
in muscle--tension, anxie-ty-,a~d stress management In theexpe'c-ted direction.

by a group~of six jurors and reliability was determined by
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study called for a pretest-posttest
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management and anxiety levels of junior high students. The stilijects

La Crescent· Junior-Senior High School, La Crescent,f1innesota. The

The purpose of this study was to determine the effectiveness of

Stress Management Inventory was developed by the researcher to determine

stress management in eighth grade students. The inventory was validated

Analysis of Variance. Anxiety levels were determi.ned using the State-

(N = 18) in this

muscle tension were tested for significance with a t-test. Statistical

experimental design. To determine significance of stres9management and

Trait Anxietx Inventory.

anxiety change, the Mann~Whitney u-test was

analysis of data revealed no significant differences between qroups'at

the .05 level of significance, although there was someOb$erv?ple change
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In addition to stress arousal, anxiety can be a

disease patterns from infectious to stress-related processes

and poor stress management may contribute to thesethreeJ1:tealthproblexns.

of inadequate mitrition, lack of physical exercise,

lifestyles that contribute to many personal health

In the United States today, there are {,i"''rt:;;~i;'-f';~;t=n:;;;c>·-;rnZ\iY~;:-{·;:;:'';;''Ci·'··

CHAPTER 1

INTRODUCTION

Data accumulated over the last 100 years has shown a shift in

In 1978, Williamson stated that there

Three" health problems are cancer, coronary heart

betweep. stress arousal and dysfunction of various body systems (Benswanger,

1977) • Ina 1979presenta'!::ion, Chen statedtha:t::..,;further....imrestigations.

to stress arousal and dysfunction of various organ systems. The increase

form of hyperactivity of the body's autonomic and 'e~docrine system,

(Germeroth, 1978). Researchers have established a specific relationship

in stress •• arousal causes changes in the organ systems ,usually in the

factor in one's=physical==i.:lnd=emotionaL Cletl.'rr:jQrfltipP'!' ,!?~2~J;,!?:==~~:geJ::"ience

anxiety differently. Described as fear, discomfort, uneasiness,

guilt, apprehension, or remorse, anxiety is prodt.tced-by·realorunreal

which co1.ildcohtriblitetothedevelopmetlt 'of cardiovasclllar disease arid '\

have shownthatarelati.onship exists between physiological reaction

other degenerative diseases~

f 5g;;';$i; __,. L'HZ;'ill~]_T-~-----111!11---~

!
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low self-

past the traditionalinTreatment of health problems has

physical~aturation,peer pressure, social

muscular tension, gastrointestinal distress, headache, or excessive

situations. Anxiety can lead to physical discomfor£causedby

,i

Electrompgraphic (EMG) biofeedbClck/relClxation training has been

death of parent, severed relationships, academic failure, unwanted

perspiration.

Stress and anxiety are potential difficulties for the early

abnormalities. Considering all these ... factors, .. it is· apparent that YOung

adolescent. Some of the fa.ctors con£rioutiniftosl:ressano.an~~E!ty~are

pregnancy,s\lbstallc:edependency, and psychological oriphysiplogical

esteem. In addition to these, there maybe un\.l$\.lCll

adolescents might benefit from instruction in stressmanClgement and

anxiety reduction.

system .... (Budzynski, Stoyva, and Adler, .. 1972L.--~B.Y~_.le~XIliJ19 __Y.Ql1.,IDt?t:ry

shown to be an effective treatment in controlling the autonomic nervous

ultimately, stress and anxiety.

more emphasis is being placed on the prevention and eliminCltion of

relig,ble teChniques and methods for the controlpf muscle tension and

route taken by the health-related professionals. Today,

controL.over.theautonomic: nervous :system, an individual can establish

as wellness. According to Ardell (1977), wellness is acpncept in

factors which contribute to personal health problems. This emphasis is

emotional and physical needs, and learn how to meet those needs.

which people educate themselves to an understanding-of their basic

towa:l:'ClthegoalofcLhel;lJ.J:hY . lifestyle. Ardell (1977L_~~_~~s_this pursuit
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Wellness is composed of five dimensions: (I) §~1~.=~~~p~gsibility,

(2) nutritional awareness, (3) stress management

sensitivity, and (5) physical fitness (Ardell, 1977). Effective stress

management techniques may aid an individual in attairtirtghigh level

wellness.

Need for the Study

There is beginning to be a· great amount of research

of Electromyographic (EMG) biofeedback/rela.xation trail1.irigUpOns1:.:reS$

management (Germeroth, 1978). Little or no study of EHGbiofeedbaCk/

relaxation trailling on junior high students has been conQ.ucteq... Ii1i:l:rly

adolescents are faced with excessive anxiety andstressfUll?i.t~~ti.OIl.Sin

the educational setting (Nijhawan, 1972). Research ofthisageqroup is

needed to see if EMG biofeedback/relaxation training can be successfully

utilized to lower anxiety and affect their behavior towards stress

management.; .

Statement of the Problem. .

The pu:rpose of this research was to investiqatethe effectiveness

of Electromyographic (EMG) biofeedback/relaxation training on the
.,',_.!

frontalis muscle in reducing anxiety levels and developing mor~positive

behavior of junior high students towards stress management asa dimensinn

of wellness ..

More specifically the purpose of this research \'1asto:

(1) Determine if subjects who receive EHG biofeedback/relaxation

training of the fron·talis muscle exhibit a decrease in 'muscle tens.ion"



(2) Determine the effectiveness of EMG biofeedback/relaxation

training on reducing anxiety of junior highst.uc.lents,tl.singtheState-

Trait Anxiety Inventory (Spielberger, 1966).

(3) Determine the effectiveness of EMG biofeedback/relaxation

training on the behaviors of junior high

ment, using the revised stress management section of the _~_~_

We11ness Behavior Inventory (Beier, 1979).

Hypotheses

(1) There is no significant difference in the.decreaseofmuscle

tension between those subjects Who receive EMGbiofeedbaGk/re!a~atio~

training and those subjects. who do not receive traiiliiig:-a:Itar--the-----

experimental treatment.

(2) There is no significant difference between anxiety levels of

those' who receive EMG biofeedback/relaxation trainingand__±hoJiELSubjects

who do not receive .trainingbefot"ea11.<1 afte.r the experimental treatment.

(3) Thexe is 11.Q significa.nt difference in the l:?eh~Vior of junior

high studelntstowards stress. managgment bet''1een those .su1::ljects who

receive EMG biofeedback/relaxation training and those Subjects \'1hodo

not receive training before and after the experimental treatment~

Limitations

Theresearchinvolved.the••fol1.owinglimiti;lt:,:i,ons .~... -- ._. -- _. .~..

(1) The sample size for experimental and control gt"Qtl.PS was

.restricted due to the availability of junior high students at La Crescent

Junior-Senior High School, La Crescent, Minnesota, and the number of

subjects that the investigator could work with effectively (N = 10



muscle which is measured in microvolts per

in

group).

researcher's

to the individual, immediate and

A combination of self..,.suggestion phrases for
\'

Autogenic re!.~~1?-~:

Muscle relaxation: The reduction of muscle tension

The following terms have been defined to clarify

Minnesota, which limits generalizations derived

students for experimental groupiN = 10 students for control

Anxiety: An unpleasant emotional state·consistingofistilijt':1<::t:.iye

(3) Data was derived from a population situated in La Crescent

Electromyographic (EMG) Biofeedback/Relaxation Training: A training

Anxiety level: The measurement of anxiety through the State-Trait

control group subjects could not be controlled.

(2) The possibility of social interaction between experimental and

St:,ate:-Trait Anxiety Inventory: An instrument containing 40 statements

Muscle tension:. MUScular contraction of the forehead (frontalis)

findings to this population.

