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Abstract  #
b It was the purpose of this study to examine the physiological, psyéholo'étcal and
*ehavmral ef fects of modif led progresswe relaxation (Peper and thltams 1981) on eight
. female gymnasts aged 19t0 21 yeass. A case study desxgn using simple ttme series data was

Y
employed to emphasue the 1drosyncrat1c response pattern of each subJect

b emgn was
| f urther sophlsttca,ted to desrgnate three of the etght sub;egfs as mod1f1 £V
subjects , who were momtored physrologtcally psychologncally“a‘ g
o unstressmg trammg
The fifteen. week study consxsted of eight weeks of unstressmg (;ammg f ollowmg a
‘ baselme period of srx to twelve days dependmg on the expenmental group Physxologtcal
momtormg of trapezlus muscle tbnsron electrodermal activity and. peripheral temperature was
recorded durmg thtrty mtnute tesuggg sessions twice a week - The treatment was applted in the
laboratory sessnons Self reports measured the subJect S perceptron of the mtensnty of o
.unstressing felt bef ore and after each session. _‘ ‘ y
Stmultaneously perf ormance on ten gymnastlc skxlls was recorded twice a week in the .
‘ gvmnastum thteen trtals of each of the ten\skrlls were v1deotaped and then scored for each
perf ormance testing sessnon A process of "progressive skill acqulsmon was. used, by which
‘the’ SklllS 1ncreased in dlf f 1cu1ty by altering the situational components The su‘bjects rated their
[ d

' personal stress level of each of the skills before /and after the study.

The physxologtcal psychologtcal and behavroral data were mdrvxdually analy{ed within

each subject, and then mtegrated for. drscussron of the. mterrelattonshtps that extsted among the

varxables
Results emphaStzed mdwrdual response patterns to the same strrnuh The seif -report
data were an integral part of the analysts, revealing personal anecdotes that added to the plcture

- of the athlete asa "whole" person The results were further drscussed in hght of coachmg

" implications. -
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vpatterns occurmg OVCI tlme,

1. STATEMENT OF THE PROBLEM

A Introductlot‘l ‘ I | o o

K

thh the avarlabrhty of 1mproved f acrlrtres equtpment more ef f 1crent learmng aids and

‘more advanced coachmg and athletrc trammg techmques today s athlete f aces fewer physrc_al

barrrers in aSpmng 0 be the best in her sport Wrth the mcreased avarlabrltty of techmcal
resources the opportunrty f or the development of the phy51cal f actors (strength, flexibility,
power endurance and skrll abrhty) becomes more realrzable Hence, 1t is the psvchologrcal
aspects of perf ormance that begm to drstrngutsh between one athlete and another in terms of

the consrstencv of her optrmal perf ormance Drf fi erences m kmds and mtensrttes of responses |
f rom person to person contribute to the diff 1cult\ of predxctmg human behavmr The coach is .
not strrvmg.so much to predrct behavror but mstead to understand it and observe trends o]

e

. Coaches are ]ust now begmmng to beheve in and encouraee the deveIOpment of

psycholozrcal trammg f or. therr athletes Prevrously very lrttle psvchologtcal education was
é"

umade available 1o the athletes f or various reasons one being the lack of obtecuvrt\ and’

- consistencyin the measurement and evaluanon of pSychologtcal phenomena As well, most

coaches do not have sufficient knowledge in this area to sy stemaucally educate therr athletes
Coaches have however come to believe. that for the athlete to excel m sport, psvchologrcal

skills must accompany the techmcal aspects and’ physrcal skills of the sport A varrety of ‘ /

’ mdtvrdual differences and past learnmg experrences wrthm a group of athletes can create
- diff 1cult1es for coaches who apply therr coachtng technrques in the same manner 10 all athletes

wrth expectatrons of the same posmve perf ormance results from all the athletes These

dtff iculties have encouraged coaches to evaluate the need for psychologtcal training as a vrable
and benef icial supplement to the total athlettc perf ormance
Prior to’ 1mplementmg a psychologrcal trammg program for athletes the researcher

must evaluate the components of such a program to determme the physrologlcal and

” «
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1



/

: psvchologica}/ effects on the athlete as well as the behavroral ef f ects on perf ormance The
»

understandmg of the process not merely the outcome of the program provides the researcher

rd

and the coach wrth informatjon., regardrng its. ef ficacy as a benef it for the athlete. Coaches
/

ttempt to teach: athletes usmg techmques that will produce. the most consrstent perf ormance of

,skills Similarly a psychologlcal training program that wrll be of most value to the coach is one_

ks

'/‘,.f which potentiallv provrdes athletes wrth the control to produce consrstent and/or permanent
‘4!" .
: changes in ph) srological and psychological variables whrch may mf luence perf ormance.

Nl ust as coaches need to understand the components of a physmal training program
&

prescribed for the athlete, attentron must also be directed toward the psychologlcal skrlls that 7

mf luence the consrstencv of athletic perfc ormance The athlete s mastery of control over these RS

T

«psvchological skills results rom learmng what the active com%lents of the smlls are and how ‘

‘they inf luence the athlete s perf ormance e | .
Researchers have identrf ied f our psvchologrcal skills whiéh 1nf luencethe athlete"s

‘consmtencv of perf ormance. (Martens 1980) |

o Emotzonal Conzrol Personal behavrors arrsmg from an‘xiety »arOusal stress, and anger may

“negatively inf 1uence the athlete s perfc ormance progress unless she has the abilitv to

control the behavrors to sorne extent.

Attentlonal Conzrol The athlete must learn to develop the f lexrbrlrty to change attentional foci -
when situations demand it. L
‘ ' L .
Sel f Confi dence Development The deveIOpment of this attribute encourages a strong "self ",

through Wthh the athlete can better perf orm in any competmve srtuation The mere
nature of the athletic srtuatron emphasrzmg self control and cpnf idence may mhibit the.

athlete from admitting her incapabihty to.eope wrth a learnmg or perf ormance problem

Interpersonal Skills. The interaction between coach and athlete as well as among athletes is'a

it
contnbutmg factor in optimal athleuc perf ormance
- These four skills cover a Wide range of the total complement of psychological components and

~are susceptible to alteration through psychologrcal trainmg prograrns The scope of this study
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focused more specifically on one of these skills, emotional control.

Emotlonal Control

Inherent in afhlettcs is the element of stress Whether the ath]ete is learning a skill for |

‘ the first time, practrcmg a skrll to develop performance consrstency or pohshmg a Sklll 10

| develop finesse, the path (] achreve her goal is not always an.casy and dtrect one. The athlete '
will ineyitably?ace_changes in rntensrty of f ear, challenge motrvatron learnmg rate or |
lcinesthetic aWaren‘ess which will alter- her rate of progress. At trmes.,’ 1ncreased challenge and

' motrvatton wrll enhance performance

‘ Wge mvolves not only the Judgment that a transactron contains the potentral
f m and the potential for mastery or gain but also the judgment that this
outcome can be influenced by the 1nd1v1dual (Holroyd and Lazarus 1982, p 23)

Research has shown that challenge and threat may elicit diff ermg hormonal response patterns
“ (Frankenhaeuser 1980) On the othe’r hand, there will be ttmes of 1n3ury fear, arlure or lack

o

of understandrng which erl 1mpede progress Both posmve and negatrve elements will

' 1nev1tably arise within the athlettc mrheu It has- been theorrzed that an optrmal level of these ST

¢

elements specrf ic to each athlete enhances perf ormance whrle an excess causes deterrorauon of
“f pérf ormance However research has been mconclusrve m recogmzrng a consrstent method by
which to determme an athlete S optrmal level of tensron and how 10 regulatx: 1t under |
»competmve pressures P) | o

There are many contrrbutmg f actors f rom envrronmental and personahty sources that
‘ 1nfluence behavior. As a result research has changed its drrectronal trend to accommodate /
| process orrented approaches that examrne the 1nteractrons between the s1tuatron and the person

in hopes of developmg a clearer understandrng of the process that explams why mdrvrduals f eel

~ think, and act as they do. The charactenstrcs of the mdrvrdual are the ma;or medratmg

mechamsms between envnonmental stimuli and the responses they mvoke ~The psychologrcal i "

tramrng programs that have been developed to teach athletes the necessary skrlls to cope wrth

l\

'competmve-sttuattons use multtdrmensronal crtterra of measurement to mclude cognrtrve

¢

Voo
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' vartous envrronmental sttuatlons

*
o .

physrologrcal and behavroral components By exammmg the mterdependent effect of these

: ,systems upon the mdxvrdual researchers can hope to better understand behavioral responses to-

\
Three levels of stress analysrs (physrologrcal social, and psychologtcal) aretoa
degree mdependent and they refer to different conditions, concepts,and '
mechanisms. The links between these levels are largely unexplored, tenuous and
complex; primarily because they have not been studted wrthm the same research

- design. (Lazarus et-al. 19 p 107)

e . . . . .

. Prtor to examrmng measurement tools and theones a- clarif ication will be made as to what

g components are 1ncluded under the title of Emottonal Control

A partrcular behavror may be conceptualrzed as va alOng two di"rnensions: dlrecti‘on .

e e '\

,and mtensrty The drrecttonal dtmensron is q,ualttatrve extendmg om posltwe 10 negauve

The 1ntensrty drmensron quantrf ies the magmtude of the behavior. 1t\s: thts mtensrty dlrnensron

L of behavror af f ected’ bv such components as arousal stress and anx' ty that can, 1nterf ere wrth

athlete in thrs study the f ollowmg‘def mmons wrll be used

the athlete s perf ormance Varvrng defrmtron\f\these construc have resulted in the

‘adevelOpment of measurement tools based on dtff erenﬁeorencal conStructs (.Retnkmg & Kohl

-~

.
1975) In drscussmg arousal stress, and anxrety as. thev relate to- beha\vroral mtensrty of the

DN

i

ArouSal Arousal ref ers to the physrologrcal component of behavror mantf ested Wh
' responses of heart rate blood pressure muscle tensron etc. Duf fy (1957) defmed it astN .
degree of energv release varvrng along a iontmuum from deep sleep to high excrtement Ivis v 7

o normally rneasured by a combmatxon of perrpheral autonomtc responses (muscle fension,. skm

‘conductance) and/or self report measures (Landers 1980)
,Stress Stress occurs when there is substantral 1mbalance between environmental'demand and

response capabrhty of the 1nd1v1dual Thrs demand capability- 1mba1ance becomes conscrous

‘ through cogmtlve appratsal Prereqursrte assumpttons necessary for stress to exrst are.

i

(i) antrcrpatrOn of mabrhty to respond adequately to the percerved demand
(u) antrcrpatron .of negatrve consequences when response rs 1nadeqhate and

(m) the consequences of f arlure to meet demands are percerved as 1rnportant to the



‘ mdrvrdual (McGrath 1970).
Stress is not merely the stimujus or response but is def med by the mdmdual S perceptron of
» the event and. apprarsal of one's abtlrty to cope ' _,;
: Anxiety Sprelberger (1966) drfferentrates between two types o{ anxrety - trart and state,
anxrety Trart Anxzety represents a relatrvely permanent personahty characterrstrc reﬂectmg
‘past expenences that determme individual diff erences in anxrety proneness State Anxrety is'an
‘/emotronal condrtron varymg in mtensrty and fluctuatmg over trme accordrng to the srtuagon
, These two; drmensrons of anxiety 1nteract to deterrnme the ef f ect of a strmulus srtuatron
‘Insof ar-as behavroral expressrons or perf ormance deterroratlon is concerned state anxretv and

' stress can be used mterchangeably

I

- Stress and Sport N

Athletes face competmon even. durrng practrce sessrons whether it be agamst

‘ themselves or agarnst peers They strive for Satrsf action whrle makrng comparrsons of therr |
perf ormance wrth some ‘standard of excellence in the presence of evaluative others (Martens
1980) The athlete is conWrarsrng her progress toward the goal Thus, there is ample

.

opportumty for stress to mterf ere with this progress The mtensrtv of the stress as percerved by

J

. the athlete deterrnmes rts ef fect. on perf ormance
Martens (1980) mtroduced a Theory of Competrtrve Anxrety whrch accounts for lthe

mteractron between the athlete and the envrronment in terms of f our "stages". The Objective |
Co'(npetztzve Sztuauon is the actual srtuatlon faced by the athlete. How the athlete percerves that
situation rs the Sub/ecttve Competztzve Situation. Behavzoral Responses are evoked based on the
prevrous two stages. These responses are ehcrted at three le*/els behavroral physrologrcal and

: psychologrcal As a Tesult of the responses the athlete faces Consequences of the selected
behavroral response resultmg ina reapprarsal of the srtuatron

It can be seen that the athlete S mterpretatron of the competrtrve srtuatron (Sud jectzve

Competitive Situation), isa crrtrcal element in determmmg the 1ntens1ty of her behavroral

e



programs are designed to ),Lach the athlete greater control over emational factors which
mfluence her appraisdl of/ the srtuatron and consequently inf luence her athletic performance. A
umber of these stress mterventron programs have been developed which use.a combmatron of
mterventrons (relaxatron imagery, breathmg technrques stress innoculation, brof eedback).
Although clmrcal results reveal these programs to be ef fective, there is ng clear screntrf ic . -
evrdence as 1o the relatrve contribution of éach mterventron i 2 | o
o ' g -

B. Statement ‘of the Problem . . 5 T w
| Although there are conceptual and practical implications for .st-ress reduction through ‘
interventron strategres at any of the four stages of Martens " theory, thrs study was desrgned o

4 examme the effects of modrf ied progressrve relaxatron trarmng on the emotlonal f actor of |

| stress, as manrf ested in the mtensrty of resporses of muscle tension, electrodermal actrvrtv and
perrpheral temperature Progressrve muscle relaxation was chosen for this particular study
.whrch used femnale gvmnasts as subjects. Stress manif ested in muscular tension can ll‘lhlbll

: proper movement technique durmg gvmnastrc skill °xecutron Itis hypothesrzed that durrng

skill executiOn involving such precise motor coordmatron there is a smaller range of optrmal

muscle tension. For thrs reason and the necessérv controls 1mplred b)- a research study, a

| treatment program consrstmg of progressrve muscle relaxatron was used in this study. The field

experrmental desrgn called f or the observatron of the ef f ects of this treatment on' the
;components of Martens' stress model (apprarsal of the situation, behavroral TESponses and
reapprarsal) with the use of self -reports, physrologrcal measurements and performance

measurernents .

: The‘central purpose of this study was to determine what physiological, psvchOIogical ,
and perf ormance ef fects resulted from the 1mplementatron of a modified progressrve relaxatron
trammg program (Peper and Williams 1981) one component of many psychologtcal training

"‘programs for athletes. The rndrrect ef fect. of the treatment (modrf ied progressrve relaxatron) as



implemented in the. training clinic, was assessed on performance of gymnastic skills.

/
/

/
C. Importance of the Study /

lt was hoped that the present applied research pr01ect would contribute significantly to
' | 4

both the tﬁeoretical and practical understanding of the process of developing psychological
skills in athletes. Itis well known that athletes face varying tntensmes of tensron in e@?
~ aspect of their athletrc experiences. At times, the intensity lS beneficial to performance Al
other times excesstve stress or arousal levels cause problems f or the athlete and coach The
literature in the area of arousal control argues that for consistent performance to occur, it-is
necessary that the athlete knows her optimal level of stress and be able to maintain it and |
~ change the intensity when the situation- warrants it.- The athlete rr,ﬁst use various psychological
skills to develop this control. Researchers and coaches are responsrble to provide the athlete |
with the opportunit-y to learn these psychological skills.. To select the proper skill to solve a
particular problem that problem must be defined in terms of the covert and overt detrimental
ef fects it has upon the athlete. Effective use of a particular psychological skill implies that the
researcher and the coach as well, know how it can: affect the athlete cogmtively physrologicall\
and behaviorally. It suggests that the athlete should b%: educated in a Way that she becomes
aware of these effects and sensitive to the 1mplicatrons of developmg her own emotional
control. The ultimate‘goal of this process is to give the athlete greater control over cognitive.
and emotional factors that can f acrlitate or block her performance. ) |

in systematically observing the development of the athlete s awareness of and control
over personal behaviors, applied or clinical research, such as that carried out in this study, will
hopef ully accumulate knowledge of the srgmf icance that individual difference factors play in’
the elrc1tatxon; _of behavioral responses Discovermg how the 1nd1v1dual response systems and
the mediating process of appraisal are orgamzed and mtegrated within each individual as she

attempts to adapt to the environment, will allow coaches t0 better understand and guide their

athletes toward more efficient and consistent performance efforts.

