter's unidimensional locus of control con-

struct, Wiener (1979, p. 7) proposed a "locus of causality" with three 
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dimensions. Causes are categorized as (1) internal or external to the 

individual, (2) stable or unstable, and (3) controllable or uncontrollable 

(Table 2). 

Table 2. Causes of success and failure, classified according to locus, 
stability, and controllability. -- After Weiner (1979, p. 7). 

Internal External 

Controllability Stable Unstable Stable Unstable 

Uncontrollable Ability Mood Task dif- Luck 
ficulty 

Controllable Typical Immediate Teacher Unusual 
effort effort bias help from 

others 

Weiner stated that each of the dimensions of causality has a 

primary psychological function. The locus dimension has implications 

for self-esteem. The stability dimension relates to the magnitude of 

expectancy change following success or failure. The control dimension 

relates to how others view a person's responsibility for success and 

failure and how others help, evaluate, and feel about the person as a 

result of this perceived control. 

Weiner suggested that in achievement-related contexts, a person 

progresses through a cognition-emotion sequence: (1) a feeling is gen-

erated by an outcome, (2) the outcome is attributed to some cause, (3) 

a connection is made between the feeling state and the cause that 



contributes to forming a perception of self, and (4) expectancies for 

future outcomes are formed. 
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The expectancy of success depends on past success attributed 

to internal, stable, and control1able causes. 

Research with Disabled Persons 

Comparisons between disabled and nondisabled persons on locus 

of control orientation have generally supported the relative externality 

of disabled individuals. Among disabled populations, the less externally 

oriented persons have been found to have attributes considered more 

positive for success in education and rehabilitation. 

Land and Vineberg (1965) compared blind children to normally 

sighted children on the Bialer-Cromwell Children's Locus of Control 

Scale (Bialer, 1960) and found blind children to be significantly (E. < 

.01) less internal. All subjects were in the normal range of intelligence 

with ages ranging from 6 years 6 months to 14 years. All blind 

subjects had had an onset of blindness before 5 years of age. 

Although it was hypothesized that blind children in a public school set

ting would be more internal than blind children in a residential setting, 

the results did not support this. 

A study of two groups of mildly and borderline retarded (IQs 

ranged from 50-85) youth investigated measures of impulsivity and locus 

of control as predictors of academic achievement and personal-social 

adjustment (Shipe, 1971). The vocational school males who lived in the 

community and had more internal locus of control orientations and less 

impulsivity received higher academic and shop grades and better 
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personal-social adjustment ratings. For the institutionalized subjects 

enrolled in a vocational rehabilitation program in a residential occupa

tional training center, the most impulsive subjects tended to be those 

who received the greatest number of demerits and therefore the lowest 

weekly wages. 

Although learning-disabled persons may be expected to have 

external orientations and were found to be more external than the non

learning disabled (Hallahan et al., 1978), educators may find the use of 

locus of control orientations beneficial for structuring academic pro

grams suitable for the learning-disabled student. A study with 50 

learning-disabled male adolescents found that internal subjects per

formed better in a less structured learning environment as opposed to 

external subjects who performed better in a more highly structured 

situation (Bendell, Tollefson & Fine, 1980). 

Tseng (1970) used Rotter's scale to measure clients in a voca

tional training program at a state vocational rehabilitation center. The 

study investigated the relationship of job proficiency, personal quality, 

employability, training satisfaction, need for achievement, fear of fail

ure, and 16 other personality factors with locus of control. Results 

indicated that internally controlled rehabilitation clients received higher 

employer ratings on job proficiency and personal quality and had higher 

self-ratings on satisfaction with training than externally oriented 

clients. There were positive correlations between clients' "compliance 

with rules, observance of safety practices, operation and care of equip

ment, ability to work with others. work tolerance. manners in the shop. 



abstract thinking, the tendency to be conscientious and the level of 

training satisfaction II (Tseng, 1970, p. 488). 
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External locus of control orientations have been found in per

sons hospitalized for chronic problems. Goldstein and Reznikoff (1971) 

used Rotter1s scale to compare a group of chronically ill patients with a 

group of patients convalescing from minor medical problems. The group 

of chronic hemodialysis patients was found to have a significantly (E. < 

.05) greater external locus of control. The researchers suggested that 

the external orientation may be a way of coping with the continuous re

sponsibility and anxiety the patient faces in treatment. Unfortunately, 

this would increase the likelihood of the patient not accepting respon

sibility for medical treatment. 

A study conducted by Distefano et al. (1971) compared adult 

psychiatric patients, normal adults, and normal adolescents on Rotterl s 

scale. The normal adult group was found to be significantly (.e. < .01) 

lower in externality than the patient group and significantly (E. < .05) 

lower than the normal adolescents. A significant (E. < .01) inverse 

relationship between age and locus of control scores suggested that 

perceptions of rewards as being externally controlled decreased with in

creasing age. 

Research with Deaf Persons 

An extensive review of the professional literature relating to 

locus of control and to deafness located the following studies. 

Dillon (1980) modified the Nowicki-Strickland Internal-External 

Control Scale (Nowicki & Strickland, 1973) and administered it in sign 
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language to 97 residential deaf children ranging from 8 to 12 years of 

age. The scale was found to be as reliable for deaf subjects compared 

with hearing subjects when items were linguistically simplified and when 

the deaf subjects were thoroughly questioned to assure their under

standing. Results of the study indicated that external subjects ap

peared threatened by testing conditions giving the subjects high 

control. Conclusions were that standard testing procedures cannot ade

quately access the deaf person I s cognitive abilities. Individual dif

ferences like locus of control need to be considered so that procedures 

and measurements appropriate to the individual can maximize his per

formance. 

Dowaliby, Curwin, and Quinsland (1981) expressed a similar 

concern for individual differences. They found that deaf college 

students representing extrer:1e internal learners preferred high-partici-

pation classroom conditions. These students also had higher test 

scores, indicating that they performed better in a high-participation 

environment. External students in low-participation conditions rated 

teacher skill more highly for a high versus low structure. 

Blanton and Nunnally (1964) compared 137 deaf residential stu

dents with 302 public school hearing students on the Bialer-Cromwcll 

Locus of Control Scale (Bialer, 1960) and on the Locus of Evaluation 

Scale (Miller, 1963). The deaf group was found to be more externally 

controlled. It was suggested that deafness results in relatively little 

experience with evaluative terms and associations. This would can trib

ute to feelings of inadequacy in making evaluative judgments. The 
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tendency to depend on others for evaluations of performance results in 

greater externality. 

Tams (1978) compared locus of control orientations of 20 hearing 

iP1paired, 10 visually impaired, and 20 nondisabled children. The chil

dren attended public schools and ranged from 9 to 12.6 years of age. 

The study examined internality for positive outcomes and for negative 

outcomes separately as well as overall internality. Results indicated 

that hearing impaired children were less internal than visually impaired 

children. Children with visual impairments had less internal control 

than their nonimpaired peers. Tams (1978) concluded that I! a severe 

sensory deficit often has a negative impact on the psychological and 

social adjustment of children and their mothers, as reflected on their 

[internal-external] I-E scores. I! 

Koelle (1981) investigated the effects of locus of control and 

self-concept on academic achievement in deaf adolescents. A modified 

Rotter Internal-External Locus of Control Scale (Rotter, 1966) was 

found to be significantly correlated with all Stanford Achievement Test 

subtests, except for mathematical computations. On the original Rotter 

scale, a significant correlation was found only with the vocabulary sub

test. Students with deaf parents were significantly (.E < .05) mOl"e 

internal on the modified Rotter scale but not on the original Rotter 

scale. For the total deaf sample, students with scores indicating higher 

self-regard and internality on the original instruments were significantly 

better achievers on most of the Stanford Achievement Test subtests. 

Conclusions from this study are questionable because Koelle (1981) 

stated I! the erratic performance by deaf Ss [subjects 1 on both the 
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original and modified Rotter questionnaires suggests strongly that these 

tests may be measuring more than two factors for deaf examinees. Item 

revisions did not produce uniform nor anticipated results. II 

Nielsen (1969) used a modified form of the Bialer-Cromwell Chil

dren's Locus of Control Scale (Bialer, 1960) to compare 11 residential 

deaf students, 11 nonresidential deaf students, and 11 public school 

normally hearing students on locus of control orientation. The nonresi

dential deaf were integrated into regular public school classes. Onset 

of deafness for the deaf students had been before 18 months of age. 

Their ages ranged from 14 to 18 years with hearing losses of 75 deci

bels (American Standards Association speech range average) or greater. 

All deaf students were instructed with oral communication for 6 years 

previous to the study. Findings indicated that residential deaf 

students were significantly (E. < .05) more internal than nonresidential 

deaf students. No significant differences were found between residen

tial deaf and normally hearing students. Nonresidential deaf students 

were significantly (E. < .01) less internal than normally hearing 

students. Nielsen suggested that the nonresidential deaf, through their 

greater association and competition with hearing peers, may be more 

aware of their inadequacies and therefore develop feelings of having 

less control of their environment. The reason for the lack of difference 

between residential deaf and normally hearing students was not under

stood; however, Nielsen suggested that the sense of control felt by 

each group in their respective environments may explain this finding. 

Bodner and Johns (1977) assessed locus of control orientation of 

228 deaf students divided into two age groups. The young age group 
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consisted of 84 students ranging in age from 10 to 13.25 years with a 

mean of 11. 4 years. The adult age group consisted of 144 post

secondary students ranging in age from 17 to 46 years with a mean of 

20.35 years. Hearing loss for all students was severe to profound and 

had occurred before 3 years of age. The Bialer-Cromwell Scale (Bialer, 

1960) was administered in total communication on videotape to the young 

age group. The reliability data from the young age group were 

unacceptable. The Rotter Internal-External Locus of Control Scale 

(Rotter, 1966) was administered in the original form to the adult age 

group. A statistically significant difference (E < • 001) resulted 

between the scores of the adult deaf sample and hearing norms. No 

difference was found between residential and day students. Because a 

low reliability estimate for the total adult deaf sample was thought to be 

a function of low reading levels, the researchers selected a subsample 

of IIhigh reading ll students representing the upper 25% of the reading 

level distribution. The reliability was acceptable for the subsample. 

Comparisons made using this high-reading group also indicated a signi

ficant (E < • 001) difference between the deaf subgroup and the hearing 

adult norms, indicating that these deaf students were more externally 

oriented compared with hearing norms. 

Dowaliby et al. (1982) compared 267 deaf and 100 hearing 

students on the Internality, Externality and People Orientation Sub

scales of the Learning Styles Inventory (LSI) developed for use with 

deaf students at the National Technical Institute for the Deaf. Deaf 

students were found to be significantly (E < • 01) more external in their 

perceived locus of control orientations and significantly (E < .01) more 
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people oriented. Deaf students were also found to be significantly (E. < 

.05) more internal than hearing students. An explanation for this un

expected finding was that deaf students may perceive high effort 

expenditure as necessary to compensate for their hearing loss. 

Comparisons between deaf and hearing students were also made 

on the LSI subscales and the subscales of the Survey of Study Habits 

and Attitudes (SSHA) (Brown & Holtzman, 1955). Findings indicated 

that externally oriented students had less effective study habits and 

attitudes. Students who were more people oriented tended to delay or 

avoid study and had a negative attitude toward study activities. Deaf 

students had less positive attitudes on the attitude subscales than 

hearing students. The attitude subscales were significantly correlated 

(E. < .'01) to the LSI Externality sub scale . The only difference between 

deaf and hearing students on study habits was reflected in a subscale 

having items focusing on written communication. 

The few studies relating locus of control to deafness have 

generally found that deaf persons are more external than hearing 

persons. 