Definition of Terms

feelings of tension, apprehension, and worry, and heightened. autonomic

Anxiety Inventory (Spielberger, 1966).
~

study:

nervous sys"tem activity (Spielberger, 1966).

learning to control tension.

procedure for teaching muscle relaxation through the use ofinstrumEmt.a-

continuous electrical signals which represent changes in muscle tension.

microvolts per second. .~~---~

tion to first detect, then feed

"



Wellness: An integrated method of functibninej<which<isoriented

Stress Management: The controlling

Stress: The non-specific physio-psychological response of the body

6

ful direction within the environment where he/she is functioning

(Dunn, 1961).

requires that the individual maintain a contim~~-~f--balanc~an(f-Purpose-

toward maximizing the potential of which the individual is capctl:>:l.e.. It

stress Managemen.t Behavior Inventory developed for theresea:i:'ch:

individual can properly. function in daily life.

necessarily a:void(Selye, 1974).

ment of adaptation is a primary concern, but it is not sbmethingto

to any demand made upon it. The intensity of the demand for readjust-

used to measure anxiety level (Spielberger, 1966).
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4. Electromyographic (EMG) Biofeedback

1. Wellness

The review of the literature is subdivided in

CHAPTER II

"In recent years·~ .. the .. tem wellness has become part of the lay

REVIEW OF RELATED LITERATURE

6.$c\lIlUnary

A review of the literature

5. Relaxation Training

2. Stress and Implications on Education

3. Stress Management

it as a lifestyle, a value and a way of growing. The concept of wellness

good about themselves. People interested in wellness are viewing

in helping people become experts about themselves. Wellness is also

Wellness is more than physical health. It is a concept.

some people, wellness is nothing more than.having good

questioned would probably develop a different definition ofwel1.11ess.• To

person, as well as health professionals. However, each person

t'1ellness

management .. of .the early adolescent age

relaxation training upon the anxiety levels and behavior

taining to the effectivenes$ of Electromyographic (Er1G)<.bi015eedback/



awareness, (3) stress management, (4) physical fitness andeS) environ-

reasoned that the earlier a person can he exposed to the \.;ellness concept,

8

described wellness as:

An integrated method of functioning which isbriented
toward maximizing the potential of whichtheimlividual is
capable•. It requires that the individual.main'tClina continuum
of balance and purposeful direction within the environment
where he is functioning (p. 4,5).

since 1961, many other individuals

•••giving care to the physical self, using~the-ffiind construc--­
tively, channeling stress energies positively, expressing
emotions effectively, becoming creatively involved with
others, and staying in touch with the environmellt (Ardell,
1977, p. 10).

Wellness is not a static state of being. Ratherit~f.;(l.

continually evolving and changing process in which individuals
may.participate ....an integration of all aspects of thei:t;' >

physical, mental, social and environmental wellbeing(p~209).•

Another definition of wellness offered by John Travis,. founder of

the concept of wellness. Bruhn and Cordova, et.

wellness as:

Don Ardell (1977), a pioneer in wellness,-has--recent1¥--received
C

much exposure through the text he ",rote entitled, High Level Wellness.

the Wellness Resource Center in Mill Valley, California

.Prevention is a key concept in wellness ahd therefore it can he

Ardell (1977) states that each person is responsible fox their own

motivation leading to a healthy lifestyle. Ardell (1977) describes

wellness. Without self-responsibility, a persQnl.ackstl1en,ecessary

well-being. Taking responsibility ror our own health is a big part of

mental sensitivity. Each·cco·f=cthe five dimensi Qn5>i'tre J;uI!_garn~n,'l::~_l tog.

wellness in five dimensions: (1) self-responsibility, (2) nutritional

complete wellnesslifestyle •

is not new. In 1961, Halbert L. Dunn
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the greater the opportunity to develop high level'Ylellness • A large

percentageofs'l:\lderits are experiencing physical and mental health

problems (Engelhardt, 1975). studies have shown that. a majoritYQf

these problems could be labeled anxiety, ~ens~on, or stress

(Engelhardt, 1975). At an early educational-ager-thi.s-':stress_cancause

inability to concentrate and can lead to general

(Nijhawan,1972) • This stress c~n also lead to a

matic illnesses. such as,. ulcers, tension headaches, and rn:igFe.:tne

headaches. (severson, .197"6). Stress management needstobeempha.sized as

early a::.:; possible in the educational ladder, in order to squelch·the

frustrations that can compound into developing poor self-esteem and

self-confidence. If stress is not prope~lymanage,l,..a ..per.son~ma¥.have

difficulty functioning in society. pilch (1978) believes a person must

understand and appreciate life's joys and pleasur?s, in order to attain

levels of wellness. Lack of stress management skills prevents a

from understanding and appreciating life

.S_tress ahd Implications ~.n Education

joys and pleasures •

Epidemiological data·for western countries show that disease
patterns have shifted remarkably over the past century and a
half; in essence a change from. comtnurticabIe diseases to stress
related and d?g?n?l:"<ltive. disorders (Gel:"ll\eroth,.p

Many of today's school children and adults are experiencing all

forms of stress. The failure of management of this stress is

reSUlting in ulcers, hypertension, nervous twitches, insomnia,

c~rdiac problems, fatigue, and premature aging (Engelhardt, 1975). If

, these conditions are not dealt with, they can. anCl()gt~n :l~a.d to early

death (Germeroth, 1978).



alcohol. 'rhe eating of highly sugared "junk" food leadstohyperactivi..ty,

anxiety relationship quite clearly by saying, if a childU~tsthistension

approximately two million school age children in the United States are

taking amphetamines to counteract the effects of stress and tension in

their lives (Engelhardt, 1975). The stressful student is observed

biting nails, stuttering, 'clutching' ~~:~I~~,0}t~~tij~~~~~~~~b.rit;~lit:~~==~~

tion and short attention span, frequent illnesses, andalS'llsmcjsubstances

that are not conducive to personal health. ThelifestYJ.e\ofJthestudent

has a definite effect on their ability to cope in the world. The
I,)

physical abuses extended upon. their bodies often leads to stress and its

The stress response brings about the "fight or flight" mechanism.

Due to the lack of knowledge and skill in stress management,

implicaticms. The uptight student abuses everythingfJ:()11l (l~p:t:rit'l to

the concept of wellness.

inability to manage stress causes the student to revert to behaviors

oilly compounding the stress (Gaudry andspieloe-rger;-19i1:) .'l'his·;-=~~

faced with this problem, the various systems of the body react, causing

learned earlier that seemed to help them deal with W~(stress. This poor
( . ;

stress . management , or poor coping behavior,_~_L~-itLqirectconflict with
-,-.--.'~":":'~-:'~-c-_".,_,~_,~"_"_._"",,_,.,_~,,,~_,_,,._.,_,",..,"",,,

great difficulty in the educational process, becatisethey are unmindful.

anxiety in incHviduals. Students who experiencethese-stressors have

furtherdeve-lopinto tha"fear of failure, this fear can become psycho-

high internal activity and usually accompanied by generalized muscle

tension (Carter, 1978). Benson (1975) describes this musculartension,-'

This condition brings abOllt tensio,n and/or anxi~ty. If a child is

physiologically stressful. Constant tensiqn and. stress contribute to

of details, unsure of themselves and tend to be less satisfied with

r
~
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life (Engelhardt, 1975).

Stress Management

There is beginning to be a great deal of interest in educating

students and adults in me'thods that

in their lives. The inability to deal effectively withstr¢ss e;J..icits

coping behaviors, recognizing as self-destructive

(Germeroth,1978). people must he able to deal

strains of daily living ..

The most desirable approach to stre$smanagement would be one

which teaches active coping skills that are designed to deal with

anxiety, as well as behaviors that aredesigned~teecmt.);oJ.~~the~-incr£tase

in anxiety (Severson, 1976).

Two approaches which have been successful in kelpingalleviate

anxiety are biofeedbac;:]('t::raining and r~laxation training

(Brown,.1277).. Beth of these appreaches are designed so the individual

can .Learn 'covoluntarily regulate his mental and emotional reactions,

which ultimately effect his physiotogical processes ..

In 1923 Shultz used autogenic to treat stress-related

-the

diseases.. Jacobson (1938) taught progressive muscle relaxationtemany

individuals. This muscular relaxatien helped to alleviate stress and

anxiety. However, this relaxation training is not a dramatic new break-

through. Eor over __~=,2-()Q_.Y~<lrs the
····====-==========00======...........••......

Hindu-Yogi and the Zen-Buddhists have claimed self-control over bodily

fl,lnctions (Rohm, 1977). These Yogi and Zen masters have used various

physical, psychological, spiritual and meditative methods to achieve



control (Bagchi, 1969; Lesh, 1971). Trancendental Meditation, more

commonly known as TM, has. emerged as a modern version of yoga (M.aharishi

Mahesh Yogi, 1969).

Once a person can become aware of the tension and how to release

that tension and anxiety, he can .&:--- _L.! -- ! - ~'l.. - -----, -, ! -- - --

"relaxed" state.