5



;\nother intended contribution of this study was in drawing attention to the use of more
effi 1crent applied or clinical methodologrcal tools with ‘which to examine and modif y human
behavior in the field setting. Traditional research studymg the relatronshrp bo{/een human
‘behavior and motor perf ormance has been done in the laboratory using gross motor tasks. This
design emphasizes controllmg variables in order to rsolate specrf ic experimental dependent
variables. In quasi- experrmental studies, such as the present study, a natural setting was_used,
where "naturally occurring controls” were utilized in restrrctmg the subJect S behavror Little
evidence has been found that scientific results generalize from laboratory models to field

)
settings, from behavior on motor tasks in the laboratory to behavior on motor tasks in the
field, and from animal behavioral research to human behavioral research (Drshman 1983).

Freld experrments such as the present study, attempt to allow the subJect to behave or
react to various strmulr ina manner that as closel\ as p0551ble resembles her behavior in the
same non- experrmental setting. The researcher has attempted to utilize naturally occurring
controls”, and has 1mplemented addrtronal and necessary constraints that can be mtroduced
without detracting from the natura[ness of the situation. Although naturalistic field research
may lack some degree of measurement‘precision and control, it is a valuable research

.
methodolog\ for mcreasmg our ability to understand the relationship between individual .
emotional res’ponse systems and the medratmg process of apprarsal and their organrzathn
“within the mdrvrdual in the "real worid" settmg
The methodology employed in'the present study mvolved the concommrtant recording
| and analvsrs of three modes of subJect data -- physiological, psychologrcal, and motor T
behavroral Thrs rntegratron or "trtangulatron of observatrons on three drff erent aspects of the
_same mdrvrdual allowed a systematrc look at the rmpact of the treatment effects on the athlete g
as a "whole" person. In thrs way, the-researcher was able to relate changes in phys,rology and

perf ormance in lrght of self repOrted perceptxons of. stress This integrated approach to data

collectron has not often been used in the Sport psychology field.



The methodological approach of a case study design.in addition to using‘Lhe three
modes of measuremem allowed individual diff erences to be accounted f or and weighted
accordingly through Lhe use of the self - report data. In addition, compansons ol data trends
between persons can bring support to hypotheses Whlch may increase our understandmg of
'human behavioral changes. 1t was hoped that these methedological mnovg_mons would be
useful in extendmg the knowledge of the f;eld . |

In conclusxon the results of this study were felt to conmbute to research that f oeuses
o.n‘the following. | : o o, | |

- 1) The interrelationships of the various phvsxologncal response systems.
2) . The importanee of individpa] differences when exammmg the mterrelauonshlp
between physmlogwal and psychologlcal behavxors
3) Theeff ect of an unstressmg technique on the cogmnve physmloglcél and
" i behanoral parameters of each mdmdual | |
4) Methodo]oglcal procedures such asa smgle case stud) design and self -report t‘hat

‘ empha51ze the’ umqueness of the mdmdual sub]ect in behavaoral responses
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11. REVIEW OF LITERATURE

A. lntrotluction

It is the purpose of this literature revrew 1o examine the evolution of research on stress,
anxiety and arousal, bearing in mind its application to sport. The vast amount of literature
available in this area is tainted by a variety of terms used to describe the same construct. To
overcome this, the terms upon which this study is based are presented in the begrnning of
Chapter I11. The theoretical perspectives, from wh_ich the specific theoretical base for this
study was derived, will lay the groundwork for the erpplication of these theories to sport. The
rele‘vance of the theory to sport is expla\inedthrotigh the physiological, psychological and
behavioral responses to stress. Further ‘discussion of stress responses will lead into some stress

management programs available and specific measurement techniques of the stress response.

B. Theoretical Perspectives *

Throu“ghout the twentieth century, an enormous resenrch effort has been cond‘ucted in
the quest f or understanding of human behavior. Unfortunately, without the SOphistic}ited\
methodological tools of the past decade. diff erent behavioral reSponses to the same stlmuh were
not considered to- be interrelated. Thus, a variety of concepts for psychologlcal phenomena
were born, whrch in and of themselves were relatrves .of a common bond. Three of these
concepts; anxtety, arousal and*stress were significant "terms" in various academrc disciplines.
Accordlngly d1f f erent research interests were pursued which prolonged therr separate
'ex‘istences Now as these dlvergent research thrusts begin to mature, common trends
“throughout each of the individual research efforts are bemg recogmzed as common hyf)'otheses
and theories diff erentiated primarily by semantical differences.

One of the first efforts to examine the relationship between arousal and motor

'performance‘was originally postulated'by Yerkes and Dodson in 1908 which was based on

10 L
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animal studies. The Yerkes-Dodson law indicated that task performance would improve as

arousal increased when the task was a simple one. However, f or more difficult motor tasks,

_ i
the arousal level should be held reasonably low for optimal performance. This relationship

between arousal and performance is referred to as the "Inverted U". The early notion behind

this theory was that of energy mobilization during emotional situations - - that is, the idea of

"fight or flight" mechanism (Duffy 1957).

A more recent explanation of the relationship between arousal and motor performance
within the behavioral tradition was the Drive Theory, modxf ied by Spence and Spence (1966).

ThlS theory predicts that habit strength and drtve level jointly determine perf brfrna\nce thtough a

*

linear relauonshlp Habit refers to the hierarchical order or dominance of correct anql incorrect

résponses. Drive is used synonvmouslv with physiological arousal. Accordmg to thns theory,

_ an increase in drive would increase the probability of the dominant response bemg emitted.

v . o

Whether an increase in drive will facilitate or impair performance depends upon the relauve

strength of any competing habrts Thus, if the habit strength of the competing incorrect
responses are greater in relation 10 the correct ones, 1mparrment of perf ormance is expecled

with an increase in drive. As well, increased arousal durmg initial skrll learning will-impair

performance but as the skill becomes well learned, 1ncreased arousal will facilitate performance

(Farber & Spence 1953; Carron 1968). N

Broen and Storms (1961) however, believe there is a ceiling ef fect for the level of

reaction potential which is a joint function of drive and habit. Thus, increases in drive
R

"facilitate the elicitation of the dominant response to a point (ceiling). Thereafter, any further

increase will elicit non-dominant responses resulting in performance decrements.

: The difference bepfeen these two theories, the Inverted U and the Drive Theories,

-

occurs when the subjecy's arousal level is hlgh on a well- learned task. The curvrhnear

relationship Tted by the Inverted-U hypothesm predicts increased arousal wrll impair

performance, while the Drive Theory hypotheéizes that it will facilitate performance.

o
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Evidence of these theories in sport psychology has been ceviewed by several researchers
(Martens 1971; Martens & Landers 1974: Landers 1977), Methodological inconsistencies have
been cited as a cause of inconclusive evidence in support of one theory over the other. For

example, anxiety quesuonna;res have been used independent of an& o{hcr instrument as a
measurement mol for defining high-anxious and low -anxious subjects. As well, tasks used as
performance measures have been vatious laboratory tasks in a controlled environment with
little ge‘ncra.lization 16 actual motor skill performance (Marten_s 1971). The major problem in
altemplin‘g to apply the drive theory to motor skills 1s that it is difficult to define whether the
correct or incorrect response is dominant. Thus, it is impossible to test the hypothesized |
‘relationship of Performance = Habit Str’bngth x Drive (Martens & ITandcrs 1969).

In the medical field, Hané Selye brought 'recognition to\str‘esit'through his elaboration
on the fight or flight response and subsequent developmem of . the GLneral Adaptatiou
Syndrome (G.A.S.) (1936). Stress is "a set of nonspecific physiological reactions 10 any

" hoxious environmental event”.” Selye's G.A. S defi ines a svstematnc process 1hrough which the
individual progresses wheu exposed 10 noxious stimuli. The alarm reaction upon initial
exposure to the stimulus is followed .by a stage of resistance during which*adaptation to the

-gtressor is attempted, resulting in the f inal stage of exhaustion if the stressor is suf f iciently
severe or prolonged. Selve|s appfoach is a response based one, whereby it concemratges on
tréating the response as the stress or as-its defining parameter. In applying this approach and
atténding ’mainlyﬁ to the body's physiologica) Tesponses 0 stres'sors, the pSychologicgl processes
have taken a subsidiary if not silent role.

An alternative approach is that of stimulus-based models plac\ing eniphasis on the-
stimulus characterlstlcs of the environment Whlch were recognized as )hstu'rbing or disruptive.
External stresses cause a stress reaction, or strain, within the mdmdual Based on engineering
principles of stress, [this model became popular because of its simplicity. Although applxcable
to machines, the model cannot hold up as a measure of human responses. Levine (1975)
showed through his studies on animals that response to stress is partly dependam on the nature

J

i
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of the organism's early environment. As well, there up.pcars to be much too much individual
variation in resistance to stress 10 be able 10 successlully appl)} a stimulus-based theory to
explain human responses 0 Stress.

During this evolution from response-based to stimulus -based theories, a similar
movement was occurring in the field of psychology. Th\koughout the 1960's, personality
theorists attempted to comprehend and predict perf ormancc using the xndxvndual s personality
traits as the basis of their model (Kane 1964, Morgan 1972). The individual's traits
purportedly cause generalized effects on bchavxor resulting in consistencies across situations.
Over the years of research, very few sxgmf icant consistencies have been [ ound to hnk specific

“personality traits to improved performance. )

In the early 1970's, another group of theorists banded 1oget;cr 10 f ind the link between
situational variables and performance outcome (Mischel 1972). 'l'"he situational model of
behav:oral variance views the relauo%hnp between the environmental stimuli and the responses
to those stimuli as taking precedence over the subsidiary role played by personality factors.

A
$Their unproductive search su,ccumbed to the hypbthesis that there be an amalgamation of

3

personaliiy and situational variablgs as comribmors to the outcome of performance. Thus, the
interactionisl thearists integrated the variables into an intricate system of modest -
interrelationships and complexities (Magnusson & Endler 197‘6).

Indicative of both of these theoretical peréﬁectives, response-based/situationtbased and
personality/situation, is the common attem‘{)t to isolate or control for a srﬁall part of the
human behavioral response. The unsuccessf ul attempts have prompted researchcrs to examine
the integration of the components of these responses through more sophisticated theoretical ’
models. ~

“The resulting interactional models must caref ully define the constructs, anxiety, arousal
and stress, in relation to the dynamics bf the particular model. An imporiant ingredient in
understanding the organization of behavior is recognizing the intervening psychological

o

processes;'particularly appraisal, that arise in response 10 threat and influence the reaction
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. pattern The coping processes,of dealing With stress and the underlying process of appraisal are

f undamental assumptrons of Lazarus -theory.

. !
<Y i

The observed- pattern of reactron depends on mtervenmg psychologrcal activities,
such as the coping process. Underlying each type of coping is a partrcular kind of -
apprarsal in which the consequences of cues are interpreted. This apprarsal leads.
to the selection of a coping process.. (Lazarus 1967, p 169)
Elaborating. further on his theory Lazarus (1970) cites. two processes used to cope with threat .
or anticipated harm. One is to alter the orgamsm envrronment relatronshrp. The,other, the
rndrrect method of reapprarsal is a contrnual searchrng for and evalua/tron of cues that the o
individual confronts. | =
Cox and Macka\ (1982) have mtroduced a fi ive stage transactronal model of stress,
' "'drawing particular attention to 1ts cycical process due to the f eedback components "Stress is
an individual perceptual phenomenon rooted in psvchologrcal processes " (Cox 1982 ) 18)
‘The first stage of this model drstmgurshes external from rnternal SOuTces of demands placed on’
- the rndrvrdual The: second stage def ines the rndrvrdual S perceptron of the demand and her
_ capabrlrt 1o deal wrth it. This perceptual factor allows for the presence of mdrvrdual :
diff erences 10 1nfluence the generalrzabrlrty of the model The thrrd stage is the mdrvrdual s
, psvchophvsrologrcal changes that occur in resp: onse 10 stress. The actual and percerved
: consequences of these responses 1o stress, otherwrse known as methods of coping, is the fourth
‘ stage. The last and most 1mportant stage is that of f eedback The feedback loop is‘an rnherent
part at each of the f 1ve stages in that there is a constant reapprarsal process occurrrng
throughout each step of the model When responses are mef fective or inefficient, stress will be -
‘t prolonged The f eedback loops allow the individual to recognrze this and ef f ect changes atone
or’more of the stages Stress is vrewed as "a perceptual phenomenon arisinig-from a comparrson
' between the demand on the person and his abrlrty to cope” (Cox 1982, p 25). It is the
imbalance between demand and coprng ‘ability that r‘esults in experrencmg stress and elrcrtmg a
'stres‘s respdnse |

Three theoretrcal models that speak to this 1mbalance will be reviewed which have had-

particular relevance for athletes (1) State-Trait Theory of Anxrety (Sprelberger 1966), (u)
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Theory o'i""_,(kl'ompetiti\."e Anxiety (Martens 197'5), and (iii) ConCeptu‘al‘ Model ‘of Stress (Smith
1980). | ) R
' It is generally recogmzed wrthm the mteracttonal theories that in addition to examining .
the extent of srtuatronal components it 1s also tmperative (] evaluate these situations through
| the eyes of the mdrvrdual Some srtuations are much more anxrety provokmg 10 an athlete than
other srtuations In an attcggpt to clarify these dtscrepant yet important mdrvrdual
percepttons Spielberger (1&66) defrned two anxrety constructs state anxlety bemg a temporary
emotronal or reactionarv conditron and trau anxzety, a relatrveiv permanent personahty
characteristic The premise of the theory is that persons high in trait anxrety tend to perceive a”
,'_jlarger number of situations as threatening and respond with greater ‘intensity of state anxiety to - -
'threatenmg srtuations than do persons low in trait anxrety (Spielberger 1970) Research has
shown evrd};nce 10 support this premise (Sarason 1960 Weinberg 1979 Scanlan & Passer 1978;
: Gruber & Beauchamp 1979 Wandzrlak et al. 1982; Sanderson & Ashton 1981) This theory
' mereh consrders the. pSVChological component of stress omtttmg any mteraction with
| physrological phenomena o
‘ Martens (1975) elaborated on Spielberger S State Trait Theoriy b\ incorporating into his
theor) an appraisal process According to Martens' Theory of Competitive Stress state anxret\
is-a f unction of the perception of danger of the srtuatton Thrs threat isaf uncuon of the
f.uncertamt) of the outcome .and‘the 1mportance of the outcorne to the 1ndiv1dua1 The prtncipal o
component of this theory 1mplies that -the mdrvrdual $ perception of the athlettc situation is
encompassed by the degree of uncertainty and the degree of 1mportance as evaluated by the
_ athlete Of the four theoretical components ObJectrve Corupetitrve Srtuation SubJective
Competitrve Situation, Responses (behavroral physrological and psychological) and
Consequences there is. consrderation of the athlete S perceived demand/response discrepancy
(SubJective Competttive Situation) and of her reappraisal through feedback from the |

' consequences of the behavroral response Martens (1977) developed the Sports ‘Competition

AnXiety Test (SCAT) a self - repor.t questionnaire to measure trait anxrety ina competitive

)
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sport situation. 'Research shows that SCAT isa reliable predictor of state anxiety (Martens &~
“Gill 1977; Gerson & Deshaies»197'8' Martens et al. 198(l' Wandzilak 1982).