Implications for Rehabilitation 

The research findings that disabled persons, and more specifi

cally deaf persons, appear to have an external rather than internal 

locus of control have implications for rehabilitation (MacDonald, 1972). 

Disabled persons may not achieve or perform well if they feel they can

not succeed. This does not imply that externally oriented persons are 

unmotivated. In fact, Tseng (1970) found no differences between 
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internally and externally oriented persons on two motivational variables. 

This lends support to the idea of locus of control being an expectancy 

variable instead of a motivational one (Lefcourt, 1966; Rotter, 1966). 

MacDonald (1972) suggested differentiating between unmotivated and ex-

ternality oriented persons and planning programs accordingly. He 

(1972, p. 45) stated: 

It has been a common practice to treat both groups as one and 
to expose them to programs or efforts designerl to raise their 
motivational levels. For the latter group this may be a serious 
mistake, for it may do little more than increase their sense of 
frustration. For them, we might better focus on efforts de
signed to increase their feelings of personal efficacy. 

Such efforts may take the form of counseling and psychother-

apy. Several studies have proposed that locus of control orientation 

can be morlified by psycho~herapeu tic techniques. Lefcourt (1972) saw 

changing locus of control as a goal of psychotherapy because an exter-

nal orientation can inhibit desired behavioral change. Dua (1970) found 

that an action plan focusing on specific behaviors was more effective 

than a reeducation program focusing on changing attitudes and beliefs. 

This is strong support for behavioral therapy in contrast to insight 

therapy. 

Work done by Reimanis and Schaefer, as described by 

MacDonald (1972), resembled a rational emotive therapy approach for 

modifying internal-external locus of control. "External statements" are 

challenged and replaced by "internal statements," and subjects are 

encouraged to recognize and focus on the contingencies of their actions. 

Hagmeier (1973) found that a 5-week self-discovery program used by 
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internality. 
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Although some empirical evidence supports the lasting effects of 

shifting locus of control orientation (Gottesfeld & Dozier, 1966; Levens, 

1968), there has been a call for further research of techniques and 

their effectiveness to change locus of control (tl1acDonald, 1972). 

Deafness 

Research findings in personality and social development of deaf 

persons must be interpreted with caution. The language development of 

deaf persons influences the appropriateness of testing instruments, 

methods of test administration, and interpretations of test results for 

deaf inclividuals. To the extent that variables influential to psycho

social adjustment can be identified, research may be helpful to counse

lors, educators, ann rehabilitation specialists. 

Psychological and Social Adjustment 

Reviews of the research literature in the area of psychological 

and social adjustment are inconclusive. Berlinsky (1952) reviewed 15 

studies and concluded that deaf persons have the same overall adjust

lllen t as hf'arin g persons. There were some minor but consistent 

differences. Deaf persons may (1) experience problems in adjusting to 

the environment, (2) be more introverted, (3) show less dominance, (4) 

be slightly more neurotic, (5) be slightly more egocentric, (6) show 

more feelings of depression and suspicion, and (7) be less mature in 

judgment and social competence. 
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DiCarlo and Dolphin (1952) reviewed at least 12 studies and 

found inconclusive results. They (1952, p. 336) said, IIMost of the 

research fails to equate the semantic dynamics involved, does not 

control the groups in terms of language and other variables, and fails 

to utilize standardized measurement criteria. II 

Levine (1963, p. 508) concluded, after reviewing several 

studies, that lithe personality patterns and traits of the deaf 

suggest weakness and deficiencies for dealing effectively and knowl

edgeably with the complex problems of life today. 11 

Personality characteristics attributed to deaf persons by various 

researchers suggest a maladaptiveness due to hearing loss. Pintner, 

Fusfelci & Brunschwig (1937) found deaf persons to be more introverted 

and neurotic and less dominant than hearing persons. 

Deaf persons also have been characterized as immature, submis

sive, dependent, insecure, apathetic, suspicious, and anxious (Soloman, 

1943). Levine (1956) found deaf subjects to be egocentric, irritable, 

impulsive, suggestible, and dependent on external controls. Altshuler 

(1962, 1963) described the behavior of deaf subjects as egocentric, de

pendent, and impulsive. Schlesinger and Meadow (1972) concluded that 

the characteristic most often attributed to deaf persons is emotional 

immaturity. 

Altshuler et al. (1976) found American and Yugoslavian deaf 

subjects showed impulsivity, short-sighted action, and a lack of inter

nalized controls. ~lul1er (1977) identified traits and needs of deaf 

adolescents that influence their success in a mainstreamed program. 
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Included are a lack of self confidence, a need to be allowed to make de

cisions and be responsible, and a need for structure. 

Several studies have focused on the self-concept of deaf per

sons. Myklebust (1960) found that deaf children had less accurate 

self-images than hearing peers. Deaf children in residential school 

settings had less stress, but they had less accurate self-perceptions 

than deaf day school students. Craig. (1965) also found deaf students 

to have less accurate self-perception s than hearing students. However, 

the inaccuracy was in the direction of perceiving themselves more 

positively on sociometric ratings than their peers perceived them. 

Residential deaf students rated themselves more highly than deaf day 

school students, suggesting perhaps inflated self-esteem. These two 

studies suggest that the educational environment has considerable 

impact on the development of self-concept. 

Other researchers have suggested that the home environment, 

more specifically, the interaction between the deaf child and the 

parents, is a contributing factor to the development of self-concept. 

Schlesinger and Meadow (1972) compared mother-child interactions of 40 

deaf children and their parents, and 20 hearing children and their 

parents. The parents of the deaf children were normally hearing 

indivicluals. The children ranged from 2i to 4 years of age. Observa

tions of videotaped mother-child interactions resulted in the mothers of 

deaf children being rated as more controlling, more intrusive, more di

dactic, more rigid, and more critical. Deaf children were rated as 

being less happy, less creative in play, ancl less excited about their 

accomplishments. They were also less responsive to their mothers' 
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requests. The results were seen as indications of the lack of communi-

cation between the deaf child and the hearing parent. 

Mindel and Vernon (1971) pointed out the importance of early 

parent-child communication. The authors (1971, pp. 75-76) referred to 

several studies as support for the use of manual communication as 

opposed to oral communication. They (1971, p. 77) stated: 

The existing research unanimously reports superior linguistic 
and academic achievement for children exposed to manual com
munication or combined manual-oral communication in preschool 
years. The studies which obtained data on speech reading 
show the manual groups were equal to or better than matched 
oral samples. Except for one sample, both groups produced 
equivalent speech performance. Psychosocial adjustment test 
measures favored the manual group. 

Greenberg (1980) compared the attitudes and stress of hearing 

faMilies with a deaf child. One group of families used the oral method 

of communication. The other group used the simultaneous method of 

communication. Each group was subdivided by high and low 

communicative ability. Results indicated few differences between the 

oral and simultaneous families. Greenberg viewed this as a result of 

early intervention and parental counseling. Comparisons of the sub-

groups did reveal some differences. The high-ability simultaneous 

communication subgroup had a longer time period using total communica-

tion. The children in this group had the highest developmental ages 

and the most positive social interactions and had mothers who reported 

having the least stress and the most positive attitudes. Children in the 

high-competence oral subgroup were reported somewhat negatively com-

pared with the high-ability simultaneous group. The high oral group 

was viewed by their mothers as having a lower social age. Their 
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mothers reported more stress and had less trust and acceptance in their 

parenting attitudes. Greenberg (1980, p. 1069) concluded, "While an 

oral educational approach may be appropriate for some profoundly deaf 

children, it should not be achieved at the expense of less-than-optimal 

affective relationships with significant others." 

In summary, deaf persons have been found to differ in self

concept when compared with hearing persons. There also appear to be 

differences within the deaf population related to educational setting and 

parental communication. Garrison and Tesch (1978) questioned whether 

the differences between deaf persons I self-concept and hearing persons I 

self-concept may not reflect a developmental lag directly related to 

language acquisition for the deaf individuals. 

Two areas of limited research that relate to the present study 

are learned helplessness and field dependence. McCrone (1977) exam

ined the impact of an unsolvable pretreatment situation on posttest per

formance of deaf adolescents. Severely underachieving students com

pared with mildly underachieving students had more posttest error 

scores indicating a learned helplessness. A person learns helplessness 

if the outcome of some event is uncontrollable (Seligman, 1975). 

Learned helplessness is highly correlated with external locus of control 

(Hiroto, 1974). 

Parasnis, Long, and Blasdell (1977) found deaf college students 

more field dependent than those with with hearing norms. Deaf persons 

with poor communication skills were more field dependent than those 

with good communication skills. Deaf males were found to be more field 
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independent than deaf females. According to Cognitive Style theory, 

cognitive development progresses toward field independence (Witkin et 

a1., 1977). Field dependence is correlated with external locus of 

control (Chance & Goldstein, 1971; Lefcourt & Telegdi, 1971; Swanson, 

1980). 

Implications for Counseling 

Is there a difference between counseling deaf persons and 

counseling hearing persons? Is there a "psychology of deafness"? 

Hardy and Cull (1974, p. 160) said that there is no science, 

philosophy, or discipline called "psychology of deafness." They said 

that what has been referred to as a "psychology of deafness" is the 

result of studies and investigations of the psychological or psychosocial 

nature of persons with hearing loss. Moores (1978, p. 140) said that 

the term "psychology of deafness" implies that general psychological 

principles are inadequate and deafness is so overwhelming that the gen-

eral principles of human behavior do not apply to deaf people. 

Patterson and Stewart (1971, p. 57) said: 

We may speak of a "psychology of deafness" if we are referring 
to their special learning and adjustment needs, but if we are 
using the term to suggest that all deaf people learn according 
to unique processes, or have unique personalities, then its use 
is unjustified. We might as well have a psychology of the 
Negro, of the Jew, of the Catholic, of the northerner, of the 
southerner, and so on and on. Thus, we may state as one 
helpful assumptiort that there is no unique psychology of deaf
ness in the sense that deafness automatically and invariably 
results in a set of needs, learning patterns, and motives that 
differ markedly from those of the normally hearing. 

Meadow (1976, p. 68)) said that deafness per se is not the 

reason for certain personality characteristics: 



Deafness is an exceedingly complex disability. It incorporates 
elements of medical, audiological, linguistic, sociological, and 
psychological factors that influence the developmental process 
and that contribute to some of the experiences that deaf chil
dren often share. It is these shared experiences rather than 
the hearing deficit itself that lead us to talk about a "psy
chology of deafness." At least some of the noxious experiences 
shared by deaf persons are subject to change. Therefore, 
some of the apparently shared personality characteristics are 
not a necessary accompaniment of a hearing handicap. 
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Approximately 90% of the parents of deaf children are normally 

hearing with limited or no experience with deafness (Schein & Delk, 

1974). Hereditary or genetic factors account for as much as 50% of 

early-childhood deafness (Moores, 1978). Given these figures, the need 

for counseling exists as soon as parents suspect their child is deaf. 

Parents may experience the reactions to crisis described by 

Shontz (1965), which are similar to the stages of acceptance of death 

and loss described by K Ubler-Ross (1975): 

Reactions to Crisis 

1. Shock 

2. Realization 

3. Defensive retreat (includes 
denial and avoidance of 
reality) 

4. Acknowledgment 

5. Adaptation 

Stages of Acceptance of 
Death or Loss 

1. Denial (shock) 

2. Anger (emotion) 

3. Bargaining 

4. Preparatory depression 

5. Acceptance (increased se1£
reliance 

Cober-Ostby (1978) suggested that the counselor's role during these 

stages is to listen, provide support, and provide educational and tech-

nical information as needed. 



Moores (1978, p. 98) in agreement with Mindel and Vernon 

(1971) stated that: 

the fixation on normalcy (speaking) prevents parents from 
working through their grief to the mature acceptance of deaf
ness that is a prerequisite for adequate psychological and social 
development. Without such acceptance, parents will not develop 
healthy mechanisms to cope with the outer reality of a child 
with a hearing loss and the inner reality of adjusting to the 
feeling of loss of a desired normal child. 