Electromyographic(EMG)-Biofeedback

Elect:rornyographic(EMG) biofeedback is the utilizat:i.o]l6fei,act:r::o­

physiological instruments that monitor changes in muscle tension and then

feed back immediate and continuous electrical signals which repre5eht

this biological activity. This process helps a person learn self~

control ove.r specific bodily functions such heart rate, pressure r

muscle tension and others that were once thought to be(invol\lntary

(Coursey, 1975). Electromyographic biofeedback training, combined with

relaxation ~ training, gives an individual· thea15ilityco--become-aware of

inforrnatic:rnanou:t thEfbody'sbiological functioning, and then learn to

control thatfUfl.ctioning; Skinner's Operant Conditioning Principles

illustrated the first successful uses ofEMG biofeedback on animals and

m~ (Rehm and Goyer, 1977). EMG biofeedback/relaxation training is

becoming recognized as a successful tool in controlling mind-body

functions and as a therapeutic technique (Gaarder, 1976).

It should be stated that EMG biofeedback is not a ·cure-all'. In

a preseI1t:a.t:lon :5YCh.eri~(T979Y=itwas stated t:hat EMGbi0:feedbaek/relaxdtion

training is a way for individuals to become aware of·· the tension and

anxi,ety in the body. A person has to realize thatt'hebodyand mind are



The rationale of the EMG biofeedbac:k/relaxation training involves the

and

and

increase

Baseline readings·of the subj

idea that learning is most effective when

mentally relaxed. Once this

received and the individual can perceive

13

trairiirigC::ill'loccur. The rationale for the baseline

in muscle tension.

interdependent upon each other and canriot.beseparated~ Thoughts can

Relaxation has many definitions and each person has individual

accumulate as tension and anxiety, causing pain or·· discomfort in the body.

Relaxation Training

the muscle tension that is monitored by the EMG instruments
)

prior to the treatment. Once this has

investigator knows where the subject

training is not a new development. The ancient Yoqi and Zen Buddhists have

interpretations about what relaxation means. The teaching of relaxation

then be given to the subject. The

taught self-control over the body andthe.bodily functions (Rohmal1dGoyer,

1977) • The modern version of

Trancendental Meditation (Rohmand Goyer, 1977). Medite:ttion is one form of

relaxation training which has been helpful in reducingstress ...(Rohm and

Goyer, 1977).

In 1929 Jacobson first outlined thetechn:Cque'o-:f 'fProgre-si:ilveRelaxation".

Jacobson was one of the first to recognize that many human disease states

were related to neuromuscular hypertension (Allen, 1976). Therefore, if

tension can be relieved, disease prevalence may be reduced.
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The tension is then released and the

step at a time, method designed to relieve virtually alLsense of tension

form of general relaxation tr':lining is JacobsQnls"pr()gr~sS.i..V'e relaxation".

in the voluntarY muscles of the body.

feet. The subject then contracts all the muscles in

progressive seri~s of tension and release

This technique is exactly what th~ name impli~s. It is progressive, one

position is found. --The best position is

A subject begins progressive relaxation by shifting his

Another technique of general relaxation· ofthe--body has been -de~sciined

According to Lader and Matthews (1971) perhaps the most widely accepted

become aware of tension sensations.

14

progressiver~la:X;':ltionby finding

person becomes aware of the sensations of relaxation, or the absence of

will eliminate strain or tension in other parts of the

tension. This procedure is then repeated for the muscles of the lower leg.

needs to be focused on the breathing process, for progressive

the tension-release cycle. The next area of attention is the trunk.

The relaxing individual progresses up the body to the upper thigh, continuing

The abdominal and chest muscles are contracted and released. Attention

should not control the breathing process. The relaxing individual progresses

release cycle. According to Nicassio and Bootzin (1974) the typicaL interval

time used in progressive relaxation is approximately 50 seconds, allowing

five seconds of tension and 45 seconds for the tension release.

up the body to the shoulde:r;s and neck, continuing

. by Herbert Benson (1975). The technique is called the "Relaxation



(Benson, 1975, p. 160)

in a comfortable position. close

relax all muscles, breathe through the nose and

1973). Autogenic relaxation is a combination of self-suggestion

The individual should sit rrm PT: I

(3) A Passive Attitude: The passive
most important aspect of the Relaxation R.es.P()J:ls.~.

The individual should not worry about wari.de~itl.gtho1.lght:s,

and adopt a "let it happen attitude".

(4) A Comfortable Position:
to. adopt a. Comfortable positionl:lo no u.nd\1l=t.~tl.s..iQJ:l./.().c:cu.rs

in other parts of the body. The position shoul.dbeboth
comfortable arid relaxing~

(2) Mental Device: Therelaxing
repeat a·sound, word, or phrase
a more relaxed state ·and
thoughts.

15

Au,togenicre1axation is another.fortn of.~e1axationthathasbeen

(1) A Qu.iet •Environment:
and gtliet with few distractions.
wil1aid in the effectivenes~

Response"are:

Response" and has been developed from a cOmbination of "Eastern and

Benson (1975) states the four basic components of the "Relaxation

Nestern religious, cultic, and lay practices" of meditation (Benson, p. 159).

his

and try to practice twice daily (Benson, 1975).

become aT,'1are of breathing. As "the individual breathes out, he says the

shown to be effective in helping individuals overcome stress (BrQT,'ln,1977).

word, "One" silently to himself. Continue for approximately 20 minutes

control consciousness. It is known that· the process of autogenic

The autogenic method was developed in the early 1920's byJ.H.· Schultz

phrases about relaxation and self-suggestion phrases for learning to



1974).

6. Cooling of the Forehead: "Forehead pleasantly cool."

Jencks (1973) describes Schultz's Autogenic Training procedure as

The Standard Formulas'" --- -.----- .....

A minimum of six weeks should be allowed for
six standard exercises.

Exercises are practiced three times d<tily. During e a.<::l1
practice session the sequence of formulas and ending the
hypnotic state. i:s repeated th.ree times ~ Thestandard
formulas arerepeated.on1y after the trainee isirihis'
training posture, '1jas closed his eyes and, if desired, done
his .• preliminary relaxation. Each formula .• shouldherepeated
4-7 times. Heaviness alone is.practiced for at lea.s~op:

week; then the other five formulas are added at approxi...
mate1y weekly intervals.

2. Warmth: "By righEa.rm is comfortably warm. If The same
progressive p'~ocedure as wi·th heaviness is t'.sed for the
warmth' formula.

3. Heartbeat: "Heartbeat calm and regular.. " or just passively
observing the heartbeat.

1. Heaviness: "My right arm is comfortably heavy."
with practice, the feeling of heaviness in the right arm
is achieved regularly, becomes more pronounced, and
generalizes to other limbs, the formula is extended to
include the other limbs; "My left arm••• both arms ••• ,
my right leg, my left leg••• , both leg••• , arms

5. Internal Warmth: "Solar plexus comfortably warm."

Aft:erthesEandarcf formulas nave been "repeated~4~7 time's"'Xn
the sequence given .. the hypnotic state is ended in a manner
similar to awakening after a deep sleep. For this the trainee
tells himself and acts out.

4. Respiration: "Respiration regular -- it breathes
or passively observing the breathing rhythm.

"Flex and stretch arms: Inhale or yawn deeply! Open eyes!"
(Jencks, 1973, p. 30-31).

procedure of practice over a long period of time (Niccasio and Bootzin,

relaxation is only effective if the individual follows a disciplined

follows:
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relaxa.tion has

Sununary

stress and stress related problems are increasing daily in our

American society. People are finding effective positive coping proce­

dures to use in combating stress. Biofeedback

work very effectively in ne.Lp~ng

stress. The use of EMG biofeedback

Benson's

people to·counteract the effects of stress

Effective stress management is one of the five

wel1ness (Ardell, 1977). Having

skills will take a persona long way towards rliBh



METHODS

a. Measurement of Muscle Tension

b. Stress Mana.gement Behav,ior Inventor~r

c. State-Trait Anxiety Inventory
---:--~-- . . "'-

#

4. Analysis of Data

3. Instrumentation

5. ,summary

CHAPTER

The purpose of the research was

of Electromyographic (EMG) biofeedback/relaxation

anxiety developing more positive

following sections:

1. Subject Selection

2. Experimental Design .and Procedures

students toward stress management. This. chapter

SUbject Selection

The sample for this research was 20 randomly selecteds.tudentsfrom

a volunteer group of eighth grade students at La Crescent Junior-Senior

High School, La Crescent, r1innesota. The sUbjects were selected. from

blO physical education study halls. The subjects were randomly assigned

int.o expeirimerital(N··"; 10T=ano·coritr6r'(N ·;;..···:tOl-CJ:roups~-crccording.'fO·C

their physical education study hall. A letter of explanation was sent

to parents and all subjects completed consent forms for human subjects

(Appendix A-I and A-2). 18



session consisEecrof--rIitroductlon and

the.State-Trait Anxiety Invent0r:l

, 1979). The

the fifth week of the study

session per week and had to complete three training sessions to be included

explanation of EMG biofeedback/relaxation training. The following protocol

(Spielberger, 1966) and the Stress Management Behavior Invento:ry

Treatment. Experimental subjects were scheduled for one Jv~m~nu~e

conducted during this time frame.