Another model that parallels that of Martens and was developed specrf 1cally as an
-'ueducanonal program to enhance self -control and awareness in the individual, is the Conceptual

' Model of Stress (Smith 1980). Underlymg this program are the recrprocal relatronshrps

between. the srtuatron cognstrve apprarsal processes, af’ f ectrve arousal and behaviors. Thrs
A'

‘cognitive-af f ective approach 'def ines stress as "the emotronal response of the mdmdual to
situations whrch tax the phvsrcal and/or psvchologrcal resources of the indiv’idua-l " (Smith-1980,
| p2). The four major elements 1nteract1ng wrthrn,the model are: (r) the srtuatron (n) the
1nd1vrdual S cognrtrve appraisal of the srtuatron (1ii) phvsrologtcal arousal responses, and (1v)’
mstrumental behavrors (task- orrented and coping behaviors). Srnrth & Smoll (1978) apphed
} this theor) through a stress management program for athletes The results f rom this Study
supported the conceptual model in a decrease 1n measures of pre- game anxrety

" The basrc components of these WO, theorres (Martens and Smrth s) are srmilar,. Theyv |
are both based on a similar operational def inition. of stress, asa percerved substantral 1mbalance
or mrsf it between the demand of the srtuatron ‘and the response capabrht} of the mdrvrdual
_ lmportant underlvrng assumptrons 10 both theorges are the 1mportance to the rndrvrdual of .
meeting the demand of the srtuatron and the f act that there isa degree of uncertarnty that one
can meet the demand "The relevance of Martens and Smrth S theones f or thrs study lres in
their recogmtron of physrologrcal responses as mtegral parts of the models Although they are
recogmzed these theorres do not propose 1o, nor do they attempt to, measure any physrologrcal

‘implications of stress that rnay occur in the competrtrve athletrc srtuatron

C. Stress Response
In order to use any theorres of stress, we must be able to understand what is involved in
~the response fo stress. That 1s, when' an athlete is confronted by a stressf ul srtuatron what

~ specific types and intensities of respons'e will occur'?
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' Whether or not stressors produce problems for the individual depends ona
‘multiplicity of factors. In addition to the intensity of. the stressors, their nature,
range, frequency of occurrence and duration are important; the context or
circumstance in which the stressors appear is clearly of significance; the perceptton
~of the degree of ‘thréat on the part of the mdrvrdual is crucial as is his repertoire
. and utrhzatron of adaptrve copmg skrlls (Beech et al. 1982 P 10
The stress experrence is accompanred by a set of responses which are: dtrected toward reducmg
or removing the stress The three types of responses are physrologtcal psychologrcal
- (cognrtrve) and behavroral There 1s a crrtrcal mterrelatronshrp between physrologtcal and

psychologrcal stress that must be understood bef ore’ proceedmg wrth stress research
' ‘Physiol_oglcal Response

. Physiological stress has to do with the visceral and .neuro- humeral reactrons of
man or animal to noxious stimulus agents and the phvsrologrcal mechanisms that
account for it...Noxious means any condrtron which. rs ‘disturbing or mJurrous to
tissue structure or f unctron (Lazarus 1967, p 162)
, ‘The trssue system is equrpped with def enses agamst noxjous strmuli. "T,he source of stimuli 1s
1nsrgmf icant and the def enses or subsequent responses are nonspecrf ic with respect to the
" strrnulus (Selye 1956) Selye s general adaptatron syndrome was based on. thrs concept
In an attempt o understand the physrology rnherent in the stress response tt Uts
.'necessary tobe aware of the response systems mvolved Th‘ere are two prrmary systems the
'central nervous system (bram and spmal cord)‘and the perrpheral nervous system, whrch is
f urther drvrded into the somatrc system and the autonomrc nervous system (ANS) The
1t unctron of the ANS 1s to regulate the body s mternal envrronment and marntarn a state of.
- homeostasrs or balance (Guvton 1969) Although there are drstrnctrons between the'CNS and_
: ,ANS for the purpose of thrs drscu’ssron the emphasrs wrll be on their relatronshrp wrth respect
to rncreased level of arousal | | ‘ ‘
Herghtened actrvrty m the ANS is. thought to be mrtrated by cortrcal srgnals in the bram

These alarm srgnals acttvate the hypothalamus The role of the autonomrc nervous system is to

control visceral f unctrons of the body whrch mclude regulatron of arterral pressure sweat gland
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actrvrty perrpheral bod) temperature cardiac output and tonus in skeletal muscles
' Hy pothalamrc strmulatron produces endocrine changes regulated by the prturtary gland. Thus
the hypothalamus via its control over the ANS, prepares the rndrvrdual physto}ogrcally for - -
engage ina partrcular behavior pattern (Bennett 1977).

Of the two- dwrsrons of the ANS the sympathetic and parasympathetrc the f ormer
.- tomponent is actrvated b\ hypothalamtc acttvrtv The svmpathetrc nervous system drrects '
actrons toward "strengthenmg the body's def enses agarnst the varrous dangers whrch mrght
beset it" (Cox 1982 p 52) Thus 1t is an increase in sympathetrc actrvatron that is respon31ble -
for the emergencv preparanon of the bod\ under stress. In thrs condrtron observable changes
that rnay occur mclude cooling of perrpheral temperature of hands and feet, rncreased sweal. |
glalnd actrvrty blood pressure muscle tension and heart rate. |

The inf luences of the parasvmpathetrc system act svnergrstrcally to those of the
sy mpathetrc system Whrle parasympathetrc strmulatron to the sweat glands wrll cause a
decrease in actrvrty sympathetrc sttmulatron W1ll cause an mcrease In the autonomrc eff ector
- organs; which recerve rnnervatron from both components a homeostatrc balance is strrved for.

lt is 1mportant to recognrz,e the relatronshrp of the central nervous sysiem 10 the .
sympathetrc component of the ANS wrth respect to the stress. condrtron Although the stress

response a$ a-reaction 10 real physrcal danger has become generally maladaptrve in today §

,' world Greenf reld and Sternbach (1972) have proposed the possrbthty that this reactron isnow

n psychologrcally orrented Therefore, CNS mfluenee in the form of cognrtrve mediators may be

a precrprtatmg f actor The close link between the CNS and ANS is also evident in the fact that
whrle the hypothalamus controls the ANS it is located in the brain and. consequently is a part
of the CNS. 'I‘hus the hypothalamus seems to be an 1mportant structure in'the systemanc and
| complementary operatron of the autonomrc and central nervous systems: This unctronal
balance may be responsible for any patterning or specrf' rcrty,that occurs:in the Stress response n

(Cox 1982).
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Lacey and Lacey (1958) proposed that mdwrduals exhrbtt rdrosyncratrc patterns of

autonomrc actrvrty that can be reproduced from one stressor to another Research showed low

" and. msrgmf 1carit correlatrons between measures of blood pressure skin conductance and heart

rate. However “they drd frnd staustrcal evrdence of interstressor reproducrbrlrty of .

. autonomic- response patterns Thus several physrologlcal variables were f ound to be.a more

relrable measure of the drf f erentral ef fects of varrous strmulus condmons For only a small
percentage of the subJects d1d the physrologrcal measures rrse and f all together The mdrvrduals

: mamtarned a pattern of diff: erentral actrvatron peculrar to themselves Thrs prmctple of relative
response Spect [ fi czty speaks to “the hypothesrs of quantrtatrve mdtvrdual dif ferences in the

'»tendency toward stereotyp) of response patterns (Lacey & Lacey 1958 P 70)
| Further research on response stereotvpy has shown that there is a great dependence on
environmental and. mdrvrdual factors which affect stress responses The concept of d:rectzonal
fractzonauon of. the response systems has yielded evidence of drscordant drrectlonal changes ‘m :
the syrnpathetic and parasympathetrc response systems upon various physrologtcal responses ’

: (Lacey & Lacey 1974). ) ek

A common physrologrcal response 10 Stress is increased muscle tension. ’l’he muscle has

. tHe ability to contract or shorten'to produce movermnent. When a srtuatron is mterpreted as

threatemng,,erther phvsrcally or psvchologrcal it rarely requires an all -out f 1ght or fhght

response but mstead a preparauon f or actron Thus the musclés contract but not 10 the extent

- that overt movement OCCUIS. Thrs 1ncomplete ot partral contractron constrtutes a degree of

' muscle tensron "Muscle tensron r{ muscle contractron that is 1napproprrate o1 1n excess no

work rs done and it serves no purpose " (Grrdano & Everly 1979 P 189) Just as the gross

‘ muscle movements can be controlled S0 can the more subtle muscle tensron once it'is

recognrzed Clmrcal studres have shown that awareness of muscle tension can be learned

‘ (Whatmore & Kohlr 1974)

For every physical or. mental response there is a required amount of effort or energy

that must come from the indrvrdual It is difficult to know what is the optrmal amount of

19 -
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energy expendrture necessary for a partrcular actron The answer lres in the degree of awareness

the individual has of her own energy level. Whatmore and Kohli's theory of dysponesis (1974)

L]

' exammes the mechamsms necessary for efficient energy expendrture Ponesis, derlved from the

, greek oot "ponos meanmg work or effort 1s :
the productron of nerve 1mpulses (actron potentials) in pathways extendmg from -
‘motor and premotor cortical neurons through pyramidal and extrapyramidal tracts
to and mcludmg the perrpheral musculature (Whatmore and Kohh 1979, p 380)
Correct srgnallmg through this system encourages efficient energy expendrture ‘which wrll delay’
 the onset of f atigue. When an error occurs in the srgnallmg f rom the brarn the result isa-
dysponetic Tesponse. . | | :
Dysponesrs is basrcally a reversible physropathologic state composed of errors in
energy expenditure that interfere with nervous system function and thus with
control of organ function...errors in energy expendrture within the nervous
S) stem (Whatmore and Kohlr ‘1979, p 379)
"Whatmore and Kohli outline four ef fort classrf ications, under whrch various ponetrc and
| dvsponetrc TESpOnses can be classrf ied. | “

Bracing is one of the more common ponetrc responses A portron of or all the muscles
©are contracted and held in such a state f ora perlod of tlmé Bracmg is sometrmes teferred to as
being "on guard or prepared for "f igh_t or flight Itis hvpothesrzed that new sensory rnput
can cause bracmg Another possrble antecedent condmon is the antrcrpatron of"an unpleasant

sensory experrence such as pain or loss of gravrtatronal support When a qurck vrgor0us overt
action is about to be perf ormed bracmg may occur The excrtatorv ef fect of bracrng causes !
, hy'peractivation of the retrcular actrvatmg system,'hypothalamus, and skeletal -muscular -
reflexes Tesulting ip drsturbances to nervous system functrons B
Per forming is represented by an-overt skeletal rnuscle response. Actrvanon of the
hypothalamus and retrcular actrvatmg system produce physrologrc and biochemical support to
complete the muscular movement Dysponetrc perf ormmg rs evrdent whenever any overt
’behavror actually is workmg to the detrlment of the mdrvrdual Skrn rubbing or f 1dgety

behaviors are forms of ineffi 1c1ent energy expendrture Performmg is often secondary to

bracing, representing and attentlonal errors.
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Representing is a process of activating tertiary sensory circuits which produce sensory
. / . / '
images in the absence of the actual stirmulus. Both visual and auditory imagery include such
h ‘ /

phenomena as thinking, remembering,'anticipating and worryihg. Dysponetic representing can

take various forms:

1 'Re-represlentiné - repetitious representing of -an unpleasant situatibn,
2. Inaccura‘te representing - forming unrealistic expeétations, . |

3. Flow error - racing thoughts,

4. - Time error ‘- fépreseming that interferes witﬁ on-going activities, and
5. Goal representing érrq‘rs - setting vague, i‘mpracticalr conflicting goals:

Tr}ese‘types of dyspo‘rleti'c representing can be explained as either disorgéhizéd, hypevractiveA or
" inactive circuit activity. ' o
Zttention efforts facilitate thé organization of input. Sg:lective atiention, being.able (1]
partial out unﬁecessary cues in, o_rder 1o attend_‘ to those most important ones, allows sorhe input
| to have greater influence than other _onihe netvous system.- Dyspopetic attention is thét :
: ,Acgmained excessively .or for an_exténded time on one stimulus, Awhilie ignoring other types of
stimuli. As well, theré caﬁ be an excessive amount of shif tiﬁg of aitemion from one cue to
“another. Excessiveatténtion directed to extefoceptive iﬁput_(environmental),,imeroééptivé
in.putv, o1 r‘epresentatidns can result ~in improper attentional focus for ihg req‘uiri‘ed aciio_ﬁ.
The physiologiéal bgsis of dysbonetic behavior can help to objectif y the "psyched out"

state of the athlete. Several common examples of .common dysponetic behaviors are:

L tensing inappropriate muscles for-a specific movement causing excessive.

energy expengiture, 6T excessive muscle activity in the appropriate muscle
( Bracing) = - B : '
2. rus}iing phe execution of a skill causing inappropriate timing and

coordination ( Representing: time error)
3 3. anticipation and striving to do well ( Representing)

4, imégining what could ,héppen if the movement is not performed correctly
( Re-representing) - ' : '

K

0\
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©

: S. attendmg excessrvelv to nervousness (sweaty palms, nervous or muscular o
. twitches, mcreased heart rate).( Attentzonal error) :

0

Dvsponetrc responses are evrdent in situations Where the inleidual "freezes 'u”p-"' thus
mhrbrtmg correct muscular movement f rom occurrtng Muscular dy sponesrs can also take the
form of” tenseness in muscles that are not needed for that partrcular actron Although

mdrvrdual subjects may have responded more eff ectrvely to another muscle the trapezrus

miiscle was selected f or electromyographtc recordmgs in the present studv due to its drrect

releva‘nce to. gymnastrc perforrnance In gymnastrcs the abundance of inverted body positions. ‘

' requires a ‘great amoun,t of shoulder elevatton depressron ﬂexron and extensron The trapezrus

" muscle, as a contrrbutor o these acttons must be as ef ficient as pOSsrble Although strength

' trarmng prozrams aid m developmg the strength of this muscle, lf the muscle is {60 tense it

' W1ll not be able to work eff 1c1ent1v . For example, in a handsprmg vault where the muscular

actron of the shoulder grrdle rs crrtrcal tense shoulder musculature erl not allow a smooth and

complete §’houlder repulsron necessary for good perf ormance of the vault Because shoulder

| muscle actron is s0 prevalent in every gy mnastrc event it was hypothesrzed that the

' .‘measurement of tensron in the trapezrus muscle would be helpful to the gymnast in recogniz'ing_‘

.specrf ic muscle tension, the control of which ma\ benefit gymnastrc perf ormance as well as

alter dysponetic tertdencres_r | ‘ :

.Psvchologrcal Response ‘
"It has been f ound that psychologrcal stress rriust be communlcated symbolicallv bec'ause

’the harm rmphed may only be antrcrpated and yet it must be recogmzed by the mdrvrdual as

- :dangerous to.one's psychologrcal well- berng

The most rmportant parallehsm between psychologtcal and physiological
" stress...both produce hrghly similar physiological reactioh patterns.” The most
rmportant difference 1s that phiysiological stress usually produces hrghly
stereotyped responses  through innate neural and hormonal
A~mechamsms Psychological threat is not invariably f. ollowed by a predrctable "
response (Lazarus 1967, p 166) .

__ Stress has been viewed as producmg a drsruptron of psychologrcal equrhbrrum Homeostatrc

o




mechanisms are brought into play to reduce the' stress. These mechanisms are referred to as
coping mechanisms,‘;}-&‘}gich involve a 'reorgahization of the usual pattern of behavior. If this
reorganization i's‘. uns&écessf ul, bghaviqr may becofne disorganized, résulting in abnormal
behaviors (Cox 1982).
.‘ ‘Unlike the overt physiological responses, psychological responses are more subtle
making it dif f icult at times to categoriie them as attributable to a specific stressof. The
: cognitfve processes as weﬂ a‘Qcoping processes are central f eatures in unde'r”standing
psychollogical stress Tesponses. : R
...As a result of constant f eedbaci( “and continuing eff o'r;s to cope with the
situation or to regulate the emotional response, the person js also constantly
reappraising his relationship with-the environment, with consequent alterations in
the intensity and quality of the emotional reaction. (Lazarus 1976, p 24)
According to ‘Lazarus, there are two coping procé;ses, direct aétién and pdlliation. In reference

{0 stress as a misfit between environmental demands and the individual's ability to cope with

those demands, one method of coping is to take direct action toward changing the individual's

o s

relgtionship with the environment. The individual can- preparé aga;nst harm by'reduéing,the
actual danger or reducing its threat value. Direct action may take the form of aggression, in
which the individual‘attaéks‘ the source of the problefn. A third form of coping directly is
through escape from the situation itself . v’ |
| A more indirect form of the coping process is palliation in the form of reappraisal. The
constant evaluation of incoming information and reapprai-sal of the relationship between person
| and environmen; gives rise to changes in tile quality and quantity of psychological response.
In summary, the "stress rgspon;e " cén be viewed as a function of botk;f‘physiologicgl
"and psYchological phenomena which include cognitive and affective processes, objeétively and
subjectively identified environmental factors, psyéhophysiolégiéil piocesses and behavioral
processes (Everly & Rosenfeld 1981). 'i'hus, itisa tfan“sactional process defined by the

person-environment fit and the evaluation of the demand -capability paradigm by the ‘

individual.



D. _Measurement of the St;ess: Response

. From the previous literature‘review. a case has been made for using the physiological
and.psychological responses in a combined effort to determine the nature of the stress response
pattern. This pattern in turn will help to identif .y through feedback the psychdphysiglogical
processes in use. A critical assumption in this process is the objeétive measurementko‘f the
various types of étress responses. Although the physiological measurement technique is motre a
question of what response is L0 be "measured, measure;henl of the psychological responses
presents crucial methodblégical difficulties in determining the nature ana inteﬁsity of the

o

response being measured.

Measurement of Physiological Responses
Three measurememi’ecﬁniques of the physiological response to stress thlat_ are
applicable to this study will.be reviewed: electromyogram, electrodermal responsé and
periphe;al temperature. One of the most commonly used physiological measures is
‘e-_;lectromyogram (EMQG), the electrical activigy accompanying muscle action (Basmajia'nv'1967).
éleétrical impulses emit.ted by motor nerves innervate muscle fibers and consequentliy résult in
" muscle contraction.
. Since muscular tension is broportional to the degree of electrical discharge
stimulating the muscles, the EMG is a direct physiological index of muscular

contraction or relaxation (the lower the microvolt level of EMG activity, the more
relaxed the monitoring muscle). ( Autogenic Systems 1975a, p 1).