41 

In addition to the parental response to deafness, the communi-

cation between parents and their deaf child contributes to psychosocial 

development. Furth (1973, p. 118) said, "Parents who can fully com-

municate with their children, regardless of method, will naturally pro-

vide a most significant part of those children's education." Several 

researchers have strongly advocated the use of total communication or 

sign language as the preferred mode of communicating (Mindel & 

Vernon, 1971; Stokoe, 1978). The counselor working with parents of a 

deaf child needs to inform parents of the various communication modal-

ities and the respective research available. This will hopefully con-

tribute to a well-informed parental decision that will result in optimal 

parent-child interaction. 

The need for counseling the school-age deaf child is reflected 

in the findings of Schlesinger and Meadow (1972). Teachers and coun-

selors in a residential school for deaf children rated 11.5% of the chil-

dren as severely disturbed and 19.5% as moderately disturbed. This 

compares to only 2.5% and 7.5%, respectively, for an entire public 

school system. Because the incidence of severe mental illness is no 

greater in the deaf population than in the general population (Meadow, 

1976), these percentages may reflect a greater number of "problems of 
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!ivingll for deaf people as suggested by Rainer, Altshuler, and Kallman 

(969) . 

Rainer and Altshuler 0970, p. iv) made some recommendations 

for rehabilitation and preventive services for the deaf that are ap-

plicable to counseling with the school-age population: 

Turning to prevention of psychiatric disturbance, schools for 
the deaf can make effective use of a mental health team--psy
chiatrist, psychologist and social worker. Trouble shooting 
with early psychiatric intervention is but one approach. Group 
therapy with adolescent students encourages greater awareness 
of interpersonal relations and forestalls problems in this area. 
Discussions with teachers and cottage personnel alert them to 
difficulties and assist them in proper handling of their pupils. 

The nature and principles of counseling with deaf persons are 

no different than those for counseling with hearing persons; however, 

the application or implementation of these principles may differ (Patter-

son & Stewart, 1971). 

Stewart1s (970) comment on the lack of information about coun-

seling the deaf still holds true today. He said that there is a paucity 

of objective descriptive and experimental research on the relationship, 

the process, and the outcomes of individual and group counseling with 

deaf individuals. Reasons given for the lack of research were: 0) 

people working with deaf people do not have the counseling skills, com-

munication skills, and research skills needed for research and (2) there 

are no appropriate testing instruments to use with deaf people. 

Patterson and Stewart (971) stated that, despite the lack of 

research, the less verbal and less abstract counseling approaches seem 

more appropriate for most deaf clients. The more verbal and abstract 



43 

approaches can be used with deaf persons having normal or exceptional 

verbal skills. 

Vernon (1967, p. 10) stated that counseling must be concrete 

and related to the here and now: 

It means counseling is best done on the job or in the job evalu
ation center where actual behavior and specific incidents can be 
dealt with. It means environmental manipulation, talking to em
ployers, getting the family to help, and giving support instead 
of abstractly discussing super ego problems, displacement of 
unconscious drives, and other valid but intangible therapeutic 
concepts. The iP.1maturity and the communication limitations of 
many deaf clients often make abstract procedures a useless tour 
de force. 

Similar support for a concrete, action-oriented approach to 

counseling was given by Grinker et al. (1969) in their report on re-

search with psychotic deaf patients. This approach required the ther-

apist to become more involved with the patient and to participate in 

therapy outside the consulting room. This facilitated the patient's 

understanding of negative behaviors when the patient's actions could be 

discussed within the immediate context of the situation. Also, the 

patient appeared to establish a trusting relationship with the therapist 

because of the active involvement of the therapist. 

In an overview of literature dealing with definitions and ap-

proaches to counseling with deaf people, Scott (1978) found a lack of 

agreement as to what constitutes counseling with deaf individuals. 

There were also many different types of counseling approaches used. 

Curtis (1979) surveyed counselors working with deaf students and 

found the most utilized approaches were Rogerian client-centered 

therapy, Glasser's reality therapy, and behavior modification. 



Action-oriented counseling techniques such as role playing, play 

therapy, and psychodrama were used. 
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Zieziula (1980) proposed a nontraditional counseling approach 

termed "community" or "outreach" counseling. The counselor's role 

would be to analyze and manipulate the environment to better serve the 

needs of the cleaf individual. The counselor would also design and 

implement preventive education programs, train paraprofessionals as 

helpers, serve as a social and legal advocate, and develop educational 

programs that teach the client responsibility and self-direction. 

Zieziula (1980, p. 3) said: "Community coun seling acknowledges that 

positive growth and development are in part affected by forces which 

are external to the indiviclual and that efforts must be made to harness 

external forces toward positive development and eliminate damaging 

forces in the environment." 

This approach is directive and action oriented. The recognition 

of the influence of external forces in the lives of deaf people appears 

congruent with previously cited research on locus of control and dis

abled persons. This counseling approach would not only attempt to 

modify some of these external forces, but it also proposes to prepare 

cleaf persons to better control their lives. 



CHAPTER 3 

RESEARCH METHODOLOGY 

The purposes of this chapter are: (1) to describe the sub

jects, the setting, and the research instrumentation; (2) to describe 

the research design, experimental procedures, and dependent variables; 

and (3) to delineate the statistical treatment of the data. 

Description of Subjects 

The subjects in this study consisted of 70 deaf students en

rolled at the National Technical Institute for the Deaf during Spring 

1982. The students reported no secondary disabilities or use of medi

cations that would be a contraindication to biofeedback training in the 

study. All students were paid for their voluntary participation in the 

study. Descriptive data are presented in Table 3. Figure 2 represents 

the data graphically for comparison of the experimental and control 

groups. 

Description of Setting 

The setting for this study was the National Technical Institute 

for the Deaf (NTID), located at One Lomb Memorial Drive, Rochester, 

New York. NTID serves deaf students from all 50 states and terri

tories. Enrollment at the time of data collection consisted of 423 males 

and 272 females. 
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Table 3. Descriptive data for experimental and control groups 

Number of subjects 

Sex 
Male 
Female 

Onset of deafness 
Birth-2 years 
3-5 
6-12 years 

l3-18 year 

Educational background 
(high school) 

Residen tial students 
Other students 

Age 

PTA (pure tone average 
in better ear) 

Years used sign 

Year in college 

Group 

Experimental 

Mean 

21.4 

96.8 

6.4 

1.8 

Absolute 

36 

21 
15 

30 
3 
3 
0 

8 
28 

SD 

3.1 

l3 .17 

6.1 

1.0 

Conl:t'ol 

Frequency 

Mean 

21.2 

100.06 

9.1 

1.9 

34 

18 
16 

29 
4 
1 
0 

14 
20 

SD 

3.2 

12.18 

6.9 

1.0 
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40~------------------------~ 

BIRTH-2 3-5 E-1::! L3-LB 

ONSET OF DEAFNESS iYEARSl 

COt~TPOL GF.:OUP 
B I F.:TH-2YF.:S. = 29 
3-5 YRS.= 4 
6-12 '(F.:S.= 1 
13-18 YRS.= 0 

EXPERIMENTAL GROUP 
B I F.: TH-2YR~:. = 3f1 
3-5 \'RS. = 3 
6-12YRS.= 3 
13-18 YRS.= 0 

Figure 2. Descriptive data for experimental and control groups 
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1 YR. OF COLLEGE= 16 
2 YRS. OF COLLEGE= 8 
3 YRS. OF COLLEGE= 8 
4 YRS. OF COLLEGE= 2 

EXPERIMENTAL GROUP 
1 YR. OF COLLEGE= 19 
2 YRS. OF COLLEGE= 10 
3 YRS. OF COLLEGE= 3 
4 YRS. OF COLLEGE= 4 
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The procedures described in this study were conducted in an 

office located in the Department of Educational Research and Develop

ment. The room had no major source of electrical artifact and was con

sidered suitable for biofeedback procedures. 

Research Instrumentation 

Biofeedback Equipment 

The Myosone 409 EMG Monitor/Data Processor manufactured by 

Bio-Logic Devices, Inc., Plain view, New York, was used to measure 

frontalis muscle action potentials. The electrode assembly consisted of 

three disposable snap-on electrodes attached to a 5i-foot shielded cable. 

A bandpass filter of 100-200 Hz was selected. The data processor 

averages EMG activity over a selected analysis time interval. For this 

study cumulative average EMG levels were computed every 30 seconds. 

Three forms of visual feedback were available: (1) a meter 

reading indicating average EMG activity according to the setting of the 

meter sensitivity switch, (2) a digital display indicating percentage of 

the full-scale meter reading, and (3) a 6-inch light bar display operat

ing in direct proportion to the ElvlG input. 

The EMG monitor was battery operated and electrically isolated 

from the data processor. This prevents the subject from receiving any 

high-voltage current. 

Learning Styles Inventory 

The Learning Styles Inventory (LSI) developed by Dowaliby et 

al. (1982) was especially designed for deaf students at NTID. The LSI 
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is a paper-and-pencil instrument consisting of 23 Likert items. Each 

item is rated on a 5-position scale from "strongly agree II to "strongly 

disagree. II The LSI consists of three subscales: (1) Internality, (2) 

Externality, and (3) People Orientation. 

The Internality subscale has 5 items with a reliability of 0.67. 

Items on this subscale reflect a person's tendency to attribute positive 

and negative events to effort expenditure. The Externality subscale 

has 11 items with a reliability of 0.73. Items on this subscale reflect a 

person's tendency to attribute consequences to external uncontrollable 

events or powerful others. The People Orientation sub scale consists of 

7 items with a reliability of 0.62. This subscale reflects a person's 

preference for working alone versus working with others. 

The LSI subscales are essentially un correlated with each other. 

The Internality and Externality subscales reflect the locus of control 

construct. The People Orientation sub scale reflects the field 

ciependence-independence cognitive style. 

A Test of Attitudes 

A Test of Attitudes (Dowaliby, 1981) is a revised version of the 

Children's Manifest Anxiety Scale (CMAS) (Castaneda, McCandless & 

Palermo, 1956). The CMAS was developeci for use with fourth, fifth, 

and sixth grade children and has been used at NTID because of the 

appropriateness of its reading level. The CMAS is based on the 

assumption that the intensity of internal anxiety or emotionality can be 

measured by a paper-and-pencil test consisting of items described as 

overt or manifest symptoms of anxiety. The CtvlAS is a 42-item anxiety 
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scale and an ll-item Lie (L) scale. Each item elicits a forced-choice 

"yes" or "no" response. The items on the L scale are designed to pro

vide an indication of the tendency to falsify answers to the anxiety 

items. One-week retest reliabilities of about 0.90 for the anxiety scale 

and about 0.70 for the L scale are reported. Intercorrelations between 

the anxiety scale and the L scale were close to zero. 

A Test of Attitudes has the same L-scale items but has a re

duced number (15) of anxiety items. The reliability for the reduced 

number of anxiety scale items essentially remained unchanged (0.78 for 

the revised scale as compared with 0.77 for the full scale of items) with 

the NTID subjects. 

General Design of the Study 

The research design for this study was the pretest-posttest 

con trol group design (Campbell & Stanley, 1963, p. 13). The design is 

described as a true experimental design and is based on the equivalence 

of the experimental and control groups. The observations or measure

ments (0) are administered before and after treatment (X) to the ran

domiz~d (R) groups. The design has the following form: 

X 

Although equivalei1ce of groups may be assumed, for greater 

precision of comparison, analysis of covariance was used. 



Procedure 

Subjects who volunteered for the project were randomly 

assigned to experimental and control groups. 