The subjects were posttested between the first and fifth days of

microvolts was used to determine subject's baseline EMG readings.

suggested by Chen (1979) was read aloud to the subject while the subject read

developed for the research. posttest resting EMG readings

The subjects' muscle tension were pretested between the second and

minutes on his own. After the initial relaxation period of 5 minutes, the

minutes using the BL 900 Processor (Cyborg, 1976). The mean score in

Procedure. All .. subject!'? .were pretested oIltl'le:fi.:rsta.ay of the

19

All.subject'sbase1ine readings of musc1etensionweremeas'U:l:'ed with

subject's tension level was recorded every minute for a period of 5

baseline reading was recorded after the subject relaxed for 5 consecutive

fifth day of the first week of the research~ Testing was done in a room

darkened by subdued lighting with the subject resting in a comfortable
(,

chair. The frontalis muscle was used to measure muscle

for the research.

a Cyborg EMG J33 and BL 900 Processor instrument (Cyborg, 1976).·

a test for anxiety and the Stress Management Behavior InventoEX developed

research using the state-Trait Anxiety Inventory (Spielberger, 1966) as

Experimental Design and Procedures



The third and fourth training session consisted

2. Fro\ffl.•.•. •.•....•.•...•••.• . then. ,. 'relax ~

3. Squeeze eyes shut•••••••••• then•••••••••••• re1ax.

The goal ofEMG biofeedback training is to.lea:r:nto relax your
forehead muscle. The Il'\achiri~to ,.,hich you are connected
will feed back to you information regarding the amount of
tension in your.forehead muscle. The feedback that you. will
receive will be in thefbrm of an audio sigria1:.'i'heaudio
signal will respond with a signal
\'lithin your forehead muscles.

20

Feedback signal :

Audio tone: As tension increases the click
increase. Your goal will be to identify
and/or feelings that will slow the click rate. Try to avoid
those thoughts or feelings that speed up the c~ickrate~ .
DO no try too .hard or worry about failure becauSe these
responseswi11on1y make you more t.~nse and thus defeat your
goal of deep relaxation.

1. Raise eyebrows ••••••••••••• then••••••••••••• relax.

To learn the relationship between changes in muscle tension
and the feedback you will receive, do the following exercises
first:

4. Clench"your teeth•••••••••. then•••••••••••• re1ax.

During the rest period i.t is suggested that you try to recall
the feelings and thoughts that were related to feedback
indicating a decrease in muscle tension.

The second training session consisted of 10 minutes of instruction

The control group was given the exact same time span as the

silently:

and practice us~ng the first formula of Standard Autogenic Rela~ation

as the previous session.

each other in the regulation of the EMG instruments.

by each of the sUbjects. The sUbjects were grouped together in pairs to aid

experimental group; 50 minutes. There was no training of biofeedback

(Jencks, 1973) exercises, followed by 10 minutes of EMG biofeedbacktr!:lining
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Measurement 6fMuscle Tension. Muscle tension of the

or relaxation given to the control group. Their time was spent watching

three different movies concerning nutrition, while being. connected to

non-functioning EMG J33 instruments."

Stress Management Behavior Inventory.. Through the review of literature,

Stress Management.Behavior Inventory as

The fifth session was used to collect posttestdata using the State­

Trait Anxiety Inventory (Spielberget,

.

muscle wa.smeasured with a Cyborg BL 900 EMGbiofeedbackinstrument

Posttest restingEMGreadings w.erealso

Instrumentation

Approximatelyone~halLinch.9:fR:edux Paste (Hewlett Packard) \vasplacedon

ther~py and psychology/psychiatry (Cyporg,

sensors. The investigator recorded readings of feedback using a Cyborg BL 900

activity in the range 0.7-1000 microvolts/second and is f:?quipped with cup

skin was abraded and the sensors. were placed. in the midline of the forehead.

the electrodes to insure conductivity.

(Cyborg, 1976). The Cyborg BL 900 meets the requirements of both physical

appropriate for the eighth-grade population. The goals of the research

Processor. The subject's skin\vas. preparedbycleaning.Lt..wLtb...aJ.cohoJ".

management were revised by the researcher. An il1vefitory·wasconstructed

demanded an instrument to measure stress management',behavior of eighth grade,

students. Upon receivingw!;i-t.ten pe:rmis~ion (1\:pp~~di~.~-..~ and B-2) to

sonsisting of 15 statements. The statements were revised based upon review

it was discovered that no stress management inventory exis·ted tha:t:.was

utilize the BeierWellness Behavior I~ventory, statements regarding stress
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personsa,'1arenessupon15 statements. Jury selection was based

known to be knowledgeable in the areas of stress management and inventory

development. Jurors consisted of five faculty members from the Health

~ducation Department at the University of Wisconsin - Of

those five jurors, one was serving as

the united States Ski Team, another had done

management, another was the developer of the Beier WellnessnehaviOr

Inventory:, another co-aub'1.ored a text entitled, HOW '1'0 !{e.taX:AWho.t:tst1.c

Approach, and the fifth from the Health Education

expert in the area of inventory development. The sixth . juror was. the

director of the biofeedback laboratory at the Counseling and Testing

Center at the University of Wisconsin - La •

Initial contact requesting each individual's assistance in evaluation

of tile inventory was made by mail. .A cover letter included an explanation

of the study (Appendix C-l) and a copy of the.proposed..imlentory state-
0-

ments with an evaluation form also inclu<led. (Appendix C-2). The evaluation

form, devel2Pe<l by Gilmore ~1974), emibled jurors to respond tc,each of

the statements indicating a subjeC"t's behavior (positive or negative)

in regards to stress management. Space was provided for written comments

to the right of each statement,; .1\ numerical rating system

1 (not acceptable) to 5 (indispensable) was utilized to evaluate each

statement. Evaluation analysis consisted of calculation of the mean

score hox:izQ!ltall,yfor each.s.t,atement".Jn:yent:()±yeV:(;l!u(;ltio~"SC~"~.~.

results are found in Appendix C-3. Statements with .amean score of

3.0 or above were accepted for inclusion in the'inventory,; written

comments by jurors assisted the revision of statements and format of
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True" ,

the inventqry. The completed ,stress Man<:gem~.Jlt Behavior Inventory: can

be found in Appendixb.

Subjects selected from eigh·th grade students attending La Crescent

Junior-Senior High School were instructed

a three-pOint scale of participation from

to "Never True". Statements were given a numerical

Always... True .... ;::....5; Usually True;:: 3; Never True = 1.

were calculated by summing the va~ues from each statement respqnse

75 being the highest possible score.

Reliability of the inventory'was determi.ned bypretestl.ng a group

(N = 26) of eighth grade health students from Onalaska Junior High

School, Onalaska, Wisconsin. Hoyt's Analysis of ya:dance was used to

calculate the reliability coefficient. Calculation resulted in a

reliability coefficient of .55171. As described in Borg (1971 .. p. 359),

correlations ranginq from~35 to .65 aresigriTficant-beyond'the one

percent level.. Correlations· around .50·· indicate crude group predictions

maybeaehieved. As the l.nstrumen't is used more often, the reliability

coefficient should rise. Values for the statistical analysis are found

in Appendix E.