Muscle‘tensic‘m has been the basis of stress reduction techniques for man years.v At the
‘bacse of Jacobson's theory of Progressive Muscle Relaxation lies the premise tha} muscle tension
and stress are positively c;rrelated. .Thus, to reduce excess ‘muscle tension, one must decrease
stfess by inducing a relaxation Tesponse (Jacobson 1938) . From rthis theory, the field of
biofeedback therapy has grown. Muchhof the,b}iof eedback research has been conducted in
~ clinical settir;gs with implicatidns for generalization into other areas of research.’ The most

common mode of measurement is electromyogram, monitoring the frontalis muscie. This

muscle was found to act as a generalized indicator of level of muscle activity in the total body

“

1R
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(Budzynski & Stoyva 1969)./When working with clinical patients, overall body relaxation may

be useful as a lherapeuti/c measure. However, athletes need to be al;le to control certain

muscles specific to the particular skill being performed. Electromyographic meésuremem of a y
specific muscle, such as the trapezius in the presgnt study, would insure a more accurate
training program for the athlete. /

\ Dysponetic tendencies have been diagnosed through the combination of a detailed
history of the pa{ient and a physical examinatioﬁ using multichannel electromyometrography
(EMMG) (Whatmore & Kohli 1974). EMMG measurement consists of obtarinix"lg statistical
sampling of action -potential output from the skeletal mus;ulature. Contin\:lo{xs measurement
for ten to thirty minutes is taken from eight moior regions: flexors/extensors of ankle,
flexors/extensors of wrist, masseter and frontalis. This treatment of dysponetic behaviors
orthoponetics, concentrates on dcteqing and correcting physiologic signalling errors. The key to
thié particular successful treatment is the degree of awareness and control the individual is able
to develop over covert ponetic signal$recognized from the EMG feedback.

...the patient needs 10 learn a direct and precise contrdl of minute quantities of

action - potentials in both the on and off directions in order to correct dysponesis

and obtain a high quality long-term result. (Wh\atmore & Kohli 1974, p 142)

Flectrodermal activity (EDA) ixﬁplies the electrié;\al’properties of the skin and has been -
~
used in the assessment of inappg,opriate emotional responses ard érousal. The skin conduciance
level denotes the Jevel of electrical conductance across the skin between two electrodes (Guyton
1969). Increased sweat gland actiyity is a common response of athletes when lznd&r competitive
pressure and can be particularly dangerous in gymnastics where grip strength and f oot\ S -
'

.

placemém are important parts of skill execution. ' i v \
Lehrer (1978) found that progréssive relaxation training signf%icantly reduced the level *

of skin conductance. Other research has suggested that EDA is a physiological indicatdr of the

le\;el of cognitive activity (Schwartz et al, 1969; Kilpatrick 1972). They have also found that

meditation has an effect on the change in electrodermal activity. This may explain the

inconsistent f indings on the effects of progressive relaxation on the EDA response (Simpson,
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Dansereau, and Giles 1971).

Peripheral Temperature (TEMP) s clqscl - A850 iated with Lh“e‘sympathctic nervous
system as are emotional résponses. Activation of the éi"mpathclic Nervous system causes the
smooth musclés. to contract resulting in increascd pressure on the peripheral Blood vessels. The
flow of blood to the area decreases, known as vasoconstriction, consequently resulting in

decreased blood flow and decreased temperature during the stress response (Guyton 1969).

[y
v

Roberts et al (1975) found that there are substantial individual differences afﬁl‘ialed with
developing awareness and control of peripheral temperature.

It seems more likely that psvchophysiological variables such as autonomic

responsivity or lability, interpersonal variables such as aftitude toward and

relationship to experimenter, and attitudinal and motivational variables such as

confidence are more likely to account for many of the observed dj( ferences in

learning. (Roberts etal 1975, p 278)

Monitoring physiolégical variables in atﬁletes is gaining‘recognﬂibn as a viable method

10 better understand their behavior when under competitive pressure. Wenz and Strong (1980)'
includéd EMG biof eedback training as part of an integrated approach to helping athletes
overcome individualized performance stress 'responseé. ‘DeW'm (1980) subjected six university
football players to a cognitive and biofeedback training proéram for stress reduction. EMG
feedback sessions were found tb have a significant effect on EMG levels in frontalis, masseter
and trapezius muscles. A series of s;udies ﬁas been done to identify individual autonomic
pattefns_by which marksmen's performance could be regulated (Daniels & Landers 1981;
Lénders et al. 1986). Using heart rate as the phfsiological variable, they found an important
' relaiiénship between the timing of .th,e trigger pull and components of the cardiac cy}:le.

‘Weinberg and Hunt (1976) used EMG recordings to determine the relationship between level of

anxiety and muscular act\ivity for the overarm throw. Their results, based on continuous EMG

v
recordings, revealed decreased accuracy with incregsing levels of anxiety contributed to
disturbed coordination between the agonist and antagonistic muscle groups. Fenz and Epstein
(1967) combined self -report measures of stress with heart rate recordings to examine stress

responses as novice and experienced sport parachutists prepared for a jump. Although both



groups were found Lo experience high levels of stress, the timing and subsequent coping
processes of Lhe two groups were different. The experienced parachutists were able to
ct‘t'cclivelycope with their stress level while the novice jumpers were not.

h“ can be readily seen from these examples of psychophysiolngical research efforts on
athletes that there is a great amount of individual variation within the mode of measurement,
the performance criteria and the research methodology used (Qualls & Sheehan 1981). These
idiosyncracies must be accounted for and catered L0 \;/hcn designing studies that involve
psvchophysiological mgasurements. Lacey, Bateman, and Van Lehn (1953) hypothesized the
notion of autonomic response stereotypy, which emphasizes Lhe general stress response style of
each individual. If the individual's appropriate larget response is identified, it may be possible
to observe closer correlations between the psychological and physiologicél data.

9
M’ea“s/urement of Psychological Responses “ae

Measurement of, psychological processes has always presented methodological problems
and inconsistencies. Since a psychologically stressf ul situation is ﬁOt always followed by a
ﬁredictable response, Tesearchers must rely on the subjects to relate their feelings. Standardized
questionnaires and self -report measures have been used with reservation as to their reliability.
However, in order to test the reciprocal relationships between cognitions, physiologi&a]
résponses and behaviors, a form of self -report must be part of the methodological procedures.

Self -reports have been used in an ‘attempt to help the researcher undersfand the pu;pose
ﬂof- the research from the subject’s point of view. Although the literature has not confirmed the
correlation of self -reports with various dependent variables (Shedivy & Kleinman 1977), there
continues to be an abundance of self -report measures used in research, especially involving
multiple dependent variables (Sime & DeGood 1977; Reinking & Kohl 1975; Ravizza & Rotella
1981). ( ‘ *

...verbal ?eports need to be looked at more seriously for what they can tell us

. about the interplay of cognitive, somatomotor, and physiological processes,
particularly as it pertains to physiological self -regulation. (Shapiro 1977, p 222) =«

~
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It has been hy pothesued that self report measures, behavtoral observatrons and physrologlcal
measurements often proceed at very diff erent rates (Beech et al 1982) Thus, it becomes
'necessary 10 measure multlpleand diverse respon_se mechanisms longrtudmally in order to
rncrease the sensrtrvrtv of the total assessrnent procedure of the stress response
N Wolpe (1958) devrsed a self rnomtorrng mstrument calted the SubJectrve Anxrety Scale
1t consists of an ordinal scale rangtng from zero to one hundred, on ‘which items are separated
: by subJectrve units of drsturbance (SUDS) Hrebert (1@76) substanttated the therapeuttc value
' of SUDS The results of this study showed that the level of stress percetved by the 1ndrv1dual
. (as-measured by SUDS) decreased after desensrtlzatron t\reatment was given to.the subjects. Q
Thus cognitive understanding and 1ncreased awareness of reasorrs' behind perceived stress levels
aided in decreasmg stress. Further research has been based on a modified stress t°hermometer
srmrlar to SUDS (Nye-Warren 1979) Based on thrs research the self - report (SARP) used in
this study was desrgned to measure the subJect s stress-ratings of the skill progressrons
The measurement of physrologrcal and psychologtcal TESpOnSses. is an 1mportant part of
' thrs study. Recognizing the underlymg prmcrples of the phv siotogical response svstem conf irms
a need f or control over which system, sympathetrc or parasympathetlc is actrvated in each
.:mdrvrdual athlete. The 1mplrcattons of excessrve strmulatron of the syrnpathetlc nervous system
in- the f orm of dvsponetrc tendencies have much relevance for the athlete The umqueness of
the theory of dysponesrs is that it 1mplres psychologrcal processes within behavrors (bracmg :
performing, representmg and attentional eff orts) and uses physiological varrables (EMMG) o
rneasure thern . The combinatlon of physrologrcal psychologrcal and behavroral components is
relevant to the hypothesrzed relatianships of these components in the present study. The |
theoretrcal f ramework of thrs study is based on Marten s Theory of Competlttve Stress thh the :

inclusron of the dysponettc theory to elaborate 6n the role and measurement of physiological

. and psychological responses.



a , .; ¥ v ‘ N ) 29
. “:A‘{'.&ﬁ L ) ) -

o
E. Management of StresssP
Many stress management programs have been desrgned as means of helpmg incliyiduals
cope wrth stressful srtuattons Copmg strategres may rnclude cognmve restructuring (Lazarus
1972) autogenrc trammg (Luthe 1969) self - instructional trarmng (Merchenbaum 1975),
' brofeedback (Budzynskr & Stoyva 1969) anxrety management training (Sumn & chhardson
1971), mechtatron and relaxatron trarnmg to name a f ew. The ratronale ‘behind- these strategres
is to upset the cham of events that lead to the problem (Cox 1982) Thrs break can be made by
altering elements which contnbute to the mdlvtdual s appraisal of the dernand and capabtlrty

< .
and of theconse‘quences of cop‘?mg By restructurmg the envrronment changrng the person’s

skill Jevel or altering her‘perceptron of the situation, an mterruptron in the stress. process can be |
. & ) .

made.

. One method through which the individual’ s skrlls can be altered is- relaxatron
Prog‘ressrve M_uscular Relaxatron (Jacobson 1938) teaches cbntrol of emotrons through
reductron of neural aCthltV and contractrle tensron in strrate skeletal muscles. The tense-Telax

4

. method is founded on the pnncrple that extreme levels of tensron wrll allow the mdrvrdual a*
' better opportumtw to recogmze the oppostte extreme, that of muscular rela)tatron The.
condmon of muscular relaxatron is incompatible w1th the anxret\ reSponse (Budzvnskr & Stow va

$1972; J acobson 1938 Wolpe 1958 Stoyva & Anderson 1982) Muscle relaxauon has exten’srve

' _ef fects.on.the autonomic nervous system assocrated wrth parasympathetrc actrvrty while
muscleatensron is assocrated wrth sympathetic activation. The CNS may be the mrtrator of
muscular relaxatron in the amount of effort srgnals emanated Strlson Matus and Ball (1980)
concluded that relaxatton is not brought about marnly by a reductron of proprroceptrve input
from the peripheral” skeletal - muscular muscle system to the CNS rather the critical feature
seems to be the absence of effort srgnals from the CNS"

| Joseph Wolpe (1958) utrlrzed Progressrve Muscle. Relaxatron as the basr-s of hrs

techmque S ystematzc Desensrtzzatron f or treatment of phobtas Af ter developmg a hrerarchy

of anxgety-evokrng strmulr the subJect utilizes the relaxation technrque both bef ore Fnd durrng
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exposure L the stimuli on the hierarchy. His research has given support to the principle that
N ' oo : '

. an individual cannot be relaxed and stressed srmultaneously
The techmque of Progressrve Muscle Relaxatton is taught usmg a tense relax method
consisting of a series of rsometrtc muscular contracttons The muscle group is tensed for six

seconds and the mdrvrdual "lets go resulttng in relaxation. Muscle groups are mdependently

-

worked on in a sequenual manner throughout the body J acobson refers to the method as

"progressive " beca‘use the individ_ual

1. ©leamns progressrvely to relax the neuromuscular actrvrty in the muscle

2. progresses through the prmcrple rnuscle groups until the entrre body ora
© selected muscle group is relaxed, and - . :
3. progressrvely develops a habit 0 f repose as the techmque is practrced over a
‘ period of time. .
(Jacobson 1938)

Itis 1mportant to emphasrze that the practice ofo'relaxation techniques represents a "skill",
‘ whlch can be obtained only through consistent and conscrentrous ‘practice. lt cannot be taught
it must “be learned (Everly & Rosenfeld 1981). JhacobSOn (1938) maintains that progressrve o

relaxatron is designed to enhance one 's awareness of muscle tension. ln light of thrs an
_increase in the awareness of muscle tensron is purportedlv assocrated with the reduction in one's

. ,
resting level of muscle'tensron

A-frnodif ied form of progressrve relaxatton has been termed unstressmg (Peper &

Kf_[’ :
' Williarnsil981) Thrs method conststs of four relaxatton scripts, each of ‘which emphasrzes a

,:_‘

' partrcular aspect of the relaxatron process The term unstressmg has partrdular relevance to the

- athlete, who may need 10 decrease her level of arousal but still rnamtam g ertain amount of

muscle tensron for optimal performance. T hus, the treatment used m the present study was -
. .

ref erred to as an unstressmg treatment and was based upon the four scripts outlmed by Peper.

J

& erhams

A Study comparmg the effects of progressrve relaxatron ta those of ‘hypnotic suggeStion

measured pre and post self -reported: an)ttety and four physiological variables (EMG, Heart.
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Rate Skm Conductance and Resprratton Rate) (Paul 1969) Results showed a srgmf 1cant
difference between groups on all varrables except skin conductance The group sub]ected 10
, progressrve relaxatton showed greater decreases in therr perceWed state of stress
: (self reported) heart rate and muscle tensron than the other group The hypnotrc group had
| greater reductions in resprranon rate The eonclusron was drawn that progressrve relaxatron is a ‘
superror method of relaxatron than hypnosrs However the group desrgn may have concealed
'contradrctory results of the 1nd1v1dual subJects
Davrdson and Schwartz (1976) suggest that' the system at Wthh the relaxatron

'techmque is directed, will determrne the eff ecttveness of the techmque Progressrve relaxatron

a somatrcally orrented techmque has been f ound to produce‘ reductrons m muscle ten51on =
(Haynes Mosley and McGowan 1975 Srme and DeGood 1977) PrOgressrve muscle relaxation -
_direc"ts the. mdrvrdual into pavrng closer- attentron o the physrologrcal sensatron of mcreased or
- decredsed muscle tension. | B | |
Srme and DeGood (1977) f ound that progressrvef niuscle 'rela'xation t’rainingjproduced'
srgmf 1cant decreases m frontalrs EMG Srgmf icance was f ound between these two varrables in .

“the group that recerved btof eedback trarmng Srme and DeGood suggest that the awareness of

tensron is somehow related to the abrhty to reduce EMG but at- thrs time, the relatronshr;'; ‘ 'ﬂ |
-not clearly understood Conflicting results were f ound by Fee and Gtrdano £1978) who , " |
: f.

‘exammed the diff erential effects of meditation and progressrve relaxation on f rontahs EMG-.
Their results showed that meditation but not progressrve relaxation produced decreased muscle -
" tension.