Pretreatment 
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1. All subjects were required to read an informed consent and to 

sign a release form (Appendix A). 

2. All subjects completed a demographic questionnaire (Appendix 

B) • 

3. All subjected completed the Learning Styles Inventory (Dowaliby 

et al., 1982) (Appendix C). 

4. All subjects completed A Test of Attitudes (Dowaliby, 1981) 

(Appendix D). 

5. All subjects completed a no-feedback baseline EMG session. 

Treatment 

Experimental subjects were scheduled for six half-hour biofeed

back sessions during a 3-week treatment phase. Each session consisted 

of the following: 

1. The subject's forehead was cleansed with isopropyl alcohol and 

cotton. 

2. Surface electrodes were affixed over the frontalis muscle fol-

lowing standard procedures (Venables & Martin, 1967). 

3. The subject was instructed to relax, limit body movement, and 

keep the eyes open during the session. The subject was instructed to 

watch the machine for visual feedback. No audio feedback was given. 



4. Recordings of the integrated average EMG levels were made 

every 30 seconds for 20 minutes. 
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5. At the end of 20 minutes, the electrodes were removed and the 

forehead cleansed. A lotion was available to the student to combat the 

drying effects of the alcohol. 

Posttreatment 

1. All subjects were readministered the Learning Styles Inventory 

and A Test of Attitudes. All subjects completed another no-feedback 

baseline EMG session. 

Dependent Variables 

The dependent variables for each deaf subject were: (1) locus 

of control orientation as meas}1red by the Learning Styles Inventory, 

(2) anxiety level as measured by A Test of Attitudes, and (3) EMG 

level as measured by the Myosone 409 EMG Monitor/Data Processor. 

These three variables were expected to change as a result of the 

biofeedback treatment. 

Treatment of Data 

The null hypotheses are stated with the specific analyses made. 

1. Hypothesis 1: There is no difference between experimental and 

control groups on locus of control as measured by the Learning Styles 

Inventory. 

Analysis of covariance was used to compare experimental and 

control groups on posttreatment locus of control scores after adjusting 
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the posttreatment scores for differences in locus of control scores on 

the pretreatment. 

2. Hypothesis 2: There is no difference between experimental and 

control groups on anxiety as measured by A Test of Attitudes. 

Analysis of covariance was used to compare experimental and 

control groups on posttreatment anxiety scores after adjusting the post

treatment scores for differences in anxiety scores on the pretreatment. 

3. Hypothesis 3: There is no difference between experimental and 

control groups on final baseline El\IG levels. 

Analysis of covariance was used to compare experimental and 

control groups on posttreatment E~,IG measurements after adjusting the 

posttreatment measurements for differences on pretreatment EMG mea

surements. 

4. Hypothesis 4: There is no relationship between muscle activity 

as measured by EMG and locus of control orientation as measured by 

the Learning Styles Inventory. 

Pearson product-moment correlations were computed between 

pretreatment EMG baseline and locus of control subscores and between 

posttreatment EMG baseline and locus of control subscores. 

5. Hypothesis 5: There i5 no relationship between muscle activity 

as measured by EMG and anxiety as measured by A Test of Attitudes. 

Pearson product-moment correlations were computed between 

pretreatment EMG baseline and anxiety scores and between posttreat

ment and EMG baseline and anxiety scores. 
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6. Hypothesis 6: There is no relationship between locus of control 

as measured by the Learning Styles Inventory and anxiety as measured 

by A Test of Attitudes. 

Pearson product-moment correlations were computed between 

pretreatment locus of control subscores and anxiety scores and between 

posttrc;atment locus of control subscores and anxiety scores. 

In addition, analysis of covariance was used to compare experi

mental and control groups on posttreatment people orientation scores 

after adjusting the posttreatment scores for differences in people orien

tation scores on the pretreatment. A correlation matrix using the 

Pearson product-moment correlation was generated for the total sample 

of 70 subjects. The alpha level was set at 0.05 for this study. The 

Statistical Package for the Social Sciences (Nie et al., 1975) was used 

for data analyses. 



CHAPTER 4 

RESULTS OF STUDY 

This chapter reports the results of this research project. The 

general results are presented, the null hypotheses are restated, and 

specific analyses are made. 

General Results 

As a resu1t of the analysis of covariance, an I value beyond 

the 0.05 level of significance was found for Hypothesis 3, indicating a 

difference between experimental and control groups on posttreatment 

EMG baseline levels. Statistically significant relationships at the 0.05 

level were 'found between posttreatment anxiety scores and posttreat

ment EMG levels and between posttreatment people orientation scores 

and posttreatment anxiety scores. 

Testing the Hypotheses 

Hypothesis 1 

There is no difference between experimental and control groups 

on locus of control as measured by the Learning Styles Inventory. 

The analysis of covariance for the locus of control subscores 

did not exceed the 0.05 significance level, indicating that the locus of 

control subscores do not differ significantly between the experimental 

and control groups on the adjusted posttreatment means (Tables 4 and 

5) . The null hypothesis was therefore not rejected. 
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Table 4. Summary for analysis of covariance comparison of posttreat
ment internality by group adjusted for pretreatment inter
nality differences. 

Source of 
Variation 

Cov aria tes • 
Pretreatment 
Internality 

Main Effects. 
Group 

Explained 

Residual 

Total 

Degrees 
Sum of of Mean 

Squares Freedom Squares 

104.947 1 104.947 

0.072 1 0.072 

105.019 2 52.509 

517.967 67 7.731 

622.986 69 9.029 

Significance 
of 

F F 

13.575 0.000 

0.009 0.923 

6.792 0.002 

Table 5. Summary for analysis of covariance comparison of posttreat
ment externality by group adjusted for pretreatment exter
nality differences. 

Source of 
Variation 

Covariates. 
Pretreatment 
Externality 

Main Effects. 
Group 

Explained 

Residual 

Total 

Sum of 
Squares 

1449.495 

0.304 

1449.798 

1426.773 

2876.571 

Degrees 
of f\'lean 

Freedom Squares 

1 1449.495 

1 0.304 

2 724.899 

67 21. 295 

69 41. 689 

Significance 
of 

F F 

68.067 0.000 

0.014 0.905 

34.041 0.000 
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Hypothesis 2 

There is no difference between experimental and control groups 

on anxiety as measured by A Test of Attitudes. 

The analysis of covariance for the anxiety scores did not ex-

ceed the 0.05 level of significance. indicating that the anxiety scores do 

not differ significantly between the experimental and control groups 

(Table 6). The null hypothesis was therefore not rejected. 

Table 6. Summary for analysis of covariance comparison of posttreat-
ment A Test of Attitudes by group adjusted for pretreatment 
A Test of Attitudes differences. 

Degrees Significance 
Source of Sum of of Mean of 
Variation Squares :-'reedom Squares F F 

Covariates. 
Pretrea tmen t 
A Test of 
Attitudes 330.960 1 330.960 74.566 0.000 

Main Effects. 
Group 2.379 1 2.379 0.536 0.467 

Explained 333.339 2 166.670 37.551 0.000 

Residual 284.064 64 4.438 

Total 617.403 66 9.355 
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Hypothesis 3 

There is no difference between experimental and control groups 

on final baseline EMG levels. 

The analysis of covariance for the EMG microvolt levels did 

exceed the 0.05 requirement, indicating that the adjusted mean frontalis 

EtdG levels differ significantly between the experimental and control 

groups (Table 7 and Figures 3 and 4). The null hypothesis was 

rejected. 

Table 7. Summary for analysis of covariance comparison of posttreat-
ment EMG by group adjusted for pretreatment EMG dif-
ferences. 

Degrees Signi ficance 
Source of Sum of of Mean of 
Variation Squares Freedom Squares F F 

Covariates, 
Pretrea tmen t 
EMG 131. 382 1 131. 382 67.001 0.000 

Main Effects, 
Group 7.552 1 7.552 3.851 0.054 

Explained 138.934 2 69.467 35.426 0.000 

Residual 131. 380 67 1. 961 

Total 270.314 69 3.918 
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Figure 3. Comparison of groups on adjusted posttreatment EMG 
level 
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Figure 4. Experimental group's unadjusted averaged EMG level 
by session 
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Hypothesis 4 

There is no relationship between muscle activity as measured by 

EMG and locus of control orientation as measured by the Learning 

Styles Inventory. 

Pearson product-moment correlations computed between pretreat

ment EMG baseline and locus of control subscores and between post

treatment El\'1G baseline and locus of control subscores were not 

significant at the 0.05 level (Table 8). The null hypothesis was there

fore not rejected. 

Hypothesis 5 

There is no relationship between muscle activity as measured by 

EMG and anxiety as measured by A Test of Attitudes. 

Pearson product-moment correlations computed between pretreat

ment EMG baseline and anxiety scores and between posttreatment EMG 

baseline and anxiety scores resulted in a significant correlation at the 

0.05 level between posttreatment EMG and posttreatment anxiety (Table 

8) . The null hypothesis was rejected for posttreatment EMG and post

treatment anxiety. 

Hypothesis 6 

There is no relationship between locus of control as measured 

by the Learning Styles Inventory and anxiety as measured by A Test of 

Attitudes. 

Pearson product-moment correlations computed between pretreat

ment locus of control subscores and anxiety scores and between post

treatment locus of control subscores and anxiety scores were not 



Table 8. Intercorrelations among variables 

Variable 1 2 3 4 5 6 7 8 9 10 

1. Pretreatment .00 -.06 .13 .02 .69* .03 -.04 .17 .15 
EMG 

2. Pretreatment -.01 -.29* .08 -.08 .41* .17 -.12 .07 
Internality 

3. Pretreatment .07 .14 -.14 -.0] .70* .27* .07 
Externality 

4. Pretrea tmen t .05 .04 -.20 .00 .67* .18 
People 
Orientation 

5. Pretreatment .13 .07 -.03 .17 .73* 
A Test of 
Attitudes 

6. Posttreatment -.06 -.13 .07 .24* 
EMG 

7. Posttreatment .10 -.11 .01 
Internality 

8. Posttreatment .23* -.04 
Externality 

9. Posttreatment .26* 
People 
Orientation 

10. Posttreatment 
A Test of 
Attitudes 

*£ < .05 0"-
.p. 
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significant at the 0.05 level (Table 8). The null hypothesis was there-

fore not rejected. 

Other results indicated a significant correlation at the 0.05 level 

for the posttreatment EMG and posttreatment anxiety scores, posttreat-

ment externality and posttreatment people orientation subscores, and 

posttreatment people orientation subscores and posttreatment anxiety 

scores. 

Analysis of covariance for the people orientation subscale did 

not exceed the 0.05 level of significance, indicating that the people 

orientation scores do not significantly differ between the experimental 

and control groups (Table 9). 

Table 9. Summary for analysis of covariance comparison of posttreat
ment people orientation by group adjusted for pretreatment 
people orientation differences. 

Source of 
Variation 

Covariates, 
Pretrea tmen t 
People 
Orientation 

Main Effects, 
Group 

Explained 

Residual 

Total 

Degrees 
Sum of of 

Squares Freedom 

427.208 1 

14.005 1 

441.214 2 

500.058 67 

941.271 69 

Mean 
Squares 

427.208 

14.005 

220.607 

7.464 

13.642 

Significance 
of 

F F 

57.239 0.000 

1.876 0.175 

29.558 0.000 



CHAPTER 5 

SUMMARY AND RECOMMENDATIONS 

This chapter contains a summary of the study, conclusions 

based on the results obtained from the data, and recommendations for 

further research. 

General Summary 

A review of the literature supported the use of frontalis EMG 

training in stress and anxiety reduction. Research findings also sup

ported the use of EMG training to produce a shift in locus of control 

orientation from externality to internality. 