State-Trait Anxietl Inventory. The State-Trait Anxie!=y Inventory

(spielberger, 1966) is comprised of separate self-report scales for

measuring two distinct anxiety concepts: state anxiety ,(A~State) and

Trait anxiety .(A-Trait)~=~The STAI hclsbeen found tobe'us:efttl,'~j;n=the

measurement of anxiety in junior and sehior high schoolstudel1.ts

(Spielberger, 1970). 'rhe STAI A-Trait scale consists of 20 statemen't<:.;

that ask people to describe how they generally feel and the A-State scale
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on

tothe State-Trait Anxiety Invento~.

statistical Analxsis of Data

at the time of administering the inventory (Appendix F).

(4) 'I'he Mann-vlhitney u-test was used to compal:'ethe<1iffe-r-ences

consists of 20 statements that ask subjects to respond how they feel

(3) The Mann-h~itney U-test was used to compare the differences

(1) The Mann-WhitneY P..t:Elstwas used to compare the.cdifference

Selection of. Tests. Non-parametric sta-tisticaltestswerechosen

for analysis of data of the Stress ManageITIentBenavlor InveiiEOi:v arid-·-
• -- .. • r

(2) The Mann-~lliitney U-test was used to compare the differences

The level of data collected is ordinal and-the study population

We would-expect to find-that non-parametric
thediffererice;;:6f....fueaflstest wi~11\ost
either of two conditionsis.met:: - (I)-we cannot
use an interval data but ordering of scores is~justifi~d,():r

(2) the sample is small and normality cannot be\ assumed(p.. 244).

reduction, the following test was made:

non-parametric statistics was met. In ordert.ostudytne--effecti'veness

was re~atively small (N = 20). ~hus, the above criteria for use of

of EMG biofeedback/relaxation training on stress management and anxiety

betweell~}{P~riIl1el1t:aland control group pretest scores on the Stress.. . __ , , ,.......... - --

Hanagf'ment Beh;}vio.r Inventory.

Management Behavior InvE7.ntory.

between experimental and control group cnange

using the St~~e-Trait Anxi?t~ InventoEl.

the State-'l'rait Am~iet:y J.:nvenJo~.

between experimental and control group pretest state anxiety scores using

bf~bleen experimental and control group state anxietychange·scoreb
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of muscle tension.

data, so in orderEMG biofeedback utilizes

the State-Trait Anxiety InventoEl.

between experimental and control group pretest.t.I:"a.itanxiety scores using

(5) The Mann-Whitney u-test was used to compare the differences

(6) The Mann-Whitney u-test was used to compare the differences

between the experimental and control group traitanxietyc1'l.a.I'J.9'~=scores

All analyses were tested at the .05, level of significance.

using the State-Trait Anxiety I?ven~.

(2) The t-test was used to compare changescorebaseline-rneans-on

A Stress Management Behavior InventorY arid state-Trait Anxiety_ n

effectivenessofEMG.piofeedback/:relaxation training onmusclerela:lCat:.ion,

the following test was made:

(1) The t-test was used to compare pretest baseline means on

EMG measurements between experimental and control groups.

EMG measurements between experimental and control groups.

Minnesota. A pretest-posttest design was utilized to assess effectiveness of

Summary

training sessions. Experimeritalana control group sUbjects were selected from

of relaxation training. Muscle tension was measured prior to and after

Invehtory were useaEO measure·· changes in behavibr after practice of a series

eighth, graders attending La Crescent Junior-Senior High School, La Crescent,

and anxiety. A t-test was utilized to determine the significance in change

the biofeedback/relaxation program on stress management and anxiety. The

Hann-Whitney u=EesEwasUsedfoc:F~arialysis'of dataconcerning--st'L'ess=management
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of EMG

RESULTS AND DISCUSSION

The research was conducted

Training Effec.:t. To examine the training effect between the two

Pretest Stress Management. All sUbjects were pretested for stress

groups in terrnsof muscle relaxation were tested using
>j

The Mann-~ntitneyU-test was used t~ compare differences in a~~o~~

and anxiety .reduction. Differences between the experirneritalanclcoritrol

biofeedback/relaxation training on muscle. relaxation ,stressmi,lnagement,

managemeritDeha.vibl: priortothe-trainirig plia.se--ortlie--res-earcli: Table· I

CHAPTER· IV

management and anxiety reduction between experimenta.l andcbrib:olgroups.

The results and. discussion are presented in this chapter.

Effectiveness of EMg b~ofeedback/relaxation training on stress management
behavior.

analyzed by the· Mann-Whitney U-test. These data were analyzed in an

~anagement Invento!yscore. Table 2 presents the change sco~e ranking of

groups, a change score was calculated for each subject by subtracting

presentsthepretestrahking'bf the experimental and cbntrol group

attempt tb identify any significant difference betweenthe blogroups

prior to testing. The results of the comparisons indicated that there

the post:.t:.est:.Stress MaIlagementInvent6ry. score rromtne]5retesi:--stress

the experimental and control group analyzed by the Mann-Whitney U-test.

,.,ere no significant differences (p<.05) between the t,'10 groups.
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Rank

12.5
17.5
9.5
7.5

16.0

= 89.0

12
- 2

4
o

- 6
2
4

- 4

Control

51
49

43
51
57
39
57

)45

N2 = 9

N2 = 9

Table 2

Rank

12.5
5.5

.5
2.5
4.0

17.5
9.5

12.5
12.c5-= 82.0

Rank

_7;.0
15.0
1;0
9.5

R1= 94.0

o
8
8

10
9

- 6
2
o

53
47

37

Experimental

Table 1

I{E!s\11t:s .()f Comparison of:prE!t:E!§lt:
Stress Management Behavior byMann~WhitneyU~test.

Results of Comparison of Change Score-Values--of-~-­

stress Managemept Behavior by Mann-tfuitney U-test •

51
41
61
49

Nl = 9

U = 32
Crit U !:: 17

U = 37
Cdt U ~ 17

.
Experimental

N = 91
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Pretest State Anxiety. All subjects

Comparison' of Pretest
state Anxiety by Mann-~fuitney U-test.

Table 3

the comparisons indicated that there was

difference between the two groups after the.training.: The results of

These data were analyzed in an attempt to identify any. significant

Anxiety Inventory. Table 3 presents the pretest

anxiety prior .to the trainingphase of the study

(p<.05) bet\'1een the two groups.

data were analyzed in an attempt to "identify any significantdiffe~enc;:e:

experimental and c:ontro1·group analyzed by the Mann-Whi.tneyU-test ..

between the two groups prior to <testing. The results

i~~icated that there were no significant differences

the two groups.

Experimental Rank Control

38 7.5 47
28 . 42
39 10.,;0 44
53 18.0 40
51 17.0 34 5.0
40 11.5 25 1.0
48 16.0 38 7..5
27
38 7.5 26-

N1 = 9 R1 = 94.5 N = 92

U = 31.5
Crit U ~ 17
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3.5
_9.0
12.0
15.0

Rank

-13
- 5
- 2

2
- 4
- 6
-10

Control

N2 = 9

Table 4

the two groups.

13.0
17.0

Rank

6.5
11..0
18.0
1.0

16.0
3.5

= 92.5

Comparison of Change Score Values of
State Anxiety by Mann-Wl1i.1:l'l~l u..1:~~t ~__~_

presents thechallgescore of the

to posttest state anxiety score from the

on the Stat~-Trait Anxiety Invent0":"Y (Spielberger,; 19661. Table 4

groups, a change score ..was. calculated for each subject •• by .subtracting

Training Effect. To examine the

by the Mann"W1litney.U-test. These data

identify any significant~differonceh""f-T....:"':",.,

difference (p<.05)

The

Experimental

o
5

U = 33.5

edt u !!: 17

- 7
- 3

13
-19

3
-13

N1 = 9
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4.5
15.5
12.5

7.5
7.5
LO

17.0

Rank

R
2

= . 75.5

36
50
46
43
40
31
51

Control

36

N = 92

12.5

6.0
18,;0
14.0
15.5
9.5
3.0

Rank

Rl = 95.5

Comparison of Pretest
Trait Anxiety by Hann-\fuitney u-test

u = 30.5

46

38
52
47
50
42
34

Table 5

Training Effect. To examine the training effectbetweenthetw0

Pretest Trait Anxiety. All subjects were pretested for trait

Effectiveness of EHG biofeedback/relaxation training on trait anxieti..

pretest scores of .theexperimental and control

anxiety prior to the training phase of the researc.:h\l$iXl9 the State-

results of the comparisons indicated that there were no

Hann-vJhit!l~y .U..t~st.. These data were

any significantdifferenc.:e between)the two groups prior
~1

)

Trait Anxiety Invento~ (Spielberger,

differences (p(.05) bed~een the two groups.