Budzvnskr and Stoyva (1969) hypothesrzed that subJectrve awareness of muscle tensron
irs a by product of and an mtrmsrc factor in bnngtng about a reductron m musale’ tensron ‘ @ h
There have been very few studies that have revealed a correlatrve relatronshrp between -
- progressive muscle relaxatron and subJecttve estimates of tension (Matthews and Gelder 1969)

The researchers who have not found signifi icance (Alexander French and Goodman 1975

Lader and Matthews 1971 and Rachman 1968) suggest several reasons for these f mdmgs One ’
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rs that the self report is unrelated 10 EMG in subJects wrth mmtmal or no relaxatron training.
~The trammg perrod must be mtense enough and of a long enough duratron that the subJect is |
able 1o f amrharrze herself to the techmque Another explanatron concerns the mottvatron of
the sub Jects Whether m the experrmental or control group subJects who are willing to
cooperate optrmally in the testing and trammg of the relaxatron treatment have been shown to
‘have an influence on the results (Alexander 1975 Alexander, Holland and Wallace 1976) The

luence the results cannot be eff ectrvely measured o1 elrmmated

Thus, these f actors are pbssrbl) mtervenrng varrables that bras the research results
| Ntdef f er and Deckner (1970) showed improved performance of shot puttmg f ollowmg |
’mstructron in progressrve relaxatron and 1magery Usmg a case study approach and usmg a-
' combined treatment of relaxatron and tmagery the Tesults cannot unequrvocallv evrdence that
progressrve relaxatron is an eff ective trqeatment by itself.
| Kukla (1976) mvestrgated the ef fects of progressrve relaxatton training on arousal and
perf ormance on baseball battmg Results shOWed lower post test arousal. scores (measured by
. Sprelberger s State Anxretv Inventor\ STAI) and better battmg perf ormance for the
progressrve relaxatron group These findings suggest that relaxatton training enabled subJects
10 inhibit arousal reacttons Kukla h) pothesr‘zed that a decrease in muscle constrrctton due to ..
the relaxatron trarnmg may: have allowed subJects to act wrth more: eff icient motor responses
However no phvsrologtcal measures were. taken to support thrs hypothesrs
Frager & Spector (1979) reported posmve changes in swimming speed and
provements in attrtude and concentratron of swrmmers sub;ected toa program of systemattc
] 'desensrtrzatron and mental rehearsal Trarnrng consrsted of hypnotrc induction, anxtety
reductron and relaxatton trarnrn&and cognttrve rehearsal. Two case studles were cited as_
evrdence of a posrtrve effect of a combmed psychologrcal trarnmg program
Most of the stress management training programs that have been desrgned for athletes
‘mco.rporate some form of relaxatton trarnmg as an mrtral stage Smrth (1980) uses a

cogmtrve <«affective approach based on hrs Conceptual Mod‘el of Stress The mterventton
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~ strategy, mduced af fect, is dlrected at modrf ying cognitive medratronal responses (apprarsal)
and the physiological arousal component of the model The first step in this program is -
trarnmg inJ acobson's progressrve muscle relaxatron technique. Smith &. Smoll (1978) -

"condncted a stress management program wrth gixteen Unrversny of Washmgton f ootball
'plaYers Results showed decreases on pre-game anxiety as well as improved game perf ormance,
evaluated by coaches Sumn S Vrsuo -Motor Behavior Rehearsal VMBR (1977) emphasizes

} 1magery rehearsal of perf ormance The athlete is tramed to recognize physical- -muscular signs
of rncreased tension through 1magery and’ then apply deep muscular relaxatton to ehmmate
these tensrons The type of relaxatron trammg used is dependent on the mdmdual s need for
mcreasmg or. decreasmg arousal as well as mdrvrdual biases towards cogmtrve or behavroral

| methods Sumn (1976) used thrs program when workmg with Olympic skiers who successf ully
learned to 1mage the cortect behavror and use thought Stoppmg techmques when under
competmve pressure Spmelh & Barnos (1980) emphasrze cue- controlled relaxatron technrques
in their Sports Psychology Trarnmg Package Af ter relaxatron has been achieved, the athlete ) :

~engages in self - statement modification armed at replacmg negative thoughts with task-oriented
self - statements Subsequently visual- motor behavror rehearsal was used to f ocus the athlete S

- attentron on specific motor sequences A varret\ of cognrtrve and somatrc skllls were. taught to
athletes through the Cogmtrve Somatrc Behavroral Interventron Program (Ravrzza & Rotella
1981) Thrs approach desrgned specrf 1cally for unrversrty gyrrmasts includes mcreasmg o
‘awareness of anxrety arousal and tensron ¥ urther understandrng the role of self perceptron in"’
defi mrng situations as stressf ul and learnrng various techmques such as cogmtrve Testructuring .
(thought stoppmg) relaxatron breath control and 1mprovement of concentration. 'I”rarmng m’ -
progressrve relaxa,tron and imagery was done early in therr prograrn Merchenbaum s Stress -
Innoculatron Trarnmg (1975) mvolves educating the 1nd1vrdua1 about the nature of emotion and

“stress reactrons learnmg physrcal relaxation techmques rehearsrng coping skrlls and then

transf erring these copmg skrlls to the actual stress condmon The educatron of the athlete is |

-

* one of the most important components of Martens" Psychological Skills Training Program

. N ’
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(1980). At each stage of the program, athletes are given inf ormatid‘n with ‘whichto understand
the process in hopes that they may gam the control over internal responses “The Educatron

~ Phase isf ollowed by the Acquisition Phase, wherern athletes are provrded with coping skrlls -
mcludmg relaxauon trarnmg In the final phase the Practrce Phase athletes are- gurded to use
the coping skrlls in an 1magmed competitive situation and then fmally in the actual competrtron.

Underlymg all these stresy management programs are several themes. First, they ; '

/

/

attempt to educate the athlete in what stress is, the types of responses it effects, and a basic
- understanding of the stress process Second, some form of relaxatron trammg is taught to the
i

" athletes. Third, individual dif ferences are recognized by offering a varrety of coprng skills to

~ the athletes, from which each individual can ch'oose the appropriate one that will facilitate

- adaptation in a wide varrety of stressf ul srtuatrons "There is.a virtually limitless number of

ways in which effective coping may mamf est 1tself across srtuatlons and across persons
(Cameron &‘Meichenbaum 1982). Practrcally this is necessary and the researcher should be '
open to the use of a multidimensional treatment model to better meet the 1drosvncratrc needs of
the indrvrdual (Girdano & Everly 1979). However for research purposes it 1s rmpossrble wrth

more than one treatment, 10 be able to evaluate the success of one treatment over another

F Summary

The concept of stress has been researchedsfor years. However, the variety of
" methodological and situational varrables used in the research has mad/e it difficult to draw -
conclusive eVidence that generalrzes across situations and populatrons - This hterature review
has touched up0n several theoretrcal perspectrves f rom whrch sport research has drawn
knowledge to expand the understandrng of stress as it relates 10 athletes and theit athletrc
_endeavors. Drscussron of research on the Drrve Theory and the Inverted U Theory relatrve to
‘motor perf orrnance revealed equrvocalrty As a result theorres such. as Sperlberger s State Trart

'Theory (1966), Marten S Theory of Competrtrve Stress (1975) and Smrth S Conceptual Model

of Stress (1980) were developed in an attempt to more clearly specrfy stress in the athletrc



envrronment These research attempts led into a qhest for understanding thephysiologi’cal and
psychologrcal 1mphcatrons of the stress response. Acknowledgrng that both of these
components interact within the individual, a branch of the research eff orts is exammmg' thef '.
psychophysrologrcal parameters of stress. Using a combmatron of physrologrcal measurements -
(e g. EMG, EDA TEMP Heart Rate) and psychologrcal measurement tools (questtonnarres
and self -Teports), stress management programs have been developed to help athletes become |
more aware of and better understand how to control therr 1nd1vrdual stress responses N

The research ef forts today are explormg the T easrbrhty and practrcalrty of f reld studres
single subject desrgns and case studres to further understand the process of stress wrthout
detracting from the naturalness of the situation oI the integrity. and complexrtres of the '
mdmdual athlete A better understandmg of how the 1nd1v1dual athlete responds

v physrologrcally psychologrcally and behavrorallv o stressf ul competrtrve srtuatrons will enhance

-the coach's capabtlrttes to help athletes achieve thetr athlettc potentral

m@!_t:
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L METHODOLOCY_, ;
Past’ researchthat has exammed the ef fects of an mterventton proéram on athletrc
" performance has taken one of two approaches The of ten used group design has umque‘
drawbacks when used for this type of. research Group desrgns may present ethrcal problems by.
selectrng one group, which will be demed the treatment in order toact asa control The crucial .

‘

1nf1uence of individual difference { actors upon the eff ect of the treatment is consrderably
“ subdued by usmg a group desrgn (Zarchkowsky 1980) "

Some mvestrgators have used a case study desrgn to study the effects of one treatment .
on an mdrvrdual s perf ormance 'Treatment packages have been desrgned which combine
g several treatments to be apphed to mdrvrduals or groups of athletes. Although results may
show an rmpr0vement in perf ormance the evidence is insubstantial fo-attribute that
improvement more to one treatrrtent than to another The eff ects of multiple intervention are
cumulatrve and generally cannot be examined individually. Case studres yteld large amounts of
information about a ,,single person but lack generalizability and theref ore are rarely consrdered
Justrf 1able evidence for current research.

' Although the case study is not wrthout methodological constraints, it does allow the

trends within one 1ndrvrdua1 ] responses to be evaluated wrthout the influence of the other
subjects' data. To allow the inf luence of individual diff erences 10 emerge as a critical element

v

" in the evaluation of treatment effectiveness, a\\gcase study time-series design was used in this
e - : /\ " .

study. ;

In the current study which used a case study design, eight subjects u'ere introduced to
an eight week unstressing treatment, during which their physiological responses were monitored
“in the laboratory. The treatment was-continued on a daily basis at home in-between the
laboratory testing sessions. Simultaneously, perforrnance data were collected on the subjects.
Their performance on ten gymnastic. skills was recorded»f or the entire fifteen week study to

. . ) : o
determine any effects of the treatment on performance. -



A. Operational Definitions

Baseline -
EDA -

EMG -
Learning Aids .
Leve! -

Level Change -

Matched Skills -

-~

The period of data collection prior to the onset of treatmeni.

Flectrodermal Activity as measured by Autogen 3400.

Electromyographic measurement of (Irépezius muscle as meas_ur‘ed »by
Autggen 1700. | |

Any alterations in gymnastic equipment specifications or physical
environmeht which are implemented to increase ';tﬁe probability of cprfect
skill execution. | |

The mean value of the skill perf of}nance data within one experime’mal phase
of the study. B |
The change in the level of physiologicalv response between‘th‘\e -en‘d of one
experimental phase and the beginning of the next phase.

The chémge in level of the per formance 1€Sponses refers to an increase or
decrease in the average level of response.

For each skill on uneven parallil bars, there was an identicéi skill on balance
beam (given apparatus physical restrictions). Skills A, B, C, D, and E on |

uneven parallel bars were matched to skills F, G, H, I, and J on balance

beam.

Observational Data - Informative comments made by the subjects prior 10 0f after the

* Pre-Training -

Pre-Treatment -

Post-Training -

Post-Treatment -

physiological testing sessions that were recorded by the researcher to be used
in the explanation of idiosyn;ratic data points on a particular day.
Within each physiological testing session, the period prior to administering
the relaxation treatment.
Baseline

* .
Within each physiological testing session; the period after the completion of

the relaxation treatment.

The testing days during the fifteen week study after the eight week treatment
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had been completed.
A preparatory skill in a sequence of five or six skills executed on modified |

apparatus or in a modified environment to improve the probability of

proper skill execution.

Progressive Skill Acquisition - The step-by -step sequences of skill progressions taken by the

Relaxation '
RUS - ‘
SARP -

Set -

Slope -

TEMP -

Treatment, -

Treatment, .-

Unstressing -

gymnast to prﬁgress from executing a gymnastic skill on the floor to
executing the same skill on gymnastic apparé&us at competitive
specifications.. The intermediate skills in the progression sequence involved
some equipment or \¢nvironmenta1 maodification.

Uﬁstressing (Peper and Williarhs 1981), a modified form of Progressive
Rela;gation (Jacobson 1938). |
Rating’of Unstressing Sessions (sell -repoﬁ measure) .

Stress Ratings of Skill Progreséions (self -report measure).

L4

Five trials of one skill progression.

The rate of change of fhe physiologipal or ﬁerf ormance scores within an
eiperimental phase of the study. |

Physiological response of peripheral temperature as measured by BMT 302.
The first six days of performance tesiing after the beginning of tréatmem in
the laboratory. (Used for énalysis of the perf ormarice data.)

The périod from the end of the treatment, phase of perfomiance testing, to
the end of the treatment phase in the laboratory. (Used for aanysis of the
performance data).

Reiaxation through the application of a modified form of progressive .

relaxation (Peper and Williams 1981).

Unstressing Training - Four tape recorded sessions of modified progressive relaxation

procedur{s‘ implemented in four parts:

1) general unstressing;
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2) recogr{izing slight amounts of tension;
3) unstressing specific Lo neck and shoulders; and

4) unstressing induced by cue words.

* B. Experimental Design

The evolution of behavioral ‘studies in human mofor performance has revealed a trend
toward research that observes the individual reacting in her natural environment. Laboratory
studies using gross motor tasks have been criticized for their lack of generalizability to the
"feal " world using "real” measures of performance. In the transition from laboratory to field
studies and from grbss motor tasks to performance of fine motor skills, methodological |
problems have surfaced in reference to isolﬁng specific experime/ntal variables without
implementing controls resulting ina { ab’riéated "natural"‘ ;environment.

The use of single case. research designs in human behavior analysis has not been without
criticism. Threats to internal validity, in particular, can lead to the influence of extraneous
variables on the evaluation of the intervention and its ‘/ef fect on the depeﬁdent variable(s). A
| careful attention to and avoidance of the possible threats 10 internal validity (history,

maturation, tf:sting, ir_lstrumentation and statistical regression) (Kratochwill 1978), and how '
these can be reduced c;r eliminated, will allow the results of single subject research o produce
valid inferences and "believable” contributions to further our understanding of human
behavior. | ‘ |
Case study research that employs a time-series design emphasiies repeated
measurement‘ under baseline and interver_ltion conditions. It has gained increasqd support as a
viable method 6f ana}ys_is for behavioral research (Haftmann, Gottman, Jones, Gardnér,
A Kazdin and Vaught 1980; Gregson 1983; Glass, Willson and Gottman 1975; Jones, Vaught and

Weinrott 1977). | |

Time-series research is the presenée of periodic measurement processes on Some

group or individual and the introduction of an experimental change into this time

series of measurement, the results of which are indicated by a discontinuity in
measurements tecorded in the time series." (Campbell & Stanley 1966, p 37
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In this type of design, the treatment is imroduced to alter the target behavior whiie séquemidl
behavior is observed across time. An effective treatment will show significant change in the
dependent variables when the intervention is introduced. This design allows the researcher to
observe individual differences to the effect of the treatment, which may differ from a group
effect, exhibited in a typical pre-test/post-test group design (Z;ichkowsky 1980). The case
study design using tinse series data 1s considered " pr'ocess " research because it continually
assesses relevant parameicrs of the dependem'variables during their measurement. "Outcome”
Tesearch, using a group design.'examines the end result as measured by the difference between
starting and ending values of the dependent variables (Hatfield & Landers 1983). By assessing
how the treatrﬁent affects individuals over a period of time, the case study time series design
allox‘vs the researcher an opportunity to examine research questions by observing commonalities
and differences am(‘)ng trends in the data for individual subjects. In any case, the critical point

/
is to maximize the likelihood of demonstrating a particular relationship between the

independent variable and the dependent variable(s): \ ’
Interventions...do not have merely "an effect” but "an effect pattern” across
time. The value of an intervention is properly judged not by whether the ef fect is
observable at the fall harvest, but by whether the effect occurs immediately or is
delayed, whether it increases or decays, whether it is only temporarily or
~ constantly superior to the effects of alternative interventions.
(Glass, Willson & Gottman 1975, p5)

The research design used in the present study was a case study using simple tim'e series

data. A baseline period was used 1o assess behavior prior to intervention of the treatment.
“This baseline data was collected on the dependent variables (EMG, EDA, TEMP, and
perf ormgnce) across the three experimental groups (E 1, E 2 and E 3).

Data were collected on eight subjects for fifteen weeks from September 14 through
December 22. Subjects were randomly assigned to one of three groups. The experimenial
groups (E 1 and E 2) received treatment after three weeks,and six weeks of baselirte,
respectively. The implerrieritation of the treatment for E 2 was delayed for three weeks to

provide a control group (E 2) for a limited time. This time-lagged control design element

demonstrated that any intervention effect thatoccurred was general across time (Glass,
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Willson, & Gottman 1975). Measuremeny of physiological and bchaviofal variables were
“individually plotied for each subject on a time line extending from the beginning of the baseline
phase through the end of the intervention phase. The effect of the tteatment on the dependent
variables was examined for each subject individually within her respective experimental group.
The experimental design is illustrated in Appendix A.

Durirfg weeks one through three, baseline measures were taken on Group E 1.
Treaimem was administered from Weeks 4 throﬁgh Week 11. Post-treatment measures were
taken from Week 12 through Week 15. For Group E 2, baseline measures‘were taken from ®
Week 1 through Week 6. Treatment was administered from Week 7ithrough 14.
Post-treatment data was collected during Week 15. For Group E 3, data was collected under
baseline conditions from Week 1 through Week 15.