A review of the locus of control research indicated that locus of 

control may be an important variable in the rehabilitation and education 

of physically disabled persons. 

There is limited research orr locus of control and deaf persons 

and a lack of research on frontalis EtvlG biofeedback and deaf persons. 

No research has focused on the effects of frontalis EMG biofeedback 

training on locus of control anci anxiety in deaf college students. 

Purpose 

The purpose of this study was to examine the effects of fron

talis electromyographic biofeedback training on locus of control and 

anxiety of deaf college students. 
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Sample 

Seventy students at the National Technical Institute for the 

Deaf were paid for their voluntary participation in the study. The 39 

male and 31 female subjects ranged in age from 18 to 35 years. The 

average pure tone hearing loss in the better ear for these students was 

98.7 and ranged from 68 to 120 decibels. 

Procedure 

Subjects were randomly assigned to experimental and control 

groups. Both groups completed pretreatment measures of frontalis elec

tromyographic levels, locus of control, and anxiety. The experimental 

group completed six half-hour biofeedback sessions during a 3-week 

treatment phase. The control group was not seen during the treatment 

phase. Both groups completed posttreatment measures for frontalis 

electromyographic levels, locus of control, and anxiety. 

Statistical Treatment 

Analyses of covariance were used to compare experimental and 

control groups on posttreatment means after adjusting the posttreatment 

means for differences on the pretreatment means. A correlation matrix 

(Table 8) using the Pearson product-moment correlation was generated 

for the total sample of 70 subjects. 

Results 

A significant difference at the 0.05 level resulted between 

experimental and control groups on posttreatment EMG means. No 
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significant differences between the groups were obtained for the depen

dent variables of locus of control and anxiety. 

A significant correlation at the E. < .05 levels resulted for post

treatment EMG and posttreatment anxiety scores, posttreatment 

externality and posttreatment people orientation subscores, and 

posttreatment people orientation subscores and posttreatment anxiety 

scores. 

Limitations 

The study was restricted to volunteer subjects from the 

National Technical Institute for the Deaf, Rochester, New York. The 

students are not necessarily representative of other deaf students 

attending postsecondary schools or of the adult deaf population. 

Conclusions 

The conclusions based on the results of the statistical analyses 

of the data are: 

1. Deaf college students in the experimental group differed signifi

cantly in mean frontalis EMG levels from students in the control group. 

This supports previous research that EMG biofeedback training reduces 

specific muscle tension. The results indicate that deaf college stur1ents 

using only visual feedback were able to reduce muscle activity. 

2. Deaf students in the experimental group did not differ signifi

cantly in mean locus of control scores from students in the control 

group. It appears that within the parameters of the present study. 

EMG biofeedback training had no significant effect on shifting locus of 

control from externality to internality. 
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3. Deaf students in the experimental group did not differ signifi

cantly in mean anxiety scores from students in the control group. It 

appears that frontalis EMG biofeedback training has no significant effect 

on reducing anxiety. 

4. No significant correlations were found for EMG levels and locus 

of control orientations. There appear to be no significant relationships 

between the levels of muscle tension and internality or extern 3.lity. 

5. No significant correlations were found for locus of control ori

entations and anxiety. There appear to be no significant relationships 

between internality or externality and anxiety. 

6. A significant relationship was found between posttreatment EMG 

levels and posttreatment anxiety scores. 

Discussion 

This study was initiated to investigate the effects of frontalis 

EMG biofeedback training on locus of control and anxiety in deaf college 

students. Results indicated a reduction in EMG microvolt levels in a 

specific muscle following biofeedback. This is encouraging as it implies 

that EMG biofeedback could be successfully used with a deaf popUlation 

for the prevention and remediation of stress-related illnesses. 

Individuals' responses to stress in educational, job training, 

and work environments often lead to maladaptive coping mechanisms 

such as the excessive use of drugs or alcohol. Counselors may find 

biofeedback training for stress reduction useful as an adjunct to coun

seling with deaf students or deaf rehabilitation clients. Biofeedback is 

immediate and concrete and fits well into a directive counseling mode 
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often recommended as effective with externally oriented persons (Dua, 

1970; Friedman & Dies, 1974) and with deaf persons (Patterson & 

Stewart, 1971). At the same time, biofeedback may be used with 

minimal involvement of a counselor. This nondirective approach may be 

more effective and more preferred by internally oriented persons 

(Friedman & Dies, 1974). 

Previous research indicated that externals require more biofeed

back training time than internals (Carlson, 1977; Fotopoulos & Binegar, 

1977). To the extent that deaf persons are external (Bodner & Johns, 

1976; Dowaliby et al., 1982) they may require extended time to estab

lish a training effect. Although a significant result in lowering EMG 

levels was obtained in the present study, the reduction was minimal. 

However, the decreasing E~1G level of the experimental group was en

couraging and suggests that continued training would have produced a 

clinically significant reduction. Extended training may also be needed 

to modify the locus of control orientations toward internality and to 

lower anxiety levels. 

Recommendations 

The results of this study suggest areas for further research: 

1. There is a need to investigate the time element of biofeedback 

training with deaf persons. It is possible that an increase in the nur.1-

bel' of biofeedback sessions and in the frequency of the sessions would 

result in greater decreases in EMG levels, significant decreases in 

anxiety and externality, and significant increases in internality. It 

would be beneficial to have some indication of the length of training 



needed with deaf persons to establish significant changes on these 

variables. 
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2. There is a need to investigate locus of control orientations of 

deaf persons with different educationaI backgrounds. Students with 

residential school backgrounds may differ on locus of control compared 

with students with mainstreamed public school backgrounds. There is 

also a need to investigate locus of control orientations of deaf students 

at different educational levels, including elementary, secondary, and 

postsecondary. Results could possibly help administrators, educators, 

and counselors in providing an appropriate educational environment. 

3. There is a need to investigate locus of control orientations of 

deaf persons with different preferred modes of communication. There 

may be differences between students preferring oral, sign, and total 

communication methods. 

4. There is a need for further investigation of the relationships of 

locus of control, anxiety, field-dependent cognitive styles, and EMG 

levels of deaf persons. In addition to the need for continuing research 

with the measures used in this study, research with other measures 

especially designed for the deaf or modified for use with deaf persons 

is needed. 



APPENDIX A 
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Experimental Subject1s Consent 

Title: Effects of Electromyographic Biofeedback Training on Locus of 
Control of Deaf College Students. 

Purpose: To examine the relationship between electromyographic (EMG) 
biofeedback training and locus of control within deaf college 
students. 

Objectives: To increase control of muscle activity and internal locus of 
control within deaf college students. 

Population: Deaf college students enrolled in a postsecondary program 
with support services for deaf persons. 

You are being asked to voluntarily be part of this study. Dur
ing the first meeting you will be asked to complete three 
questionnaires: The Demographic Questionnaire, the Learning Styles 
Inventory, and A Test of Attitudes. You will also be introduced to 
electromyographic (E~IG) biofeedback, a machine that tells you how 
much muscle tension you have. The first meeting will last about I-H 
hours. You will be scheduled for six biofeedback meetings. Each 
meeting will be for one-half hour. We will meet two times a week for 
three weeks. A final meeting of about 45 minutes will also be set up. 
During the final meeting, you will again complete the questionnaires. 
The total time required of you in the study will be about five hours. 

During each of the eight meetings, the following will be done: 
(1) surface sensors will be placed on your forehead after the forehead 
is cleaned; (2) you will be asked to sit in a comfortable chair for 20 
minutes and to completely relax; (3) during each meeting the forehead 
tension level will be recorded; (4) when the meeting is finished the 
sensors will be removed; (5) your forehead will be washed. 

Cleaning the forehead may cause a little irritation so a lotion 
will be provided to you. There are no physical or psychological prob
lems expected. You may enjoy learning about your muscle tension and 
how relaxation and biofeedback can help to reduce body tension. You 
may ask questions at any time during the study. The researcher will 
provide time for questions at the end of each meeting. If you are 
interested, you may see the information about yourself and the general 
results when the study is finished. You may withdraw froD the study 
at any time without fear of penalty from the researcher or the college. 
You are asked to make a sincere effort to come to the eight meetings 
once you agree to be in the study. The results of the study will be 
confidential. No names will be used. If the study is published, the 
results will be discussed as group results, with no names mentioned. 
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Subject's Consent (Continued) 

"I have read the above 'Subject's Consent. I The nature, 
demands, risks, and benefits of the project have been explained to me. 
I understand that I may ask questions and that I may withdraw from 
the project at any point in time without ill will. 

I also understand that this consent form will be filed in an area 
designated by the Human Subjects Committee with access restricted to 
the principal investigator or authorized representative of the particular 
department. I understand that a copy of this consent form is available 
to me upon request. II 

Subject's Signature: Date: ------------------------------------ -----------

Witness's Signature: Date: ------------------------------------ -----------

Principal Investigator: Date: --------------------------------- -----------
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Control Subject's Consent 

Title: Effects of Electromyographic Biofeedback Training on Locus of 
Control of Deaf College Students. 

Purpose: To examine the relationship between electromyographic (ErI'lG) 
biofeedback training and locus of control within deaf college 
students. 

Objectives: To increase control of muscle activity and internal 
locus of control within deaf college students. 

Population: Deaf college students enrolled in a postsecondary program 
with support services for deaf persons. 

You are being asked to voluntarily be part of this study. Dur
ing the first meeting you will be asked to complete three question
nalres: The Demographic Questionnaire, the Learning Styles Inventory, 
and A Test of Attitudes. You will also be introduced to electromyo
graphic (EMG) biofeedback, a machine that tells you how much muscle 
tension you have. The first meeting will last about I-H hours. A 
final meeting of about 45 r.1inutes during the fifth or sixth week will be 
scheduled. During the final meeting, you will again complete two ques
tionnaires. The total time required of you in the study will be about 
two hours. 

During each of the two meetings, the following will be done: 
(1) surface sensors will be placed on your forehead after the forehead 
is cleaned; (2) you will be asked to sit in a comfortable chair for 20 
minutes and to completely relax; (3) during each meeting the forehead 
tension level will be recorded; (4) when the meeting is finished the 
sensors will be removed; (5) your forehead will be washed. 

Cleaning the forehead may cause a little irritation so a lotion 
will be provided to you. There are no physical or psychological prob
lems expected. You may enjoy learning about your muscle tension and 
how relaxation and biofeedback can help to reduce body tension. You 
may ask questions at any time during the study. The researcher will 
provide time for questions at the end of each meeting. If you are 
interested, you may see the information about yourself and the general 
results when the study is finished. You may withdraw from the study 
at any time without fear of penalty from the researcher or the college. 
You are asked to make a sincere effort to come to the two meetings 
once you agree to be in the study. The results of the study will be 
confidential. No names will be used. If the study is published, the 
results will be discussed as group results, with no names mentioned. 
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Subject's Consent (Continued) 

"I have read the above 'Subject's Consent.' The nature, 
demands, risks, and benefits of the project have been explained to me. 
I understand that I may ask questions and that I may withdraw from 
the project at any point in time without ill will. 

I also understand that this consent form will be filed in an area 
designated by the Human Subjects Committee with access restricted to 
the principal investigator or authorized representative of the particular 
department. I understand that a copy of this consent form is available 
to me upon r,equest." 

~ 

Subject's Signature: Date: ----------------------------------- -----------

Witness's Signature: Date: ----------------------------------- -----------

Principal Investigator: Date: --------------------------------- -----------
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Demographic Questionnaire 

I.D. Number: ------

Date: ----------

1. Age: 

2. Sex: 

3. When did you become deaf_? ___________________ __ 

4. How long have you used sign language? ---------------
5. Are any other members of your family deaf? 

Yes No ----

Please check and list ages of brothers and sisters: 

Deaf or Hearing 

Age: 

Father 

Mother 

Brother 

---

6. Where did you got to school before college: 

or Sister 

Residential School ---

Other 

Date: 

Date: 

No. of years 

No. of years 
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7. What is your major in college? 