Experimenta.1

Crit U !!:

Nl = 9

, groups, a change score was calculated for each subject by subtracting the



7.5
7.5
1.0
2.0

Rank

3.0
4.5

17.0

~.
66.0=

- 6
- 6
-12
-10

- 8
7
3

- 6

= 9

Control

N2

18.0

11.5
11.5
11.5
7.5

14~()

15.0

Rank

Rl = 105.0

Compar~s6n of Change Score Values of
~~9i1;;.bnxiet.y py Mann-Whitneyp=test

u = 21

4

= 9

- 3
- 3
- 3
-6
- 2

1

Crit

N
l

31

Table 6

" ._'-'~'.

Pretest Restin~ EMG Levels. All subjects were preteste<1 for baseline

the State-Trait Anxiety rnvento:r:y (Spielberger
n

, 1966) •. Table 6 presents

posttest trait anxiety score from the pretest trait anxiety score on

Mann-Whitney u-test. These data we:r;e analyze<1 in an~:1;;1;;E;lmpt.1;;9 identify

the change score. of the experimental and control.group·analyzed by the

any sigriificantdifferences between the

difference(p(~()5)between the two groups.

The results of the comparisons indicated that

Experimental

the t-test comparing the resting EMG levels of the experimental and control

groups. The t-value indicated there was no significant difference between

the two groups;

EMG levels prior to the training phase of the research. Table 7 presents

. Effectiveness of EMG biofeedback/relaxation training on muscle relaxation



.690

1.993

*

*

0.8254

0.66

0.14

was not significant enough to reject

2

3.35

- .84

Mean

. Results of Comparison of Change Score Resting EMGReadings
for Experimental and Control Groups by t..,test

Group

*

Table 8

32

Results of Comparison of Resting EMG Readings For
Experimental and Control Groups by t-test

Training Effect. To examine thet!"aining-effe~ct-.-b-.e~w.een_t.h~L.t,1'[Q

t = 1.746 (one tail test, not significant at the .05 level)

groups, a change score value was calculated for each s\lbjectby subtracting

Control

Experimental

the posttest resting EMG level ~f!"om the pretest resting ENG level. The data

in Table 8 indicated that the

the null"hypothesis at the .05 level.

t = 1,746 (one tail test, not significant at the .05 level)*

Control

Group

Difference

Experimental



Discussion

Thisin the experimental group, but the ,difference was not::>.L0j11.l..L.LI.,;c;l.m...

muscle by giving a longer treatment at threetimes7week--for--a'1>eYi-odof

relaxation training would affect stress management behavior of

A second purpose of this research was to see if El1G biofeedback!

biofeedback for a total of 50minutes!week for three WAPk!'l

may be due to the short treatment time interval.

called for the experimental group to;-;.mdergoa.utogenic relaxationandEMG

33

Subjects in the experimental group were relatively relaxed (low

six weeks.

stress management, and anxiety reduction in junior high. students. The

The present study sought to determine \olhetherEMG biofeedback,.l

Prager-Decker and Decker (1980) have shown a significant reduction in

relaxation training can be an effective method of muscle relaxation,

have been long enough to have asignificantmuscleralaxati,QIlef:fect.

results indicated that there was a reduction in muscie~teITsi.on~-forsubjects

change was not significant. It was felt that if further studies were

able to increase their stress management behavior as a group, but the

conductedOl1tlli~p()pulgtiQnL_thedesign_ could include increased frequency
- - ... ,_._.,. -'~ ~,_.... . __~"_;~_'·h ·"'~"·_'~·N_'»

of .66mv/sec.decrease, itlllayhave indicated some success in controlling

muscle tension.

EHG readings).at the pretest,_tll'l.s. even th.Qug1:lth.~~~~a.~onlY~~~I!_Ct"E:!:t:'C:.lCJe

Autogenic Relaxation (Jencks, 1973). Further research could determine

high School· students. The data showed that the experimenta.lgroupwas

whether levels of relaxation, coupled with the EMG biofeedback training

. and overall length of· training, to include allsix fOrmulas Qf:Schultz' s
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could possibly create significant changes in stress management behavior.

The third putpoce of this researchwCls toseeifEMG biofeedback/

relaxation training created any significant difference in anxiety reduction

between experimental and control groups. The data for pretest and change

scores of anxiety show that the control-group

but not significant enough to show a statistical qitfe+enc~. ~hg experimental

g:r-oup may have had anxiety created due to the useoftheiristl:'tlItlents and

for being included in theresea.rch. :rt,,,as :felt that Overall anxiety may

have been -reduced by ha:lJ'ing more training sessions avera l6rigerperiod

of time. Al1xiety is often raised by bein<jufifamilarwithariythingnew.

The inclusion of students in the research may have raisedth8;i.r anxiety-and

without having frequent training sessions, they would have

to learn and master techn~ques to aid in their anxiety reduction.

The control group subjects within the study spent equal time

viewing three films concerning nutrition,wh±le--att-ached---to--non-functioning

EMG biofeedback instruments. This procedure may have caused an uninten­

tional ~ffect on expectations of subjects in the control group. Indeed,

the results of the studyalso'showed the control group decreased muscle

tension, increased stress management and decreased anxiety. These changes

mayhaveiridicated theplacebb effect is existing in the group,or it

could indicate that relaxation can occur if you are not actively trying to

create it: In addition, the social interactions between the experimental

and control groups maychave enabledcsub-jects- inthe __G.on:t-,I;.b].c_ccgroupto learn

ho~., to decrease muscle tension and anxiety, and enhance their st:r-ess

management behavior.

A third "no contact" control group at a different location may

have controlled for those compounding effects; however, this factor is yet

to be examined.



35

the research. The

of eighth grade

of the research. SUbjects were randc;>mly
- __ .~ _~__.._._. ~ ,··w·",,· •

IJt was the purpose of this

of electromyographic(EMG) biofeedback/relaxation

juriedby six professionals knowledgeable on the topic of stress

SUMMARY, CONCLUSIONS, ANDRECOMt1BNDA'l'!ONS

the StressMapa'i!em~nt InveI'!t0!X., was developed

hypotheses were proposed for investigation of the research..

The Stress Management Inventory was developed.by the researcher and

An equal number of subjects (10) participated in the experimental and the

CHAPTER V

control groups. Only nine student's results were used in both the experimen-

inventory development. A total of 20 sUbjectswereusea.-irctne-~s-euay;·

tal and control groups, d\le. to student withCi!:<:l"'Cl1:__~r~!l\ tl!~~!:~_~~Clrch •

muscle tension in the research. The experimental design consisted of

the administration of two inventories and the measurement ofrnuscle

instrumentation for measuring stress and

Cyborg BL 900 (Cyborg, 1976) was used as iristrumentationfo:rdete:rtriining

tension of all

selected from a group of eighth grade volunteers from La crescent

Junior-Senior High School, La Crescent, Hinnesota.The-tT,'1oin""entories

according to grade level. The ~3~.Ma?~~eme?t In~ento~ and th~

)~tate-Trait Anxiety Invento~ (Spielberger, 1966) were used as

. The populations of the experimental and control group were matched



difference--liidecrease=7of7c

was not rejected because the results of theThe

The null hypothesis was not rejected because the results. of the

There is no significant difference between anxiety levels
of those who receive EHG biofeedback/relaxation trainil1g
and those subjects who do not receive training.

Three .null hypotheses were proposed f6rtliereseafch~~--------------

Three statistical procedures were

36

There is no significant-difference in the decrease of
muscle tension between those subjects who receive miG
biQfeedbackb:elaxat:i.QlJt:r:a.inil1g and _thos_~_sU1>j?_ctE-_!:1.h2_____.
do not receive training.

were administered as pretests and posttests. A three week interval

occurred between pretesting and posttesting. During that time, the

experimental group received three

nutrition during the time span be-tween

same time frame as the experimental

biofeedback/autogenic relaxation pro.gram.. The control group followed the

variance, -theM,a:nn";;WhitIley u-test, and the t ...test ..

statistical significance established for rejection

was p(.. 05.