Throughout the fifteen week study, physiological measures were taken two days/week
for a total of thirty days of data collection. Simultaneously, performance on ten gymnastic {;‘!‘
skills was measured two days/week for the fifteen weeks. o . o

Prior to the beginning of the study, the individua verceived stress level of each of the

skills to be used as performance crilé{‘rﬁ}/ as measured, T ‘ L‘ If - report measure (SARP) was.

administered again at the end of the study. In additiol§e , self -report measures were

taken within the physiological sessions (RUS).
L
C. Subjects

.The subjects were eight female intercollegiate gymnasts who were preparing to compete
on The University o} Alberta Women's Gymnastic Team during the 1982/83 C.I AU, season. -
The subjects volunteered to participate in this study. The skill level of these athletes was
comparable to that of the 1981/82 qualifiers of the Canadian Umversny Nauonal Gymnastic

Championships. The subjects' ages ranged.from 19 to 22 years. SUbJectS were randomly
» : : h
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: assig'rted to one of the three experiruental groups: | g e ‘
l_Experimental-Group 1(ED) ‘ 1, 23
Experimental Group 2 (E 2) : a5
Modrf ied Experrmental Group (E 3) o . ‘.6, 7,8

These groups were desrgnated specrf ically to reduce threat 1o mternal validity due to hrstory

D Treatment ,3 R
_The unstressmg procedure used in this study was based upon modifi 1cattons of the
ortgmal form of* Progressrve Relaxation (Jacobson 1938) and Modified Progressrve Relaxauon '
(Peper and Wllhams 1981). The researcher made further minor procedural modifications
wrthm the text to emphasrze the bond between the unstressmg techmque and its apphcatton to
the perf ormance varrable in thrs study (Appendrx B)
The relaxation procedure wad referred to as unstressing (Peper and thhams 1981)

gymnastics, ref erence is often made to ‘staying trght during-execution of skills. Consequently

the term 'relaxation’ may‘have present_ed a contradiction for the gymnast, especially when used

:

N

prior 1o skill execution.
The unstressmg procedure was divided into four parts, each of ten minute duration.

The procedure f or each part of the treatment was recorded’ ona cassette tapg. ‘The partrcular

,c‘.

emphasis of each part of the procedure was:
Tape 1 - Un'stressing of the isolated muscles in the body using a basic tense-Telax

procedure

4

Tape 2 - Learmng to recogmze shght amounts of muscle tensron throughout the body. -

Tape 3 - Unstressmg specif’ 1cally muscles in the neck and shoulder areas while

Tecognizing varymg Jevels of tension. _ _ , B ﬁ:@g %

Tape 4 - Unstressmg by usrng cue words durrng verbal descrlptlon of d specrf ic skill.

[



R - 43

i

Each subJect in the expenmental groups (E 1 and E 2) listened to the tape tWiée a week

in the laboratory whtle srmultaneousl\ bemg monitored physrologtcallv (EMG EDA, and

ki » d
\ -
TEMP) In addmon 1o the treatment twrce a week in the laboratorv sub]ects were mstructed

/

10 ltsten 1o the tape once each day that they were not scheduled in the laboratory Each tape ',

was used in chronologrcal order f or two weeks of the etght wé’ek treatment period. The
expenmenter delrberatelv made no mentron to the subjeqts of applymg the unstressmg

prbcedure to the gymnasuc cskills measured in'the gYmnasmm
. ,v/ ! . . ) : - T ” . . v, : .\
E. Physiological Variables
- Measurements on’ three physiological variables were taken on each subject during each .

Jaboratory session:,

S e ol

) L N ] ,
R (EMG) . Electromyographic measuremerit of the right trapezius muscle,
2. (EDA) . Electrodermal response measured from the f ingers of the dominant
hand, and’ = '\' .

3. (TEMP): Peripheral temoerature from the second finger of the’

' rion-dominant hand. ’

Instrumentatton e

All physrologlcal measurements and treatment sessrons were conducted ina 1aboratory

A

ﬁcontalmng equtpment to momtor physrologzcal responses Battery checks and calrbratton of all

Do ‘-,-‘eqmpment Wére’made pnor to the testrng sessron of each subJect All wrred connecttons and

T

electrode leads were also examined f or any f aulty parts
An Autogen 1700 electromyographrc unit was used o monttor muscle tensron f Tom thc
' ‘trapezius muscle Double- srded adhesrve electrode drsks were attached to each of three
silver/silver chloride electrodes Af ter Hewlett Packard electrode gel was apphed to each

electrode, they were placed on the skin surface covering the‘subJect s right trapezrus muscle.

Py [
< S

s
P
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The skin had prevrousl) been rubbed with an alcohol swab Electrode placement was ‘carefully

determmed at each session, complymg with the instructions and dragrams in the Autogen 1700
‘ e

procedure manual. 7 | ‘ |

The BFT 302 feedback thermograph unit monitored peripheratl temperature from the
second finger of the non- -dominant hand. The thermtstor was secured to the finger with .2 prece
of tape accordtng 1o procedures in the BFT 302 operatmg manual

An Autogen 3400 electrodermal umt monrtored electrodermal acttvrty from the f ingers

- of the dominant hand The skin of the fingers was cleaned prior to electrode placement to
: avord intérf erence from excess skrn oils. Two active and one ground nickel- plated electrodes
were attached to the palmar surface of the fingers of the domrnant hand The two actrve
electrodes were attached 1o the second and third f ingers. The ground electrode was attached to
-the 1ndex f inger. A velcro strtp allowed the electrqdes to be securely attached.

An Autogen 5600 mtegrator connected to the Autogen 1700, 3400, and a printer was |
pgogrammed to vreld a prtnt out of all EMG and EDA measurements 1mmed1atelv after each
sessr'on.- Manual recording ol” these data was also done in case of equipment failure or any -
gross movement by the subJect Temperature data were recorded manually by the researcher. .

Treatment sessions, accompamed by phvstologrcal mOmtorrng, were conducted in the‘
same laboratory The treatment was admtmstered via cassette tape plaved on a Sony cassette .

tape recorder The treatment tapes Were recorded on cassette. tapes by the researcher

' ,-Data Collection " , N ,5,." R R , .

R

Baselme

For subjects in all three groups, baseéme measurements of ther three physrologrcal
. S SRR i “'v : &
varrables were taken usmg identical proc A res All subJects were required to be inside the
B,
hutlqu f ora mtnrmum of thtrtyu}mmutes prior to their laboratory testmg session to reduce any

)
“interf erence f rom weather conditions on physrologrcal functtomng The subJect and

)

" experrmenter were seated next to each other in the laboratory The subJect was seated ina -



"stratght back chair w1th her back to the equtpment The TEMP thermrstor EMG electrodes
and EDA electrodes were attached to the subJect Af ter each piece of equlpment was attached ’ '
to the subJect the power for that piece of equrpment was turned on to allow rnonttorrng
stabrhzatton to begrn Durtng the stabrltzatton period of a minimum of f ive minutes, the
subJect sat qutetly Thrs length of time was suff 1c1ent for the subJects to achreve“phvsrologtcal
stabrlrty A table lamp with a 100 watt light bulb replaced the overhead ltghtmg dunng each

session. The subJect was teld to sit comf ortably and qutetly forfive mmutes When all three

phvstologtcal meters had stabilized, the data collectton was_ started L&etm readmgs were

ity

qzRecordmgs of physrologtcal
it .
measurements durrng each baseltne session were taken for a total "of five mmutes Within each

| recorded every f lf teen seconds for each of the three: wy.

fi 1ve mlnute sessron five one-minute averages and one five- mmute average were obtamed from “
the mtegrator These measurements were ref erred 10 as baselme measurements durrng the
baseline phase and pre-training measurements durrng the treatment phase of the stud\ After

fi ive mmu £8 the rntegrator began pnn\ng out. the sessron tnf ormatton the thermtstor and

ltne measurements were taken on all subJects twice each week for the f lf teen weeks

-

estudy Laboratory sessions for each subject were at a consrstent time throughout the
n weeks (i.e. at the same holir and on the same days each week) ’
Pre-Tratnlng |

Treatment sessions ,were admmrstered for etght weeks to the five expertrnental subjects
in Groups Eland E2. Immedrately at the conclusron of the five minute pre-traznmg |
measurements, the tape'recorded treatment was begun.
Post- trammg | |

At the conclusron of the tape-recorded treatment the subJect was asked to sit quietly
for five minutes. During thts perrod the same recordrng procedure as that of the baselme

phase (f ive one-minute measurements and one five- mmute measurement on all physiological

variables) was completed. These measurements were referred to as post-training measurements.

-
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“k l’l‘ /\

\Af ter the elght week treatment was concluded sub;ects contmued to be’ measured on

Post treatrnent

- the physrologtcal varxables unttl the end of the fifteen weeks, usmg the same procedures as
those used in the baselme phase These measurements were referred 10 as post-treatmenl
measur ements .

Self-Report . N

| All experrmental subJects were asked to rate 'their stress levels immediately before and

‘after each treatm,ent session, mcludmg those sessions outside of the laboratory The Ratmg of

Unstressmg Sessrons (RUS) consrsted of a ten pomt scale Wthh was labeled as follows:

Qecnmmmmmmmmmmmm e e ST ST I TR 10
Most unstressed ‘ © - Most stressed -y
. you have ever been . ' you have ever been

SubJects were instructed to complete the scale lmmedlately af ter the unstressing sessron by

!

crrclmg one number on the fi 1rst scale denotmg their stress lev;l before listening to. the tape- and’
u@-f

circling one number on the second scale denotmg therr stress fevel after hstenmg to the tape

. N . £
(Appendix C). . . _ S )

,&‘z}
R

F. Data Analysis

Visual Data Analysis

A common method for analyzing tinte-series data in case study designs has been visual
analysis through graphlcal representatron The purpose of determrnmg an experimental
_criterion is t@ best examme the effects of 1ntervent10n at various points over trme (Kazdin
1982) Visual mspectron allows the researcher to judge the. degree of rehabrhty and consrstency
of the effects of the intervention. Kazdin (1982) def ines several characterrstrcs of the data,
upon which visual‘inspection depends. These pertain to the magmtude of the changes across

phases and the rate of these changes.

v
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.. Changes xn mean tef lect shifts in the average rate of behavior between phases

. Changes in level show a discontmuity of behavioral mtensrty from the end of one phase to
the begrnntng of the nex_t, demonstratmg_ whether-or not the mtervention produces

reliable changes. V A

. Changes in trend teveal tendencies_of the data toward systematic increases or decreases over "
ti;ne R . : -

. Ldtency of change is shown ina delay in behavior change after the initiation of treatment.

. The vanabzltty of responses within a particular phase is of partlcular importance to the

' present‘ study.

‘Other considerations include the duration of each phase, the consistency of effects across

1

phases and rehabihty of the data assessment

Visual inspection is conducted by judging the extent to which changes in these

characteriStics are evident across phases and whether the changes are consistent

“with the requirements of the particular design. (Kazdin 1982 p 237) i .
Concerns about visual analysis of data have been brought out with respect to its ability

to draw unequivocal resuits from the eff ects of an intervention. One criticism is the lack of

concrete rules to be used to deterrmne the range of a rehable eff ect "The process of visual

mspection would seem 1o perrnit if not actively encourage, subjecttvuy and inconsistency in the

evaiuation of intervention ef f ects” (Kazdin 1982, p 239). " Another weakness of this method of

‘ data analysrs has been that it regards only very marked changes in behavror as signifi icant

Thus, a varrable whrch does not produce large changes in behavmr may be discarded wrthout

- being given another chance to test 1ts effect. Vrsual analysis requrres particular data patterns in

baseline and treatment phases to interpret resultsaccurately. If a trend exists or baseline data
is unstable, it is difficult to visually analyze the effect of the intervention.’
Statistical Data Anafysis

Statistical evaluation of behavioral data has been proposed as a supplement to or

replacement of visual analysis (Kratochwrll 1978 Parsonson & Baer 1978; Kazdin 1982) The

critical problem with usmg statrstical methods on behavioral data especraily single case designs,
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is violation of the assumptions which underlie the statistical tools (Kratochwill 1978). There
are, however, several circumstances when statistical a'na}yg}is can be of valuable use in
determrnmg reliabihty and consrstency in changes of behavror When data reveal an unstable
baselme statisttcal methods can determme \i{/hether the intervention ef f ect has occurred over
and above what would be expected by conttnuanon of the baseline trend (Kazdin 1982)
Statistical analys1s has been f ound to be usef ul when behavior variability wrthm subJects is high
‘ and visual analysis of the data cannot pick out srgmf icant changes Even when the mtervention
- causes undramatlc changes statisucal evaluation may distmguish that degree of change as
v
“significant and consrstent. :
‘ The use of the t-test’ and F -test wrthm single case designs th.reatens'th.e violation of thev
assumption that data points are mdependent having uncorrelated error terms. Serial
‘dependencv when data arte srgmf icantly correlated is fairly common in time s:ries data That "
is, data from day l is likelv to predict data from day 2, etc. (Jones Vaught & Weinrott 1977).
_ This f actor is accounted f or within the Program f or Analysis of Time*Series Experiments
(TMS) desrgned by Bower Padta and Glass (1974) The time-series experimental desrgn can
be dcscribed as one in which a series of observations of a variable are recorded over time, into
which an mtervention has been 1ntrod_uced. Lts purpose is to compare baseline and 1nterventton
R Aphases to determine the srgmf icance of any change in level and trend of the dependent variable
. from one phase to the next The TMS program analyzes the data through two'stages. The first
stage 1dent1f ies an apprOprtate stochastic model as 4 result of a partial autocorrelatlonal
analysis, to determine the degree if any, of serial dependency within the data ‘The second
stage applies the model to the’data‘ to perf orm a least-squares theory analysis on the
intervention effects.
L
~ Time- series analysis is not applicable to all smgle case desrgns The analysis depends on
a large number of data points wrthm each expertmental phase. This is necessary to determine
the existence and pattern of serial dependency in the data. Without this inf ormation, it is

difficult & select the appropriate model f or the data. However, when data reveals baselme
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ﬁrends. large degree of variability, or slight changes in the effect of intervention, ‘\time-series
fanalysis can statistically analyze the data for charngesyi‘n trend or level.
B Thus, time series anélysis and experimental manipulation together are ﬁéedéd to
" answer,questions concerning what sort of system is functioning when the internal
structure is not directly’ observable. o ‘
| (Gregson 1983, p 23) '

Treétment of gl.e_‘l;)gt_a :

Th‘e.physiologicalbdata was visually analyicd) to determir;e any differences between
pre-&aixling and pbst-traininé fﬁeasu;eménts within subjects. Péarson produc‘l-moment‘
corre‘lation' coefficieh;s were calculated between the difference scores (pre-training minus '
'p\ost-training) of e‘achvpair bd‘f physiological variables to determine any relationships .‘ A
"cfosé-tab matrix was corﬁputec'l to compa‘re self -repdrted measures of relaxgtion with the

“‘jpre-\training.to post-training physiologic;il differences. A time-series analysis (?ower, Padia &
- Glass 1974).w‘as computéd td determine any trend or 1eve_l changes in physiological data of the
baseline and ;;re-training phases,( as a result of the treatment application. In-consideration of

" the-clinical importance of some of the less powerful changes in the data, the criterion level for

sigﬁif jcance in this study was set at p <.05.

G. Performance Variables

““ 2o
: - ’: :
1
Selegtion of Skills
v Ten gymnastic skills were used as perfprmance variables. Five wéretuneven parallel bar

skills and five were balance beam skills, Each skill was divided into five of six progressive
stages, each stage representing a skill in itself '. The following criteria were used to select

' ¥
appropriate skills for the purpose of this study. .

It was. necessary to break down Skills C and H into six progressions. Each of the
other eight skills were divided into five progressions. Thus, there was.a total of
fifty-two skill progréssions. ,-

5
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1. Allskill progfessions wer%cbhﬂidered to be "whole skills"?.
o
2. The ten skills were paired across the two gvmnastic apparatus used in this study (uneven

parallel bars or balance beam) as follows:

Skills
Uneven Parallel Bars- Balance Beam
A cmememmome s mem e Tt F
- S i G
C evmmmmmemmmmmmm s mm T H
) Y it bbb I
B e meememneeeemee oo J

- The matched skills are as similér as possible given the physical charaderistics of each
apparatus®. Skills were matched to decrease the performance bias of any subject f oi one
apparatus over the other apparatus. Another reason for skill matching was to compare
performances on matched skills within subjects to denote any similar perf ormance

_patterns over time.

3. Each skill was partitioned into several progressive stages (skill prog'r~e$sions) (Appendix D).
The first progregsion of each skill was the Whole skillﬂ oh the floor. The last progression
o‘f each skill was the whole skill in the actual performance environment. .
4. The subject\s' had not attempted all progréssive stages of the skills. Some subjects had
| attembted the first pfogressions of several of the skills. Ability levels on all skills were
assessed prior to the [§tudy (Appendix E {Part B of SARP}}. Each subjecpstarted at

. progression one. of each skill.

2 ‘Skills can be taught in their entirety or parts of the skill can be practiced
separately and then combined as the whole skill. This is referred to as whole
. learning method or part learning method, respectively. All skill progressions used in

this study are -considered whole skills, as they consist of the entire skill performed .
under different situational conditions.
R. N. Singer, Motor Learning and Human Performance. London: The MacMillan
Company, 1969, pp 213-16. .
3 One of the uneven parallel bar skills (Skill A) uses the element of swing around

. the bar. This element cannot be simulated on the balance beam.