8. What class are you? Freshman Sophomore ----- -----
Junior Senior ----

9. Do you have any disability other than deafness? 

Yes No If yes, what? --------------------------

10. Do you take any medication prescribed by a doctor: 

Yes No If yes, what? ---------------------
11. Do you use any non-prescription medication (like aspirin, 

Excedrin, Milk of Magnesia, Sominex)? Yes No 

12. Do you drink coffee, tea or Coca Cola? Yes 

13. Do you drink alcoholic beverages? Yes 

------

------

No 

No 

If yes, how many glasses of beer, wine or mixed drink do you 

drink each week? ----------------------------------
14. Do you exercise regularly? Yes No ---- -----

If yes, what kind of exercise do you do? --------------------

15. Do you think that you are generally healthy? 

Yes No --- ---
16. Have you ever :lad biofeedback training? Yes ---- No 

If yes, please describe: 



APPENDIX C 

NTID LEARNING STYLES INVENTORY 

The NTID Learning Styles Inventory was used for this study 

by permission of the developers, F. J. Dowaliby, N. E. Burke. and 

B. G. McKee, Department of Educational Research and Development of 

the National Technical Institute for the Deaf at Rochester Institute of 

Technology, Rochester, New York. 
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and 

Study HabUs 
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All information collected from this questionnaire will be kept confidential. 
Your ansvvers will not affect your grades in any of your classes. 

Name ____________________ _ 
Social Security No. --------

Are you: What is your majo(? 

Male Female 

How ofd are you? ___ _ How many quarters have you had this majo:? 

What year did you first come to NTID? ~-
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Please circle the letter that' 
best describes how you feel 

>- e Cl) >.0 e -0 
Cofl> C!> 

::J 0) ... 

Co CI) Ol COl 
0 .... e 0 

c:J 0'" 
::Ol 0) en .. '" 
cn< <t z E inc 

1. When I think my homework Is hard, most of the time It is SA A NS 0 SO 
hard because the teacher gave out hard work. 

2. I learn better in class when I find out how to do a SA A NS o SO 
problem by myself. 

3. If my boss fired me, It would probably be cause other SA A NS 0 SO 
peopfe did not help enough when I needed help. 

4. If I fail a course, It means that my work was not good enough. SA A NS 0 SO 

5. When I am successful In my job, it Is probably because SA A NS 0 SO 
other people did my work for me. 

6. I learn better when I study with my friends than when I SA A NS 0 SO 
study by myself. 

7. I will be successful In my career If I know Important people. SA A NS 0 SO 

8. If I have to work on (solve) a new problem in math or science SA A NS 0 SO 
class, I like to try to do the problem myself. 

9. When a teacher says that I did not do a good job on my SA A NS 0 SO 
homework, that means the teacher does not like me. 

10. When I get a bad grade on a test, most of the time, It Is SA A NS 0 SD 
because I did not study enough for the test. 

11. To get more money at work, a person has to be lucky. SA A NS 0 SD 
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12. When a teacher gives me a project, I like best to do the project SA A NS 0 SD 
alone (by myself). 

13. When a teacher tells me that my homework Is very good, that SA A NS D SD 
means that the teacher says that to al/ the students to make them 
work harder. 

14. When i think my homework is hard, most of thE: time it is hard SA A NS 0 SD 
because I did not study enough before I tried to do the homework. 

15. When I get an "An on a test, most of the time it is because 
the test was very easy. 

16. When my teacher gives me a homework problem which is not 
exactly like examples given in class, I often ask my friends for 
help with the problem.' 

SA A NS 0 SD 

SA A NS D SD 

17. If my boss fired me, It would probably be because I did not work SA A NS 0 SD 
hard enough. 

18. When I get a good grade in a course, it is most often because 
the teacher liked me. 

19. I learn better when I study by myself than when I study with 
my friends. 

20. When a teacher tells me to improve by work, that means that 
the teacher says that to al/ the students to make them work 
harder. 

21. When I have trouble learning something in a class, it is most 
often because I did not try hard enough to learn it. 

22. If I fail a course, it means that the teacher did not like me. 

23. When my teacher gives me a homework problem which is not 
exactly like examples given in class, I find out how to do the 
problem by myself. 

SA A NS D SD 

SA A NS D SD 

SA A NS 0 SD 

SA A NS 0 SD 

SA A NS 0 SO 

SA A NS D SD 
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NTID's principle goal in dOing research Is to Influence the education, training and 
career placement of deaf citizens through systematic examination of issues related to 
deafness. As one part of NTID's total research effort, the Department of Research and 
Development conducts descriptive and experlm~ntal research. Research findings are 
used in the development of programs and materials In the areas of learning and 
Instruction, personal and social growth, and career development of deaf students. 

This material was prepared through an agreement between Rochester Institute of 
Technology and the U.S. Department of Education 

NTID Learning Styles Inventory 

Developed by: Dowaliby, F.J., Burke, N.E., & McKee, B.G. 
Department of Educational Research and Development 
National Technical Institute for the Deaf at 
Rochester Institute of Technology. 1982 



APPENDIX D 

A TEST OF ATTITUDES 

A Test of Attitudes is a revised form of the Children's Manifest 

Anxiety Scale (see Castenada, McCandless & Palermo. 1956). It was 

used by permission of the developer, F. J. Dowaliby of the Department 

of Educational Research and Development, National Technical Institute 

for the Deaf at Rochester Institute of Technology, Rochester, New 

York. The December 1981 revised form was used. 
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Answer all questions below. Put a circle around "Yes" if the sentence 
is usually true for you. Circle "No" if the sentence is not usually true 
for you. 

Yes No 1. 

Yes No 2. 

Yes No 3. 

Yes No 4. 

Yes No 5. 

Yes No 6. 

Yes No 7. 

Yes No 8. 

Yes No 9. 

Yes No 10. 

Yes No 11. 

Yes No 12. 

Yes No 13. 

Yes No 14. 

Yes No 15. 

Yes No 16. 

Yes No 17. 

Yes No 18 

Yes No 19. 

Yes No 20. 

Yes No 21. 

Yes No 22. 

I get nervous when someone watches me work. 

I like everyone I know. 

I would rather win than lose in a game. 

I am secretly afraid of a lot of things. 

I have trouble making up my mind. 

I get nervous when things do not go the right way 
for me. 

I worry most of the time. 

I am always kind. 

I worry about what my parents will say to me. 

I always have good manners. 

I have worried about things that did not really make 
any difference later. 

I am always good. 

I worry about what is going to happen. 

I worry about how well I am doing in school. 

I am always nice to everyone. 

I tell the truth every single time. 

I feel someone will tell me I do things the wrong way. 

It is hard for me to keep my mind on my school 
work. 

I never get angry. 

Often I feel sick in my stomach. 

I often do things I wish I had never done. 

I never say things I shouldn't. 



Yes No 23. 

Yes No 24. 

Yes No 25. 

Yes No 26. 

F. Dowali - 12 
12/29/81:58 
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I get tired easily. 

It is good to get high grades in school. 

I am nervous. 

I never lie. 



REFERENCES 

Alexander, A. B. An experimental test of assumptions related to the 
use of electromyogram biofeedback as a general relaxation tech
nique. Psychophysiology, 1975. g, 656-662. 

Altshuler, K. Psychiatric considerations in the adult deaf. American 
Annals of the Deaf, 1962, 107, 560-561. 

Altshuler, K. Sexual patterns and family relationships. In J. 
Rainier, K. A It shu 1 er & F. K all man ( Ed s • ), -:F=a_m-:i1:-,y,---a:c::n_d_tv--::1-:;-e_n ..... t a_I 
Health Problems in a Deaf Population. New York: New York 
State Psychiatric Institute, 1963, 187-204. 

Altshuler, K. Z, Deming, W. E., Vollenweider, J., Rainier, J. D., & 
Tendler, R. Impulsivity and profound early deafness: A 
cross-cultural inquiry. American Annals of the Deaf. 1976, ~, 
331-345. 

Astor, M. H. An introduction to biofeedback. American Journal of 
Orthopsychiatry, 1977 47(4), 615-625. 

Balshan, 1. D. Muscle tension and personality in women. Archives of 
General Psychiatry, 1962, 2, 436-448. 

Beatty, J., & Legewie, H. Biofeedback and behavior. New York: 
Plenum Press, 1977. 

Bendell, D., Tollefson, N., & Fine, M. Interaction of locus of control 
orientation and the performance of learning disabled adoles
cents. Journal of Learning Disabilities, 1980, Q(2), 32-35. 

Berlinsky, S. Measurement of the intelligence and personality of the 
deaf: A review of the literature. Journal of Speech and Hear
ing Disorders. 1952, 28, 39-54. 

Bialer, 1. Conceptualization of success and failure in mentally re
tarded and normal children (Doctoral dissertation, George Pea
body College for Teachers, 1960). Dissertation Abstracts In
ternational, 1961, ~(08), 2357. 

Blanton, R. L., & Nunnally, J. C. Evaluational language processes in 
the deaf. Psychological Reports, 1964, 12, 891-894. 

Bodner, B. A., & Johns, J. Personality and hearing impairment: A 
study in locus of control. Volta Review, 1977 79(6), 362-372. 

88 



Brown, B. B. New mind, new body. New York: Harper & Row, 
1974. 

89 

Brown, B. B. Stress and the art of biofeedback. New York: Harper 
& Row, 1977. 

Brown, W. F., & Holtzman, W. H. A study-attitudes questionnaire for 
predicting academic success. Journal of Educational Psycho
logy, 1955, 46, 75-84. 

Budzynski, T. H., & Peffer, K. E. Biofeedback training, Chapter 23. 
In I. L. Kutash, L. B. Schlesinger & Associates (Eds.), 
Handbook on stress and anxiety. San Francisco: Jossey-Bass 
Publishers, 1980. 

Budzynski, T. H., & Stoyva, J. M. An instrument for producing 
deep muscle relaxation by means of analog information feedback. 
Journal of Applied Behavior Analysis, 1969, ~ (4), 231-237. 

Budzynski, T. H., & Stoyva, 
behavior therapy. In 
DiCara, J. Kamiya, N. 
back and self-control. 
437-459. 

J. U. Biofeedback techniques in 
D. Shapiro, T. X. Barber, L. V. 
E. Miller & J. Stoyva (Eds.), Biofeed
Chicago: Aldine Publishing Co-:-;-T973 , 

Campbell, D. T., & Stanley, J. C. Experimental and quasi-
experimental designs for research. Chicago, Rand McNally 
College Publishing Co., 1963. 

Canter, A., Kondo, C. Y., & Knott, J. R. A comparison of E~IG 

feedback and progressive muscle relaxation training in anxiety 
neurosis. Bri tish Journal of Psychiatry, 1975, 127, 470-477. 

Carlson, J. G. Locus of control and frontal electromyographic re
sponse training. Biofeedback and Self-Regulation, 1977, 2 (3) , 
259-271. 

Carlson, J. G., & Feld, J. L. Incentives and locus of control in 
frontal EMG training. In Proceedings of the Biofeedback 
Society of America, Albuquerque, March 3-7, 1978, 223-226. 

Casteneda, A., McCandless, B. R., & Palermo, D. S. The children's 
form of the manifest anxiety scale. Child Development, 1956, 
27(3), 317-326. 

Chance, J. E., & Goldstein, A. G. Internal-external control of rein
forcement and embedded-figures performance. Perception and 
Psychophysics, 1971 ~, 33-34. 



90 

Cober-Ostby, C. Family support programs: A vital service for 
hearing impaired developmentally disabled persons. Model 
demonstration program. Tucson: University of Arizona, 
Rehabilitation Center, 1976 [pamphlet]. 