Findings

Null HYE0thesis #1

study indicated there was nO significant difference in decrease of

level of significance ..

study indicated there was no

Null !1:ipothesis#2

anxiety levels between -the experimental and control groups<at the .. 05

'i'nuscle tension bet\leen the.- experimental and control groups.



EMG.biofeedback/relaxation training program was able to

enhancement was not statistically significant..

EMG biofeedback/relaxation training.pro.gram...wasc_ableto

La Crescent Junior-Senior High School,. La Crescent, Minnesota,

stress· management behavior among a group·of..··el.gKfj-i. grade

Based upon the findings of the research, the

,
Based upon the findings and conclusions of this research, the

3. The EMG b:i,ofeedback/relaxation training program was able to

37

Null HxP0thesis #3

There is.llosignificant •.• difference inthebellCiy:i,grgf
junior high students toward stress managementlJetween those
subjects who receive EMG biofeedback/relaxa.tion trainin.g
and those who do not receive training.

The null hypothesis was not

the study indicated there was no significant

of stress management levels at the .05

Conclusions

were drawn:

decrease the anxiety levels among a group of eighth grade students at

1. The

enhance the

students at

however, the

2. The

Recommendations for Further Research

La CresceJlt0..Jtu'li.()r..Senior High School, La Crescent, Minnesota, but the

following recommendations have been made:

Junior-Senior. High School, La Crescent, Minnesota, but the decrease did

not reach statistical significance.

,decrease did not reach statistical significance.

-decrease muscle tension in a group of eighth grade students at LaCresc:ent
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three weeks to six weeks.

intervals throughout the school year.

2. With the increased frequency and time interval of treatment

1_ The treatment sessions could be increased from once/week to

3.. The time of the .year may .. have affected the outcome

5. Add a third. totally controlled group that could have not had

4. The experimental group could have been required to practice

~d duration of each practice, as \>lell as how they felt before

three times/week and the treatment time interval could be increased from

the/relaxation exercises could be extended to inclUde all six formulas

study, so the research could be Jurther extended to include research of

this population at different

relaxation outside the school setting and keep a journal of frequency

after the relaxation activity.

of Schultz's Autogenic Relaxation.

any interaction with the experimer~tal or col1tr6r·gY6up-;·······__···_· .
\
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APPENDIX

Dear Parent/Guardian,

I am a graduate student at the
completing my Hasters Degree in Health Education.
time I am working 'on my thesis which is, "Reducing Stres~<:ll1dAnxiety

Through Biofeedback/Relaxation Training Using Eighth Grade Students".
In order to see if biofeedback and relaxation training
~ully utilized in helping students overcome
will be necessary to test randomly ~p1p("t-pil

M¥st:.l.'ld¥ has.beenappro'V'~d by the La Crescent School.
and they have given consent to students participating

The study involves taking two tests; one test concerning stress
and the other concerning anxiety. The students will. (l].$qJ::g~given

relaxat;ion techniques to use with biofeedback instruments. Students
will be selected from study halls and not tak~~n~out~~of-classeS:--~~~

Your wil.lingness for your child's participation and involvement
in my study will add to the information necessary to complete my
project. Your signature, on the attached form, would be greatly appre­
ciated.

Thank you,

Darrel Lang
UN - La Crosse
Graduate Student
#223 1370 Lancer Village
La Crescent, r.1innesota 55947



I understand that my.child's responses, written or. recorded
will remain completely anonymous.

----------------'--'"

Parent/Guardian

(Child's Name)

Signed

I wish to give my consent for ----

I confirci) that my child's
volurttary. No coercion of any
c()()perati()ri.~

I urtdlarstafid that the purpose of this study is to learn more
about reducing stress and anxiety through biofeedback/relaxation
training using eighth

I have been informed of the procedtlres
study and understand what will·be required

Please return this form to Mr. Blatti by February 15, 1980.
Your prompt response is appreciated. •

to serve as a subject in this study.
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APPENDIX 13

13-1 INVENTORY PERMISSION CORRESPONDENCE

13...2 INVENTORY PERMISSION RESPONSE
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I would very much appreciate your approval.

Thank you for your time and consideration.

Darrel Lang

Sincerely,

January 22,1980

APPEND! XU",,!

Dear Ms. Beier:

Ms~ BarbaraJ. Beier
Health Education Department
University of Wisconsin ... La Crosse
La Cross~"Wisconsin 54601

!

I am a graduate student at the University of Wisconsin -
La Crosse in the area of Health Education. I am presently involved
in research for my Masters Degree thesis. In my research I am
attempting to assess stress management behavior among-eighth grade
students.

As part of my study I have found it necessaryt:od~"e~()t>~

inventory which \'Till enable me to measure behavior characteristics of
stress management. In my research I noted your WellnesSIl'lVent0EX,
and the .section that dealt with stressmanagement.---J:---would--1ike__to
ask your permission to use that section for the development of an
inventoryt:hat will be su1table for my populat.i.ontIiaEIamstudYing.
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Health Education Department· 203 Mitchell Hall • 608/785-8162

La Crosse, Wisconsin 54601

University of Wisconsin -. La Crosse

Barbara Beier

An AHlrmotlve Action .Equol Opportunity Employer
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If I can be of furtherassistanc.eiIl\the development of
measure behavior characteristics of stress management, please CUU~dC

Mr. Darrel Lang
Health Education Department
University of Wisconsin- La Crosse
La Crosse, Wisconsin). 54601

Best to you in your research. I would he in.terested in seeing

Dear

Please consider this w:LitteIl permission to utilize the
section of the Wellriess Inventory I developed.
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C-l COVER LETTER TO JURORS

C-2 INVENTORY RATING· SCALE

C"'3 INVENTORY EVALUATION SUMMARY
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management inventory
Would you please evaluate thgiin.ventory
me by wayofthe.self~ail~r...essegLstaIDpgg

Sincerely,

47

Darrel Lang
#223 1370 Lancer
La Crescent, MN 55947

Dear Dr. Curtis :

I appreciate the time and·effort you have given me in the evaluation
of this inventory.

Thank you for your time and consideration.

Dr. John D. Curtis
Department of Health Education
Un.iversity of.Wisconsin ".La Crosse
La Crosse, Wisconsin 54601

Enclosed is a copy of my stress
procedures for that inventory.
?nd send the evaluation back to
envelope ..

Iarnagl:"c:l.cl,~at:gl3tt'ld.gnt atth.g University of Wisconsin
completing my Masters Degree in Health Educatj
.1 am working on my thesis which is, "Reducing c ........"'''"'''

Through Biofeedback/Relaxation Training
In order to see if stress management can adequately
inventory has to be developed and validated.
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APPENDIX C-2

INVEN'rORY

Directions: Enclosed is a list of statements regarding stress
management behavior.. Please read each state'lll~rr~:;'~3!J;1~L~usethescale..
to the right to indicate its acceptability, based upon the degree
to which the statement will reveal a subject's behavior (ppsitive or
negative) in regards to stress management. (Subjects responding to
the inventory will be indicating their participation, or non-partici­
pation in the statement of stress management.. ) In this manner you
will be judging the curricular validity of these behavior statements
with respect to stress management.. The inventory has been developed
for use with eighth grade students.

The scale values are defined as follows:

1.. No'r ACCEPTABLE: The item has ~ value as a
measuring the subject's stress management behavior

2. SOMEWHAT ACCEPTABLE: The item has some value as a statement
f6:tl'neasuringthesubject's stress n:;aru;gement behavi6r~

3.. ACCEPTABLE: The statement is valuable as a statement for
measuring the subject's stress management behavior..

4. VERY ACCEPTABLE: The item is very -valuab-l-e--as--a--statement
for measuri'ng the subject's stress manag;;;ntbehavior ..

5 .. INDISPENSABL~.: The item is ,absolutely necessarxas a
statement for measuring the subject's stress management
behavior.

1 The scale was developed by Dr .. Gary Gilmore for use in his doctoral
dissertation, The Development, Implementation;and~Evaluationof a. .....--
Family Health Education Program Incorporating the Concept of Prevention- -............ _. . '. ,
The University of Tennessee, June 1974 ..



49

Comment

41

1 2 3 4 5

1 2 345

1 2 3 4 5

VERY
ACCEPTABLE INDISPENSABLE

123

1 2 3 4

1 ,2 3

Please
Circle only One

ACCEPTABLE
3

sleep every night.