~
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5. The step-by-step progressions within each skill were designed to vary according to changes
in. the’ sifua'tional erivironment. The whole skill was performed in the first progression of
each skill.” Using the éymnastic apparatus and specific l.earning aids, the situational
environment was sequentially changed for each skill progression until the final skill
progression was reached, in which no learning aids were used. |

6. These ten skills were chosen as skills that were applicabl‘e to the subjects’ performance level
and potential. These skills could potentially have been used in the gymnasts' routines
during the 1982/83 competitive season. All ten skills were rated as "B" or "C"~
difficulties in the F.I.G. International Code of ‘Points for women's gymnasiics.

7. Besides being rated as dif ficult moves, all of thege skills contained a degree of risk in their
execution®. Thus, the risk { a'ﬁétor increased the likelihood that the ;kill would characterize |

a "stressful situation” for the subjects.

Data Collection
Skill performance was tested two days each week for fifteen weeks. Subjects were
present at one of two scheduled testing times each day. A maximum of four subjects were

tested at any one session. Subject order during the session w'aJs random. The sequence of skills

for each skill testing session was rotated daily to nullify the eff ect of mu,é,,cle"f atigue on thq
N I

. . . : . /
~ performance of any particular skill, (e.g. Skill A was the first skill to be tested on Wegk'1, 5,

// —‘/

10 and 15). As well, unévcn bar skills were tested first on day one of each wéek ‘and balance

beam skills were tested first on day two of each week.

s+ "Courage, daringness, possibility of point loss by missing an element with risk in
an exercise that has been built up to achieve bonus points...elements with free flight
and several turns around the longitudinal axis or horizontal breadth axis or
movements which require a high degree of strength, coordination, balance, etc.”
International Code of Points for Women, pp 15-16. ’

The risk factors inherent in the skill progressions were: increased height of the
performer off the ground, executing the skill over an obstacle such as a TOpe OI an
uneven rail and decreased size of landing area. One or more risk factors were
evident in the progressions of each skill. ‘




For subjects v{ho missed a testing session, a make-up session was conducted either later
that same day or on the following day. If the subject could not attepd the make~up or could
not pérf orm due to injury, data for those skiils were considered missing for that testing session.

On the first day of baseline testing, each subject began with the first progression of .
each skill. On any testing day, each subject executed ten skill progressions, one for each of the
ten skills Each subject performed three sets of five trials of each skill progressmn totaling

fifteen mals per day of each of the ten skill progressions. All subjects in the testing session

completed the first set, then set two and finally set three. /
Skill A
Subject Set 1 Set 2 Set 3

(5trials)  (S5trials) (S trials)

ey
.

EoQEIS I S

The number of trials each week of one skill progression totaled thirty.

Equipment alid Facilities

The petformance testing sessions were Qeld in the women's gymnastic Toom at‘The
University of Alberta. A JVC 1/2" video amera and monitor were used to film all the testing
sessions. The camera was placed in a position which provid_ed ihe bést angle for analysis of the_
| skills. The types of apparatus, abbreviations, and specifications of the equipment are listed in

Appendix D.

; Measuremeht of Skill Performance
Each skill progression was measured on a scale from 0 to 10 points. In accordance with
.

the 1979 F.1.G. Code of Points for judging women's gymnastics, the errors were evaluaéed as

small, medium or large. Errors for each skill progression were specified according to correct
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technique and execution. The performance scores were defined from zero to ten as follows:
0 - Balking: no attempt at skill execution
1 - Unsuccessful attempt; less than 50% completion of the skill
2 . i

3

4 .
5 (Specific scoring criteria for scores of 2 through 9
6 were defined for each skill progression.)
7"

8

9

1

0 - Successful performance without technical or execution €rrors

Intero.bserver Reliability'

When i)ehavior is scored or evaluaied by human «obs'ér'vers, there is need to provide a
reliability check to insure "agreement between observers who independently score the same’
behavior of a subject” (Kazdin 1977, p 141). Itis necessary to distinguish between agreement
and accuracy when referring to obser?ational reliability. Agreement réf ers to hdw closely the
‘ observers' scores correspond. Accuracy, on the other hand, determines whether the observers'
scores reflect the subject's actual behavior. The general assumption that underlies methods of
interobserver reliability is that if ‘the agreement percentage is high, the observers’ scores il
probably reflective of the true behavior (Kazdin 1977).

Theré are several factors that can influence and bias the scoring proceduré; observer
drift, observer expectance, complexity of observations, complexity of coding instrument, and
specificity of definitions within scoring criterion (Kazdin 1977). Observers may inadvertently
over time change the way they analyze behaviors, resulting in ‘ariable scoring criteria.
Observer drift can sometimes be caused by the expectancy of a éertain behavior due to. previous
performances of the subject. When the complexity of the observed performance or the; .

- complexity of the criteria with which it must be evalgated is too great, there is an increased
chance of misrepresented behavioral ass&ssmehi. \

To eliminate any negative influence of these factors on the assessment of perf’ orméu;ce

within this study, the f ollbwing procedures’ were used. All Scoring of performance was done
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from a videotape monitor outside of the gymnasium. A slow -motion and stop control allowed
the observers to be more accurate in their assessments of the performances. The performances
of the skills were scored by the researcher as well as one other observe'r, a U.S.G.F. rated
gvmnastic judge who was unfamiliar with the subjects. The researcher scored all the
pcrf ormances during the fifteen week study. The cxlcmal observer scored eight of tho thirty
scss10ns in a random order to decrease any observer expectancy or drift due to past
performances of the subjects. The scoring criteria for each skill were designated according to ¥
judging rules set out by the International Federation of Gymnastics as well as the progressive
nature of the skills®. These written criteria with illustrations for each of the ten possible points
for each skill progression were arlailable to observers for reference at q?;}:h scoring session. The
skills performed were basic shills 1o gyrrihastics, with which the trained eye of a gymnastics
judge would be f amiliar. Due to the fact that skills on pbalance beam were matched with those
on-uneven parallel bars, some of the scoring criteria were also matched ‘across skills decreasing
the number of different movemems the observer would be evaluating.

Three methods of estimating observer agreemem are discussed in the literature (Kazdm
1977: Kelly 1977, Ha'rtmann 19"77;‘Kaz‘din 1982). Trial reliability or point-by - point agreement
assesses observer agreement on each behavioral instance. "Trial reliability is important in most
behavioral studies, but particularly so in those studies in which analyses are performed on trial
data" (Hartmann 1977, p 108). The second method is interval recording orf requency ratio.
This method uses the total number of observarioris in an interval of behavioral recordings,

denying the importance of observations of each individual behavior. The third rnethod is’ b !

reliability through a correlation coefficient. This method is based on paired scores by the two”

observers for each skill within each session. .

The research on interobserver rehabrhty defines behavior recording in terms-of

i

frequency or duration. Thus, recordings can be made using the tally, durauon or mterva&’" _
------------------ - g
5 The progressions for each’ skill were designed in a manner that the gymnast ‘;hft e
mastering one progression could proceed to the next progression witha fairly -
~ chance of performing adequately on the new progression. That is, the progressrc‘mgﬂ

were designed to eliminate large gaps in transition from -one progression to the, ,Ar&xt
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method. However, [or continuous, non- .interval data, as were the performance data in this
study, these methods of evaluation were inapplicable. An agreement percentage was calculated
between the two observers' performance scores, as reported in Table 1. This method of
delermining interobserver agreemenl was more stringent on the type of data analyzed in this
study. Therefore, since the agreement percentages were 85% or hxghcr thh the exception of
three instances, this method was believed to be an adequate mpasure of the dcgree of mlcrrater
reliability.
Criteria for Skill Progression Advancement
The skill progressions were designed as sequential stages of improvement. As the
petfl ormer improved her skill execution, she proceeded to the nexl skill progression. Consistent
performance at a level of mmxmal execution errors had to be achieved in order to move on o
the ﬁext skill progression. These criteria were followed:
1. During one testing session, the perfdbrmance score had to be in the range
between 8.0 and 10.0 points ‘on a minimum of 50% of the trials.
2. During the next testingsession, the same skill progression had to again be
executed at the criterion level (8.0, 9.0, or 10.0 points) on the first two

trials.

a. If the subject was successful, she proceeded to the subsequent
progression. "

b. If unsuccessful, she continued to execute the prevxous progressxon for
the remainder of the mals during that testing session. ‘

3
s .
{ s "

Until the criterion level, as stated in #1, was again attained during another testing session, the

- llj%j;)ct‘tontinued executing the same skill progression.

) .Self Report
The stress raungs of skill progressions (SARP) (Appendix E) was developed by the |

researcher for the purpose of determining the degree of stressfulness within each of the skill

progressions used in this study. It was designed after Wolpe's SUDS (Subjective Units of

{
.

~ .



Percentage Agreement: Between ; Observers

~

Table 1

56

Day

Skill 1 2' 3 4 5 6 7 8
1_"96.83' 9231 - w12 9076 89.83 9321 90.00 85.33
2 8250 9167 897 8952 9048 9321 8TT8 8533
3 8667 8655 8824 - 86.67 86.67 8667 8667  88.33
i e | 8667 9333 9083 8150 9000  90.00 92\.22
s 9500 93330 9412 9333 9LET 92.50 9/1,,;67 429 o
6 ole0  9L6T 8917 9167 8583 9K 9417 90.00
7 9333 - 9500 9417 . 90.83  ° 9417  85.00° 9500 . 97.14
8 7750  89.52 8993  89.92 8750 9205 8933 8667
o 9000 8487 8750 8750 8833 8917 89.52  90.00
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Drsturbance) (Wolpe 195'%3) The underlymg ratronale was

,‘ ‘.57}

f or the subJect to outlme stressors

in a hierarchical order which ‘was then used to desensitize the subJect of the mtensrty of

[RE)

percerved stress f or each item of the hrerarchy

SARP: was divided into three parts. The fi 1rst part yrelded d

age gymnastic aff 1lratron and level of competltron) In the seeond part the su\S.

to rate on a six point scale her present abrhty level on the ten skrlls specrf ic to thrs study Each

number on the scale was assrgned a descrrptron of ability states rangmg from'A - never trred o

this skill", to F'- "can consrstently perform ‘this skill with the beam or bars at regulatron herght

and w1thout padded equrpment or spotters, on 8 out- of 10 trials". In the thir‘d part of SARP,

the subJect rated her stress level 1mmed1ately prror to attempting each of the f ifty- two skill

5
progressrons

i

' The skill progressrons -were hrérarchrcally ordered For each one the subject was

requlred 1o select a level of stress on /a scale rangmg from 0

(low stress) to 9 (hrgh stress), that

' corresponded to her perceived level,[)f stress f or that skrll Each subject completed the SARP

before the beginning of the study | pre test measure. She completed it again after the

, conclusron of the study as a post -test, measure of stress levels on the skill progressions.

\

The SARP questronnarr was adrmmstered as a pilottoa group of competrtrve o

gymnasts of diff ermg ages and brlrty in order to

-+ (i) identify any mstruct jonal drff rcultres

(n) ensure comprehens en of each part of the questionnaire, and

(111) estabhsh to what degree the group of subjects used in the study were a Tepresentive

‘ sarnple of competr_trv.e gymnasts.

** The researcher admrmstered these questronnaires to most of these subjects. However, dueto

3

geographical limitations some questronnarres were marled out and admmrstered by the coach.

,The analysrs of these data revealed that using either the sample of only college-aged gymnasts

or the total sample the scores of the research subjects were wrthrn one srandard deviation of

the mean of the pilot subjects. Thus generahzabrhty of the results of ‘the'stress ratings of

A &



gymnasttcs skrlls used in thlS study may be valid for a

e

: gvmnasts than just college age f emale gymnasts

more drverse populatron o‘f Wale :
: ) @
\

E

The test/retest reliability of SARP has not been estabhshed Accordingly.,' subt}e?w;’fss may

ko

have been inc’onsistent in thelr 'def initions of each number on the stress scale between the

pre-test and post:test. (i.e., A rating of "6" at pre -test time may have only been a "4" at.

post-test time.).

~

Post- Research Questronnarre

-

/

A »

The post- research evaluatlon was completed by all subJects after. the last testrng

sessron The questlons were open ended s0.2s not to prompt specrf ic responses The,

T

questronnarre completed by ‘the modrf 1ed experrmental subjects (Appendrx F.) was less \

extensrve than that for the expertment’al subJects (Appendm F, )

These data mcluded comments on the method

LR phvsrologrcal and perf ormance data In addrtron the

ologrcal procedures used 10 collect the

subJects were encouraged to respond

Judgmentally regardmg their perceptton of f eelmgs toward, and like or drslrke toward the

treatment as well as therr partlcrpatron as a;esearch subject. These data were valuable in"

explaining some of the mconsxstencres and 1dlosvncrac1es in the’ phvsrologlcal and perf ormance’

data. SR n

Treatment of Data
?J L

The perf ormance data was collapsed into thre

B
!
p

¢ median scores one score for each of the

three sets of five trials of each skxll progression. These medran scores were then separated into

thtrds For each thi d a medlan score was determined. Thus, there were three medrans f or

each phase of the sfudy (baseline, treatment and post

treatment)

For purpo%es of perf ormance data analysxs the treatment phase was f urther divided

into two parts, treatment, and treatment; (Appendrx A). The researcher felt that there would

be a lag time between the onset of treatment and it$ application to the perf ormance setting.

/
/
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Consequently thé seventh testrng day f ollowing the onset'of.:treat‘?hent was chosen as the
begmmng of the second part of the treatment phase (treatmenl;) This period of time allowed
. the'subject 10 complete Tape 1 and be half way through the allotted tesnng trme for Tape 2,
Thus the subJect had suffi 1crent mstructron m the protocol of the modified relaxation .

treatment .

\

A Tobust slope was ‘calculated f o1 each'phase" using the first and last median score
- e .
wrthrn the expenmental phase (Tukey 1977). These slopes were used as 'measures of drift, with

s

which the changes in rate of perf ormance between baselme and treatment phases were

@)
determmed The range of all the median scores wrthm each phase was used as a measure of
_variability. The range was used to determine the consrstency of perf ormance between basehne ‘

aimflitreatment phases. The level of performance was calculated from’ the mean of the medrans

for each experimental phase.

One hlgh stress-and one low-stress skill were determtned for each,subject‘using the

highest and lowest SUFESS ratrng totals of the skills (Part C: SARP) The companson of the
. &

“high- and low -stress skills was used durrng evaluation of the data analvses Pre test/post test

* SARP'scores and medrans for all skrll progressrons were compared wrthm gach subJect to

determme any changes m SLIESS ratmgs over the fif teen weeks of data collectron to determme }

any changes in stress ratings over the f 1f teen weeks of data collection. Medran scores were also’: -

calculated using only the skill progressrons that the subJect had perfc ormed durrng the study .

H._Internal Validity

The extent to whrch an experiment demonstrates unambiguously that the intervention’

accounts for change can be measured by the degree of internal vahdrty present The internal

* validity of the single case tlme-serres design can be threatened by hrstory, maturatron testmg

statrstrcal regression, and mstrumentatron. . ; &, C,
. .

"Any event occurring at the time of the experrment that could influence the results or

"account for the pattern of data otherwise attnbuted to the mterventron (Kazdm 1982 p 78) is’
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performance on others. - R

e ‘ . 60
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‘ consrdered a possrble threat due to history. ln this study, &' delay of treatment intervention for

/ " ‘ )
one of the experrmental groups (E 2) as well as the group (E 3) who recgived no treatment

‘served as: guards against threat due to hrstorrcal events. Subjects were tested onthe same days

and ‘at'the same Limes every week, reducing further chance of historical validity threats.

h
"Any cha ges Tesulting from internal processes within the individual, are considered

threats due 10 maturauon The duratron of the study, fifteen weeks, was 4 short amount of

time f or any tnaturatton effects to occur that would effect the physiological variables. The
order of perf ormance skllls ‘was rotated sequentrally for each tesung session starting with the
opposrte gymnastrc event and a new skrll each day. Thrs was done to control for muscular ’

fatigue factors that may have accounted for improved performance on some skrlls,and reduced -

1

’ A“X

Any conf oundmg due 10 repeatéd‘ éﬁsessment of physrologrcal or perf ormance vartables
threat due to testmg would have appkared during the baseline phase if it was to surfaceatall. ' °
. Statistical »regress_ibn of scores toward the mean could have presented a possrble threat
to the internal validit\' in thr's studv For both physnologrcal and perf ormance variables, there
were possible floor and cellmg effects, whrch would not all’ow any further expansron of the

range of scores (Kazdin 1989). A@statrsucal analvses done ofi the results may not have

‘ shown sngmf icance due to the fact that any scores near the high or low end of the scale had -

R
little room to increase or decrease respectlvely Clrmcally or pracucally however these changes

may be of a .signif icant naturé‘.
The threat to mtemal vahdlty by mstrumentauon effects is reflected in any "change in

measurmg mstrurnent or asscssment procedure of observers whose judgments about criteria for

] /

- scormg behavror change over trme (Kazdm 1982, P 78) Attempts to control this possrble

threat were taken by cheolqng batteries and calibrating. the physrologrcal mstrumentatron before

‘ testmg ‘each subJect On' perf ormance variables, vrdeotaped recordings were made of all

perf orrnance sessrons f or the purpose of scormg Written and illustrated executron cnterra for

scores from zero to ten for each skill progressron were available to the behavioral observers



during scoring sessions. Interobserver agreement was calculated 1O assess the degree to which

both observers agreed upon scores for each trial. ' ‘ .