Coursey, R. D. Electromyograph feedback as a relaxation technique. 
Journal of Consulting and Clinical Psychology, 1975, 43(6), 
825-834. 

Craig, H. B. A sociometric investigation of the self-concept of the 
deaf child. American Annals of the Deaf, 1965 no, 456-478. 

Curtis, ~1. A. Counseling in schools for the deaf: The state of the 
art (Doctoral dissertation, University of Arizona, Tucson, 
1979). Dissertation Abstracts International, 1980, 40(08-A), 
4408. -

Davis, H., & Silverman, S. R. Hearing and deafness. New York: 
Holt, Rinehart and Wilson, 1978. 

Davis, P. J. Electromyograph biofeedback: Generalization and the 
relative effects of feedback, instructions and adaptation. 
Psychophysiology, 1980, 17, 604-612. 

DeGood, D. E., & Chisholm, R. C. Multiple response comparison of 
parietal EEG and frontalis EMG biofeedback. Psychophysiology, 
1977, li, 258-265. 

DiCarlo, L. M., & Dolphin, J. E. Social adjustment and personality 
development of deaf children: A review of the literature. 
Exceptional Children, 1957, ~, 111-118. 

Dillon, R. F. Cognitive style and elaboration of logical abilities in 
hearing-impaired children. Journal of Experimental Child Psy
chology, 1980, 30, 389-400. 

Distefano, M. K., Jr., Pryer, M. W., & Smith, C. E. Comparisons of 
normal adolescents, psychiatric patients, and adults on internal
external control. Journal of Clinical Psychology, 1971, 27, 
343-345. 

Dowaliby, F. J. A Test of Attitudes. Rochester, New York, National 
Technical Institute for the Deaf at Rochester Institute of 
Technology, 1981. 

Dowaliby, F. J .. Burke, N. E., & McKee, B. G. A comparison of 
hearing-impaired and normally-hearing students on locus of con
trol, people orientation, and study habits and attitudes. 
Rochester, New York: National Technical Institute for the Deaf 
at Rochester Institute of Technology, Paper Series, 1982. 



91 

Dowaliby, F. J., Curwin, R., & Quinsland, L. Classroom structure 
and student participation: An aptitude-by-treatment interaction 
approach to instructional research for the hearing impaired. 
Rochester, New York: National Technical Institute for the Deaf 
at Rochester Institute of Techrio10gy, Paper Series No. 47, 
1981. 

Dua, P. S. Comparison of the effects of behaviorally oriented action 
and psychotherapy reeducation on introversion-extraversion, 
emotionality, and internal-external control. Journal of Counsel
ing Psychology, 1970, 17(6), 567-572. 

Engelhardt, L. Awareness and relaxation through biofeedback in pub
lic schools. In Proceedings of the Biofeedback Society of Amer
ica, March 3-7, Albuquerque, New Mexico, 1978, 144-146. 

Fee, R. A., & Girdano, D. A. The relative effectiveness of three 
techniques to induce the trophotropic response. Biofeedback 
and Self-Regulation, 1978, i(2), 145-157. 

Finley, W. W., Musicant, R. A., Billings, S. D., & Rosser, I'll. Bio
feedback of auditory far-field potentials from the brainstem: 

Finley, 

Implications for sensory modification. In Proceedings of the 
Biofeedback Society of America, March 3-7, Albuquerque, New 
t-.lexico, 1978, 283-285. 

W. W., Nimen, C. A., Standley, J., & Wansley, R. A. 
E1ectrophysiologic behavior modification of frontal ElvlG in 
cerebral-palsied children. Biofeedback and Self-Regulation, 

------------------------~------1977, ~, 59-79. 

Fotopoulos, S. S., & Binegar, G. A. Differences in baselines and 
volitional control of EEG (8-12 Hz and 13-20 Hz) EMG and skin 
temperature internal versus external orientation [abs.J. Bio
feedback ann Self-Regulation, 1977, ~, 357. 

Frid1unn, A. J., Fowler, S. C., & Pritchard, D. A., Striate muscle 
tensional patterning in frontalis EMG biofeedback. Psychophys
iology, 1980, 12(1), 47-55. 

Friedman, M. L., & Dies, R. R. Reactions of internal and external 
test-anxious students to counseling and behavior therapies. 
Journal of Consulting and Clinical Psychology, 1974, 42(6), 921. 

Furth, H. G. Deafness and learning: A psychological approach. 
Belmont, California: Wadsworth Publishing Company, 1973. 

Garrison, W. M., & Tesch, S. Self-concept and deafness: A review 
of research literature. Rochester, New York: National 
Technical Institut; for the Deaf, Paper Series No. 27, 1978. 



92 

Garrity, T. F. Vocational adjustment after first myocardial infarction. 
Social Science and Medicine, 1973, 2, 705-717. 

Glaus, K. D., & Kotses, H. 
tension: A closer look. 

Generalization of conditioned muscle 
Psychophysiology, 1979, 16, 5l3-519. 

Goldstein, A. M., & Reznikoff, M. Suicide in chronic hemodialysis 
patients from an external locus of control framework. American 
Journal of Psychiatry, 1971, 127(9), 1204-1207. 

Gottesfeld, H., & Dozier, G. Changes in feelings of powerlessness in 
a community action program. Psychological Reports, 1966, 
.!2(3) , 978. 

Green, A. M., & Green, E. E. Biofeedback: Research and therapy. 
In N. O. Jacobson (Ed.), New ways to health. Stockholm: 
Natur ock Kultur, 1975. 

Green, E. E., Green, A. M., & Walters, E. D. Voluntary control of 
internal states: Psychological and physiological. Journal of 
Transpersonal Psychology, 1970, .!.' 1-26. 

Greenberg, M. T. Hearing families with deaf children: Stress and 
functioning as related to communication method. American 
Annals of the Deaf, 1980, 1063-1071. 

Grinker, R. R., Vernon, M., Mindel, E., Rothstein, D. A., Easton, 
H., Koh, S. D., & Collums, L. Psychiatric diagnosis, therapy, 
and research on the psychotic deaf. Washington, D. C., De
partment of Health, Education, and Welfare, 1969. 

Hagmeier, L. D. Locus of control and self-concept: Implications for 
rehabilitation and an investigation of a method for their change 
(Doctoral dissertation, University of Washington, Seattle,1973). 
Dissertation Abstracts International, 1973, 34, 2388-A. 

Hallahan, D. P., Gajar, A. H., Cohen, S. B., & Tarver, S. G. 
Selective attention and locus of control in learning disabled and 
normal children. Journal of Learning Disabilities, 1978, Q (4) , 
47-52. 

Hardy, R. E., & Cull, J. G. Educational and psychosocial aspects of 
deafness. Springfield, Illinois: Charles C Thomas, 1974. 

Haynes, S. N., Moseley, D., & McGowan, W. T. Relaxation training 
and biofeedback in the reduction of frontalis muscle tension. 
Psychophysiology, 1975, ~(5), 547-552. 

Herzog, D. R. Internal-external control and biofeedback efficacy. 
(California School of Professional Psychology, San Diego.) 
Dissertation Abstracts International, 1978, 38(9-B), 4461. 



93 

Hiroto, D. S., Locus of control and learned helplessness. Journal of 
Experimental Psychology, 1974, 102, 187-193. 

Hodge, G. R., & Collatz, F. A. Efficacy of EMG biofeedback training 
in improving examination performance of text-anxious college 
students. Biofeedback and Self-Regulation, 1980 , ~ (3) , 
369-370. 

Holbrook, A., & Crawford, G. H. Modification of vocal frequency and 
intensity in the speech of the deaf. Volta Review, 1970, 72(8), 
492-497. 

Holliday, J. E., & Munz, D. C. EMG biofeedback training and 
changes in locus of control. In Proceedings of the Biofeedback 
Society of America, Albuquerque, New Mexico, March 3-7, 1978, 
238-241. 

Jacobson, E. Progressive relaxation. Chicago: University of Chicago 
Press, 1938. 

Kappes, B., & Michaud, J. Contingent vs. noncontingent EMG feed
back and hand temperature in relation to anxiety and locus of 
control. Biofeedback and Self-Regulation, 1978, ~(l), 51-60. 

Kloepping, K. B. The prediction of academic achievement of physical
ly disabled students (Doctoral dissertation, University of 
Arizona, Tucson, 1972). Dissertation Abstracts International, 
1972, 33, 2735A-2736A). 

Koelle, W. H. A study to determine differences in locus of control 
orientation between the deaf and the non-deaf. Unpublished 
master 1s thesis, West Virginia University, 1971. 

Koelle, W. H. The effects of locus of control and self-concept on 
academic achievement in deaf adolescents using instrumentation 
modified for deaf subjects (Doctoral dissertation, The Catholic 
University of America, Washington, D. C., 1981). Dissertation 
Abstracts International, 1981, 42, 2033A-2034A. 

Kothare, U. R. Effects of self-regulation of muscle tension and skin 
temperature via biofeedback training on the self-concept and 
other personality traits. Dissertation Abstracts International, 
University of Toronto, Canada, 1978, 39(3-A), 1439. 

KUbler-Ross, E. Death: The Final Stage of Growth. Englewood 
Cliffs, New Jersey: Prentice-Hall, 1975. 

Land, S. L., & Vineberg, S. E. Locus of control in children. Jour
nal of Exceptional Children, 1965, 2l(5), 257-260. 



94 

Lavall~e, Y -J , Lamontagne, Y., Pinard, G., Annable, H., & 
Tetreault, L. Effects of EMG feedback, diazepam and their 
combination on chronic anxiety. In J. Stoyva, J. Kamiya, T. 
X. Barber, N. E. Miller & D. Shapiro (Eds.). Biofeedback and 
self-control. New York: Aldine Publishing, 1977-78. 

LeBoeuf, A. An experiment to test generalization of feedback from 
frontalis EMG. Perceptual and motor skills, 1980, 50, 27-31. 

Lefcourt, H. M. In terna1 versus external control of reinforcements: 
A review. Psychological Bulletin, 1966, 65, 206-220. 

Lefcourt, H. M. Recent developments in the study of locus of control. 
In B. A. t-.laher (Ed.), Progress in experimental personality re
search. Vol. 6. New York: Academic Press, 1972. 

Lefcourt, H. M. & Telegdi, M. S. Perceived locus of control and field 
dependence as predicators of cognitive activity. Journal of 
Consulting and Clinical Psychology, 1971, 37(1), 53-56. 

Levens, H. Organizational affiliation and powerlessness: A case study 
of the welfare poor. Social Problems, 1968, .!...§. (1), 18-32. 

Levine, E. S. Youth in a soundless world. New York: University 
Press, 1956.' 

Levine, E. S. Studies in psychological evaluation of the deaf. Volta 
Review, 1963, 65, 496-512. 

MacDonald, A. P. Internal-external locus of control: A promIsmg 
rehabilitation variable. Journal of Counselin g Psychology, 1971, 
~(2), 111-]16. 

MacDonald, A. P. Internal-external locus of control change-technics. 
Rehabilitation Literature, 1972, ~(2), 44-47. 

McCrone, W. P. The effects of experimentally induced expectancies on 
performance in selected deaf anolescents: An investigation of 
learned helplessness (Doctoral dissertation, University of Ari
zona, Tucson, 1977). Dissertational Abstracts International, 
1977, 38 (04-A), 2047. 

McGowan, W. T., Hanes, S. N., & Wilson, C. C. Frontal electromyo
graphic feedback. Biofeedback and Self-Regulation, 1979, i (4) , 
323-339. 

Meadow, K. P. Personality and social development of deaf persons, 
Chapter 4. In B. Bolton (Ed.), Psychologv of deafness for 
rehabilitation counselors. Baltimore, Maryland: University Park 
Press, 1976. 