SOMEWHAT
ACCEPTABLE

NOT
,ACCEPTABLE

7. I don I t ''lorry about exams when
I am~ well pl:'epared..

8. I COrl.§c:~ously take time each
day to relax.

4. I bite my fingernails, or tap my
foot, or start to perspire when I have
pressure placed on me. 1 2 3 4 5

9. I seldom feel tired (except
after strenuous physical activity).

2. I

5. I take 15 or 20 minutes a day for
,myself to do whatever I want.

6. Rather than worrying about
something I can't solve
immediately, I go ask for help.

3. If I wake. up in the middle of
the night, it's not difficult forme
'to fall asleep •again. 1 2 3 4 5

1. At bedtime, I fall asleep easily.

STRESS MM~AGEMENT

11. Iaml;l<1,9P~~~~!Jmyl,if:E!7wh.fmI
able to control my problems.

10" I know that extreme· pressure· or
tension plays a role in causing
heart attackS, and I am trying to
learn some specific relaxation skills

'to control my problems. 1 2 3 4 5



VERY
ACCEPTABLE ACCEPTABLE .. INDISPENSABLE

3 5

50

1 2 3 45

Please ...
w, '''~"•.''''''_''~_"••~__.'~.__'"~~"~'"_

Circle Only One

. _._--...,..........----------

NOT SOMEWHAT
ACCEPTABLE ACCEPTABLE

1 2

12. I am able to recognize and
control some unwanted pressure
in my life; such as the way I
look, or if I'm being accepted
by my friends. 1 2 3 4

13. I know h6w rnuch pressure I can
manage and do something to
control. that pressure.

I
i
I
I

I
I

I

l
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Inventory Statements and Evaluation Score Results

Rating by Jurors

S1RESS MANAGEMENT

1. At bedt~me, I fall asleep easily.

2.. I get 6 ...8 hours sleep <every night~

Mean

4.0

3. If I wakeup in the middle of the night,
it's not difficult forme to
~tin. 4

4. I bite roy fingernails, or tap my foot,
or start to perspire when I
pressure placed on me. 3 3.7

5. I take 15 or 20 minutes a day for myself
to do whatever I want. ~··~·~·~~~~~·L1·~··~I;~~~~~.1-~-':t~~·~A-·~A it

6. Rather than worrying about something I
cantt solve iroroediately, I do ask for help.

7. I dontt worry about exams when I am well
p:repCl:red•

8. I,consciously take time each day to relax.

9. I get tired during the dny (except after
strenuous physical activity).

4 5 4 3 2 3 3.5

4 4 3 4 3.7

4 5 5 3 4 5 4.3

3 5 4 2 3 4 3.5

10. I know that extreme pressure or tension
plays a role in causing heart attacks,
and I am trying to learn some specific
relaxation skills to control my problems. 5 5 4 4 4 4.3

11. ,I am happy with my life when I am able
to control my problems. 3 5 4 3 3 5 3.8

3.84 4

12. I am able to recognize and control

~~ClY!:l~o~;~~~~r~·~~m~et~:ea;.cc:er;B~=tl~========·=·=···....
l:llyfriend$.

l~; I know he\.; much pressure I can manage
. ~ .... and do something to control that pressure. 4 5 5 344 4.2
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H RatIng by Jurors

3.5

Mean
ABC D E F Score-

_____. ._.__ ~._~~:~_~~~~~~ __~ •. __.. __ ~3 •• 3

14. I eat more than I should \'Then under
pressure ..

15. 'I losecon.t.tol, when I get mad.



···-----'.·---1I.'HO<l:;N:tlANI~tIeIJ\1iH3:t{-J..Naw3D'\i1'-1'iiWSSIDIJ..S

G3:SIAID1

GXIGN3:ddii
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STRESS MANAGEMENT BEHAVIOR INVENTORY

Directions: Read the statement and place an "X"underthecolutnnwhich
best answers the s.taternent for you.

1. Atbedtime~ I fall asleep easily.

2. I get 6-8 hours sleep every llJ.ym••

3. 'If I .wake ....up.inthe middle of the night,
it's not difficult forme to fall asleeP
again.

4. I bite myfingernails,·or tap my. foot,
or start to perspire when I cannot
handle pressure.

5. I take 15 or 20 minutes a day for
myself to do whatever I want.

6. Rather than worrying about something
I can't solve immediately, I go ask
for help.

7. I don't worry about exams when I am
'well prepared. . ~ ~~..- .._ ~ ~ .

8. I <e~>nsciously take tirneeach day to relax.

9. I get tired during the day (Except after
strenuous physi.cal activity).

10. I know that extreme pressure or tension plays
a role in causing heart attacks,
try~Dg to ~earn some sPe~ific relaxation
skills to con'trol that pressure.

11. I am happy with my life when I am able to
control my problems.

12. I recognize and know how to handle things

!
Ii
~

i

1

13. I know how muCh pressure I can manage and
do something to control that pressure.

.14. I eat more than I should'when under
pressure.

15.. rldse control, ".,hen I get mad.

--_._--~._. ~"~._-_.
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STATISTICAL PROCEDURES AND RESULTS OF
HOYT'S ANALYSIS OF VARIANCE
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1. Sum of squa~es between people == 76.92308

56

== sum of sguares between geople
N-l

total sum sum of squares
=: of squares- between people

3.07692 == ?6. 92308
25

482.76923 == 673.18974 - (76.92308 + 113.49744)

Mean square
between people

Residual sum
of squares

N == No. of
K =: No. of

1 ..3794 =: 482.76923
(25) (14)

Statistical Procedures .ahdResUlts of
Hoyt I s Analysis.· of Variance

.55171 == 3.07692 - 1.37934
3.07692

3 .. Total sum of squares == 673 .. 18974

7. Hoyt's Analysis of Va.riance applied
mean square residual mean

Hoyt's Analysis of == between people - sguare
Variance Reliability mean square between people

5.

2. Sum of squares between items =: 113.

4.

6. Resi.dual mean square == residual sum of squares
(N-l") (K-i)-
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response
0. ....0. are

-- -----6. I feel upset.

4. I am regretful.

9. I feel anxious.

Directions: Read each statement and then check
to- indicate how yoti feel right nOv1, that
no right or wrong answers. Do not spend
statement but give the anst'1ert'1hich
feelings best.~~l

8. I feel rested.

7. I am presently worrying over
possible misfortunes.

1. I feel calm..

2. I feel secure.

5. I feel at ease.

3. I am tense.

10. T. feel comfort~able.

11. I feel self-confident.

12. I feel nervous.

13. lam jittery.

18. I feel over~excited and
lI rattJ.ed tl

•

17. ( I am t'1orried.

16. I Ieel content.

14.. I feel "high s'truhg".

15. I am relaxed ..

i
•
i
I
i

I
I
I
I
I

I

I

I
I
I
I
J!]

I
I

I
I

I

I
I

19. I feel joyful.

[
20.. I feel pleasant•

•
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APPENDIX F

State-Trait Anxiety· Inventory
Form X-2

Dir~ctions: Read each statement and thefl check the appropriate response
to indicate how you generally feel. There are no right or wrong
answers. Po .. not ... spend too much tim.€) Ql'l.any.one:::.sJia.:fi:JafueJi±::h\i.cg;i:5l'Rfthe
answer which:s~ems to· describe how you· generally feE~l.

Not
At All Somewhat. .... .

Very
Moderately so Much So
~

21. I feeL pleasant•

.22. I tire quickly.

23. I feel like crying.

24. I wish I could be as happy as
others seem to be.

25. I<:un IpsiIlg out on t.hings
because I can'·t make up my mind
soon enough.

26. I feel rested.

27. I am "calm, cool, and "collected".

..

,
28. 'r feel that difficulties are

piling u!:' so t:lat I cannot
overcome them.

'"" ..... -
29.,

30.

31.

I wbrrytoc> nluch over something
that really doesn't matter.

I am happy.

I am inclined to take things hard.

32. I lack self-confidence.

33., I feel secure.

34. V>.try to avoid facing a crisis
or difficulty.

35 •. J feel blue.

36. I' am content.



I
1

37. Some unimportant thought runs
through my mind and bothers me.

38. I tak.e ..• 4if3Cippoin'tments so keenly
I can't put them out of my mind.

39. lama steady person.

40. I get.in)a state of tension or
turiri6il as I think over my
recent concerns and interests ..

At All
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