95 

Miller, J. O. Role perception and reinforcement conditions in discrim
ination learning among culturally deprived and non-deprived 
chilclren (Doctoral dissertation, George Peabody College for 
Teachers, Nashville, Tennessee, 1963). Dissertation Abstracts 
International, 1964, 24, 5531. 

Miller, N. Learning of visceral and glandular responses. Science, 
1969, 163, 434-435. 

Mindel. E. D., & Vernon. M. They grow in silence: The deaf child 
and his family. Silver Spring. Maryland: National Association 
of the Deaf, 1971. 

Moores. D. F. Educating the deaf: Psychology. principles and prac
tices. Boston: Houghton Mifflin, 1978. 

Muller, K. t-.lainstreaming hearing impaired students into occupational 
education programs: An orientation to some psychological and 
social characteristics of the student. Hearing Rehabilitation 
Quarterly. 1977, ~(4). 7-9. 

Myklebust. H. R. The psychology of deafness, sensory deprivation, 
learning. and adjustment. New York: Grune & Stratton. Inc •• 
1960. 

Nickerson, R. S., Kalikow, D. N., & Stevens, K. N. Computer-aided 
speech training for the deaf. Journal of Speech and Hearing 
Disorders, 1976, il. 120-132. 

Nie, N. H., Hull, C. H., Jenkins, J. G., Steinbrenner, K., & Bent, 
D. H. SPSS, statistical package for the social sciences, 2nd 
edition. New York: McGraw-Hill Book Co., 1975. 

Nielsen, J. B. A comparative study of locus of control of deaf and 
hearing students. Unpublished master's thesis, University of 
Utah, Salt Lake City, 1969. 

Nowicki, S., & Strickland, B. R. A locus of control scale for chil
dren . Journal of Consulting and Clinical Psychology, 1973, 40. 
148-155. 

Olton, D. S., & Noonberg, A. R. Biofeedback: Clinical applications in 
behavioral medicine. Englewood Cliffs, New Jersey: Prentice 
Hall, 1980. 

Parasnis, I., Long, G. L., & Blasdell, 
munication ability in the deaf. 
the Deaf, Paper Series No. 14. 
of Technology. 1977. 

R. Field-dependence and com
National Technical Institute for 
New York: Rochester Institute 



96 

Patterson, C. H., & Stewart, L. G. Principles of counseling with deaf 
people. In A. E. Sussman & L. G. Stewart (Eds.), Counsel
ing with Deaf People. New York: New York University School 
of Education, Deafness Research and Trainin~ Center, 1971. 

Pelletier, K. R. Theory and applications of clinical biofeedback. 
Journal of Contemporary Psychotherapy, 1975, !.(l), 29-34. 

Pelletier, K. R. Mind as healer, mind as slayer. New York: Dell 
Publishing Company, 1977. 

Pintner, R., Fusfeld, 1., & Brunschwig, L. Personality tests of deaf 
adults. Journal of Genetic Psychology, 1937, ~, 305-327. 

Qualls, P. J., & Sheehan, P. W. Electromyograph biofeedback as a 
relaxation technique: A critical appraisal and reassessment. 
Psychological Bulletin, 1981, 90(1), 21-42. 

Rainer, J. D., & Altshuler, K. Z. (Eds.). Expanded mental health 
for the deaf. Washington, D. C.: U. S. Department of Health, 
Education, and Welfare, Social and Rehabilitation Service, 1970. 

Rainer, J. D., Altshuler, K. Z., & Kallmann, F. J. (Eds.). Family 
and mental health problems in a deaf population, 2nd edition. 
Springfield, Illinois: Charles C Thomas, 19&9. 

Raskin, M., Johnson, G., & Rondestvedt, J. W. Chronic anxiety 
treated by feedback-induced muscle relaxation. Archives of 
General Psychiatry, 1973, 28, 263. 

Reed, t-.I., & Saslow, C. The effects of relaxation instructions and 
EMG biofeedback on test anxiety, general anxiety and locus of 
control. Journal of Clinical Psychology, 1980, 36(3), 683-690. 

Reinking, R. H. The influence of internal-external control and trait 
anxiety on acquisition of EMG control [abs. 1 • Biofeedback and 
Self-Regulation, 1977, ~, 358. 

Reinking, R. H., & Kohl, M. L. Effects of various forms of relaxation 
training on physiological and self-report measures of relaxation. 
Journal of Consulting and Clinical Psychology, 1975, 43(5), 
595-600. 

Rotter, J. B. Social learning and clinical psychology. Englewood 
Cliffs, New Jersey: Prentice-Hall, 1954. 

Rotter, J. B. Generalized expectancies for internal versus external 
control of reinforcement. Psychological Monographs, 1966, 80 
(1, Whole No. 609). 



Rotter, J. B. Some problems and misconceptions related to the con
struct of internal versus external control of reinforcements. 
Journal of Consulting and Clinical Psychology, 1975, 43(1), 
56-67. --

Rotter, J. B., Chance, J., & Phares, E. J. Applications of a social 
theory of personality. New York, Rinehart & Winston, 1972. 

97 

Sachs, D. A., Martin, J. E., & Fitch, J. L. The effect of visual 
feedback on a digital exercise in a functionally deaf cerebral 
palsied child. Journal of Behavior Therapy and Experimental 
Psychiatry, 1972, i, 217-222. 

Schein, J. D., & Delk, !vi. T. The deaf population of the United 
States. Silver Spring, l\laryland: National Association of the 
Deaf, 1974. 

Schlesinger, H. S., & Meadow, K. P. Sound and sign: Childhood 
deafness and mental health. Berkeley, California: University of 
California Press, 1972. 

Schultz, J., & Luthe, W. Autogenic training: A psychophysiological 
approach in psychotherapy. New York: Grune and Stratton, 
1959. 

Schwartz, G. Biofeedback as therapy: Some theoretical and practical 
issues. American Psychologist, 1973, 28, 666-673. 

Scott, W. D. Counseling with deaf persons: An overview of literature 
dealing with definitions, situations, and types of approaches 
used. Journal of Rehabilitation of the Deaf, 1978, Q(4), 
16-22. 

Seligman, M. E. P. Helplessness. San Francisco: M. H. Freeman and 
Company, 1975. 

Shipe, D. Impulsivity and locus of control as predictors of achieve
ment and adjustment in mildly retarded and borderline youth. 
American Journal of Mental Deficiencies, 1971, 76(1), 12-22. 

Shontz, F. C. Reactions to crisis. Volta Review, 1965, 67, 364-370. 

Sittenfeld, P., Budzinski, T. H., & Stoyva, J. M. Differential shap
ing of EEG theta rhythms. Biofeedback and Self-Regulation, 
1976, 1., 31-46. 

Smith, R. D. Frontalis muscle tension and personality. Psychophyd
ology, 1973, lQ(3), 311. 

Soloman, J. Psychiatric implications of deafness. Mental Hygiene, 
1943, 27, 439-495. 



98 

Stern, G. S., & Berrenberg, J. L. Biofeedback training in frontalis 
muscle relaxation and enhancement of belief in personal control. 
Biofeedback and Self-Regulation, 1977, ~(2), 173-182. 

Stewart, L. G. Perceptions of selected variables of the counseling 
relationship in group counseling with deaf college students 
(Doctoral dissertation, University of Arizona, Tucson, 1970). 
Dissertation Abstracts International, 1970, l!(03-A), 1026. 

Stokoe, W. C. 
ication. 
187-192. 

Sign codes and sign language: Two orders of commun
Journal of Communication Disorders, 1978, .!...!(2-3), 

Stout, C. C., Thornton, B., & Russell, H. L. Effect of relaxation 
training on students' persistence and academic performance. 
Psychological Reports, 1980, 47, 189-190. 

Stoyva, J. Self-regulation and the stress-related disorders: A per
spective on biofeedback. In J. Kamiya, T. X. Barber, N. E. 
tllillor, D. Shapiro, J. Stoyva (Eds.), Biofeedback and self
control. Chicago: Aldine Publishing Co., 1977. 

Stoyva, J. Guidelines in the training of general relaxation. In J. V. 
Basmajian (Ed.)., Biofeedback--Principles and practices for 
Clinicians. Baltimore, Maryland: Williams & Wilkins, 1979. 

Stoyva, J. M., & Budzynski, T. II. Cultivated low arousal: An anti
stress response? In L. V. Dicara (Ed.), Limbic and autonomic 
nervous systems research. New York: Plenum, 1974. 

Stratton, W. D. 
display. 

Intonation feedback for the deaf through a tactile 
Volta Review, 1974, 76(1), 26-35. 

Swanson, L. Cognitive style, locus of control, and school achievery1Cnt 
in learning disabled females. Journal of Clinical Psychology, 
1980, 36(4), 964-967. 

Tams, V. M. A comparison of internal-external control in children 
with a hearing impairment, a visual impairment, and no 
impairment, and their parents (Doctoral dissertation, University 
of Nebraska, Lincoln, 1978). Dissertation Abstracts Inter
national, 1978, 38, 3418-3419B. 

Townsend, R. E., House, J. F., & Addario, D. A comparison of bio
feedback-mediated relaxation and group therapy in the treat
ment of chronic anxiety. American Journal of Psychiatry, 1975, 
132, 598-601. 



99 

Tseng, M. S. Locus 
employability, 
tation clients. 
487-491. 

of control as a determinant of job proficiency, 
and training satisfaction of vocational rehabili
Journal of Counseling Psychology, 1970, 17(6), 

Tuttle, K. C. EMG biofeedback training: Its impact on test anxiety 
and locus of control. Dissertation Abstracts International, 
1978, 38(11-A), 6629. --

Venables, P. H., & Martin, 1. (Eds.). A manual of psychophysiolog
ical methods. Amsterdam: North-Holland, 1967. 

Vernon, M. Counseling the deaf client. Journal of Rehabilitation of 
the Deaf, 1967,1.(2), 3-16. 

Weiner, B. A theory of motivation for some classroom experiences. 
Journal of Educational Psychology, 1979, 71(1), 3-25. 

Whatmore, G. B., Whatmore, N. J., & Fisher, L. D. Is frontalis 
activity a reliable indicator of the activity in other skeletal 
muscles? Biofeedback and Self-Regulation, 198~, ~(3), 305-314. 

Winer, L. R. Biofeedback: A guide to the clinical literature. Ameri
can Journal of Orthopsychiatry, 1977, 47(4), 626-638. 

Witkin, H. A., Moore, C. A., Goodenough, D. R., & Cox, P. Vol. 
Field-dependent and field-inclependent cognitive styles and their 
educational implications. Review of Educational Research, 1977, 
47(1),1-64. 

Wolf, S. L. Anatomical and physiological basis for biofeedback, 
Chapter 2. In J. V. Basmajian (EcL), Biofeedback--Principles 
and practices for clinicians. Baltimore, Maryland: Williams & 
Wilkins, 1979. 

\volpe, J. Psychotherapy by reciprocal inhibition. Stanford, Califor
nia: S'anford University Press, 1958. 

Yates, A. J. Biofeedback and the modification of behavior. New 
York: Plenum Press, 1980. 

Yock, T. J. Electromyographic feedback 
psychophysiological evaluation. 
Biofeedback Society of America, 
March 3-7, 1978. 

as a relaxation procedure: A 
In Proceedings of the 
Albuquerque, New Mexico, 

Zieziula, F. R. An alternative approach in service to cleaf individuals: 
Community counseling. Journal of Rehabilitation of the Deaf, 
1980, 14(1), 1-5. 



100 

Zimet, G. D. Locus of control and biofeedback: A review of the liter
ature. Perceptual and Motor Skills, 1979, 49, 871-877. 