L. External Validity,

’l'he‘ generalization of results of a study to different subjectsand situations is an
‘- im-portant consideration for "hehavioral res’earchers. However, internal validity should not be
sacrificed in order to-gain external validity.""Generally, it is better to ensure that the “
experirnent is internally valid, since it would be rneaningless to generalize results of an internally
snvalid study " (Kratochwill 1978, p 11).

The treatment used in this study, Modified Progressrve Muscle Relaxation, is one that
has been used across varying sub]ect populations (J acobson 1938; Reinking & Kohl 1975). The
modifi rcattons to the technigue for this study were “minor, and theref ore were assumed to have.

little: if, a.ny effectual change on the subjects' response to the treatment in general. Thus, the

s

treatment has generalrzabrhty across subjects. Measurement of trapezius muscle tension, as  —

opposed to another muscle group may have lrmlted generalization of results to only subject
°
groups within whrch this muscle group is relevant to the research questron
The subjects were aware they were participating in a study, Wthh may have

contributed as a threat to external validity. Response 1o the intervention may have been altered

as a result of the awareness known as the Hawthorne effect. Subjects in the

. modified- experrmental group (E 3) who received no treatment, were not aware that there was -

any difference in their physrologrcal monitoring sessions as compared to those of the
;expenmental groups. ©

Repeated measurement of the dependent variables over the fifteen weeks rncreased the
ecological validity of the results (Kratochwill 1978). By employing multrple dependent
variables, the range of generalization to other physiological variables was increased. Self -Teport

data served to explam in more detail the personahty and situational f. actors that influenced a

gpecific response pattern. This 1mprovecl the_generalrzatron of the results
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J. Delimitations

Subjects used in this study were eight female gymnasts on The University of Alberta

competitive gymnastics team during ! the 1982/83 season. Due to the small sample size and ‘
. N

»

. homogeneous group of subjects, generalizability of the results of this study to other

b

“ Populauons was somewhat limited Th@ collection was limited to a four month period

ﬂ! o f Tom Sepgem,ber through December pnor to the onset of the compeutive season. The treatment
3 b3 ”'gi.ven tg t_halsu_bjects was limited to one.type, a modified form of progressive muscle relaxation.

: :I'his treatment was selected based on its practical application toward enhancing performance in
"fine motor mo'vements necessary in gymnastics skill. '

The three .physiological variables, Electromyogram, Electrodermal Activity, and
Peripheral Temperature, were selected due 1o their established relationship"with’ gymnastics. ‘
Manyéymnastics skills use the shoulder girdle eitner in inverted or hanging positions. Muscle-
tension of the trapezius (EMG) was measured to examine whether or not the treatment
(Progresswe Muscle Relaxation) had any" piiysiological effect on such an ifnportant muscle
group. A common phvs1ologica1 response noted in gymnasts is increased sweat gland activity '
under perf ormance oonditions. Electrodermal Activity (EDA) was measured during treatment
sessions to observe any change in sweat gland activity. Since individuals may respond in. )

different modes, peripheral ternperature (TEMP) was'chosen as the third physiological variable
to be monitored. The physiological measurements were limited to two thirty -minute sessions
twice a week. P ,. Y.
. _ . Y

Five gymnasucs skills on balance beam and five on uneven parallel bars were selgcted to
measure sk111 performafce. The criterion used for skill selection was that the whole skill could
be executed on the floor prior to usmg the apparatus. Progressive stages within each of the ten *
skills were designed as efficient measures of performance improvement. All performance -
sessions were videotaped in the gymn’ismm The subJects had been previously exposed -

4

. reguiarly to videotaping. Any performance sessmns misseé, by. Subjects due to injuries or time

constraints were cons1dered missmg data unless made up umﬂzr the same experimentai

» .
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conditions within two days of the absence. /

A Scoring ‘method for each gymnastxc skill was [‘lesigned according to international

| gvmnastlcs Judgmg rules and relémbe to the progresswe hlerarc‘xf performance for each skill.

The scoring method was made as objective as possible to reduce the amoum of variationi in

scores Betwe'en the judges. The videotapes were sequentially stored and later judged by a rated

' gvmnasucs judge, who was unfamiliar with the subjects. A representative sample of the taped

¢}

sessions, presented in random order, was chosen for evaluation by the outside Judge to
detefmine interobserver re}ivébil_ity.

. Practice sessxons were 'limited to two per week, in which each subJect perf ormed fifteen
repetmons of each of the ten skllls A specific achxevemeht criterion perf ormance ratmg 8 out -
of the 10 points possible, was verified by gymnastic judging experts and was set as the pomt at

. 4
which the gymnast was permitted to move on to the next skill progression.

K. Limitations N

One treatment, Modified Progressive Relaxation, was administered to all experimental

subjects. With reference to the Law of Response Specificity, there is a unique pattern of

physiological responses for each individual. A different treatment may have invoked a

different response pattern. The particular treatment chosen for this study may not have been '

the most effective one for inducirig an unstressing response in each specific subject. The
treatment that was compatible wifh each individual's most reactive respoﬁée system may have
implied dif f erent and perhaps more dramanc results in the physiological data.

Measuremem of muscle tension was only monitored on the left trapézius muscle. For
all experimental subjects, this may not have been the optimal site for obtaining differences in
muséle tension. Some of the variation in the physiological data may have been caused by

exte‘nal body movements.

The duration of the treatment program was exght weeks f or all subjects. Each

ten-minute tape was listened to every day for two weeks. Some of the individuals may have
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needed a longer daily or weekly time period to.learn the treatmient technique. Others may have

learned it at a faster rate. Implementing the same treatment for the same duration to each

subjectv disregards individual differences in responsivity and learning rates and may have

influenced the tesults of this study.

' One consideration of time-series design is the motivation of the subjects to participate
" in the repetitious data collection procedures. Although the subjects in this study were present

at every testing session, unless in 1jured, the experimenter had no control over the effort put

forth in each session. External events in their daily lives méy have also influenced therr atmude

-

during the experimental sessions.
With respect 10 the-self -TepOrt measuremem instruments, various assumptions were
considered. Each subject completed the mstruments with her own degree of honesty and
concern. There was a certam amount of individual interpretation 1nev1table in this type of
_ measurement instrument. The self -report measures were designed specifically for gvmnasts
and pertéined to the particular gymnastic skills used as 'perf ormance criteria in this study.

Due to the fact.that there were no physiological measurements taken during the actual
skill performcnces in'the gvm, there can onl)x""he assumptions made about the direct effect of
the treatment on the subject’s perf ormance. of gymnasnc skills.

The researcher in this study also was the gvmnastlc coach of thegubjects In the role
of researcher, the physiological and perf ormance data were collected in addition to recording
obsers'ational data from each testing session. Simultaheously, in the role of coach, daily‘,
practices were conducted for the 'subjie\cts as members of | the competitive gymnastics team.
Playvin‘g the dual roles of researcher and coach may have had both negative ahd positive effects -
on the results of this study. |

| For some athletes, the coaching role connotates an aurhority figure, to whorn the

ath-lete’s look up and perform in order to please the coach. The coach shows support for the

unstressing program which promotes the athlete's acceptance of it. Within the physiological g o

»‘ ‘?
’k g
and psychological data COllCCthﬂ, [hls _faCth may have been mfluentlal This may have been«,a
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concealed motive for some of the subjects to perform as well as they could. On the other hand,

. playing dual roles enabled the researcher to develop a closer relationship to the subjects and use
\

a humanistic orientation during the study. This increased the degree of communication

petween researcher and subject, which accounted for more in-depth observational data to be

recorded. 4

L. Assumptions

The following assumptions have been made by the researcher.

1. Each of the experimental subjects had a need to learn how to decrease

arousal level. Increasing arousal level was not considered in this study.

N

2. According to Jacobson (1938). Progressive Muscle Relaxation enhances the
individual's awareness of muscle tension. Therefore, it was assumed that
the subjects would be most responsive physiologically on electromyogram

(EMG) due to the nature of the treatment.

/
3. It was assumed that all subjects wanted to develop an efficiency in using the

unstressing treatment.

4. -Since there was no direct link between the treatment and the perf OIrfxance
testing, it was assumed that\there would be a lag time between leafning the
technigue and applying it in the-performance setting. This was particularly
true in this study since there was no attempt by the researcher to encourage

the subjects to apply the unstressing technique to the performance situation.
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M. Reseafch Questions
From the literature, it can be argued that there is evidence both of physiological and
overt behavioral effects of stress. Oné of the techniques used to control the intensity of stress
is unstressing. It was the purpose of this study to attempt to determine the physiological and
psychological effects of unstressing on the individual as well as how the technique indirectly
affected perf ormance.
The first purpose’ was to evaluate the direct effect of the unstressing training on three
phys1olog1cal variables (EMG, EDA and TEMP). Physiological momtormg mstrumentanon.
taped unstressing instructions and self -report measures were used o achieve thlS purpose.
A number of research questions were examined. Based on the literature review, the
data were expected to demonstrate specific tendencies and directions.
1A. Will female gj'ninasts, given an eight week training program in Modified Progressive
Relayation, demonstrate decreased muscle tension (EMG) and electrodermayl activity
(EDA), and increased peripheral temperature (TEMP ) during treatment sessions and
over the duration of the study? | ‘

2A. Will the comparison of the pre-training and post-training physiological measurements of
experimental subjects within each treatment session reveal a decrease in EMGVand EDA
measurements, and an increase in TEMP measuremems?.

3A. Will there be a correlative mterrelatmnsh]p among the three physxologlcal variables, which
shows a posmve correlation between EMG and EDA and a negative correlation between
TEMP and EMG, as well as TEMP and EDA? .

4A. Will there be a correlative trend between self -reported level of unstressing during
treatment (measured by RUS) and the actual physiologigal data during training sessions? ‘

The second purpose of the study was 10 explore the ex't‘em to which the unstressing
training affected the subject’s cognitive appraisal‘of the skills and her performance on the
gymnasﬁc skills. The use of videotaped skill performances aé well as self -reports of stress

levels aided in this evaluation.



These additional questions were examined:

1B. As a result of unstressing training, will there be a change in self -report stress ratings of

skill progressions when comparing pre to post measurements as measured by SARP?

2B. Will there be a trend of baseline per(Grmance to treatment performance data that will

show an increase ?n level and/or slope as well as a decrease in variability during the

treatment period?

67
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training on phvsiblogical and perform
amount of data, the physiological data were reported and summarized for each subject,
followed by the discussion and summary of the performance data. In the f inal section of thls
chapter, the analyses of the physiological and performance data were brought together in an

attempt to globally integrate the f indings within each subject.

A. Introduction
The ‘results of the physiqlogicél analysis were divided into two parts. Statistical analysis
was donc to determine whether or not ‘there were any changes rin meavn level or direction and
rate of change between paseline and treatment phases. Part 1 consists of the results of the
time -series analysis for e'all subjects within gach modality.
The second pért of the physiological data analysis section uses the observational data
: and,self report data (RUS and the post-research questionnaire) to visually analyze and
~ interpret the data for each individual. A clinical approach to the analy51s in this section allows .
for poss1b1e explanation of 1dlosyncracxes that appear in each mdmdual s data. These
interpretations are based on the statistical analyses as well as the subJecnve data that was
collected.
n this study, the research questions \with regard to the phyéiological variables, were
' dlrected toward the. physxologlcal effects and the subject's thoughts and feelmgs toward the
unstressing treatment on the individual. The results and discussion reflect upon the analysxs
primarily from a single case perspective. Post-treatment data were used as supplemental
| information for conclusibns drawn in answer to the direct effects of the treatment. With .
reference to the research questxons four analyses were discussed for each subject. The section -

n Statistical Analy51s refers to the first analysis. All four analyses are dlSCUSSCd within the

Subjective Data Analysis sectlon ‘and are’ denotcd by the number that corresponds to the

68
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Trehd, ln Baseline, Pre-Training and Post-Tréatment Data’.

. ' Thls A “l&sns revealed any effect of the treatment on the subjecl, that occurrgg over a
penod of time. If the subject was able to apply the unstressmg treatment tcﬁerself
outsnde of the laboratory, the pre- tramgg and post- treatmer& data should have shown
""‘f@;ﬁl’ét jower values. This implied a lag time, f rom the beginning of the pre- trammg phase to
the time when the subject became f amlllar and comfortable enough with the treatment o
effectively appl) it thhout the taped mstrucnons This lag time was most hkely
different. for each subJect, and thus can only be estimated from the available data. An
underlying assumption here was that the subjects wanted to become effective users df the»’
unstigssing technique. |
2. Pre-Training/Post-Training Differences 'within‘_ Sessions.
The direct effect of the taped unstressing instructions during the laboralory treatment
sessions on the subject were discussed in this‘ analysis.
3. - Interrelationship an%‘ﬁg the Physiological Variables !
| These analyses explored vihq;her or not the treatment had the same effect on each of the
, ?hree phys:ologlcal vanables ThlS yielded information as to which phvsnologlcal
- response system of each individual reacted to the particular type of unstressing training
‘ used lndthlS st;ldy |
4. Relathpship of . Physiological Data to Selt-RePort Data
If the subyect qu £ttuned ﬁartlcularly to one physiological system, an examination of
the relaubnshlp o?self feport data to all three physmlogxcal vanables identified the most
etxve sy;tem It also allowed the researcher to determrine whether\ the subject was aware
' 5 of lhel?hysxologxcal system that was most reactive to the treatment in-the dlrectlon
, ;assocm,}ed" with the relaxation response.
6’I‘he baselme pre—tfammg, and post-treatmem physiological data descnbe the initial |

measurements .taken within each session during the baseline,. treatment, and
. post-treatment phases.of the study.
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The 1nd1v1dual dtscussmns of these questions were then dintegrated into a summar_v of the"

phvsrologrcal findings for each subject. The results were drscussed particularly in reference to

the stress/ relaxauon response as discussed in the literature. ThlS "response advocates

T ollowmg physrologrcal responses occurrlng in response 10 relaxation: a decrease i

.

the

electrodermal actwlty and muscle tensron and an mcrease in pertpheral temperature The

,_opposxte of these are predxcted to occur ,m response toa stressful situation.

although ‘Subjects 6, 7, and 8 dtd not recerve the treatment results of their data were

analyzed and reported Physrologxcal measurements using basehne procedures were taken on

- each of these subJects throughout the fifteen week study The data were separated into

three

parts corresponding to the baselme pre- trammg and post -treatment phases of the expertmental

l

subJects These data were, evaluated wrth regard 10 their level trend and vanabrhty fas

Bl

well as "

any mterrelatronshlps that .were evident among the physxologmal vartables These data were

,receive {reatment.

' B Stanstlcal Analysrs

further used in compartson w1th trends found in the dala of Sub]ects 1 through 5 who dld -

Upon exammanon of the phvsmlogtLal data, an important consrderatton must be

accounted f or when 1rlterprettng the data analvsls Muscle ten31on electrodermal acttvrty and

penpheral temperature have btologxeal ltmrts partrcularly a lower hmlt thhm these ltmlts,

[}

the Law of lnltral Values (Wilder 1957) has an mﬂuentral effect upon the mterpretatton of the

data. * ) !

¥

_' ‘Not only the intensity but also the direction bf a Tesponse of a body f unction to
any-agent depend to a large degree on the initial level of that function at the start

of the expertment The higher this "initial level”, ...the greater is the response to

> function-depressing agents. Thrs rule holds true f or 75 85% of all experiments.
(WlldCI 1957, p 73)

N

Accordtngly, hen companng basehne and pre trammg data asmall or msrgmfrcant decrease

‘may be due to the low mrttal value whrch prevents a large decrease f TOIR occurrmg over

time.

As this law affe%gs 75 85% of all studtes it may bea Jusuf 1ablle explanatron f or sore of the

‘;-‘\“- . S R . : . -

N '. "
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Self -report data in several forms were used asa supplement in an attempt 1o mterpret

results found in these data -

' )
possible reasons for data trends and drsagreements with the expected drrectrons The Rating of

Unstressing Sessrons (RUS) related the individual's rnterpretatron of her level of stress prior to -

and after each treatment session. Comments accompanymg the RUS were also used as

suppiemental inf ormation. A post-;esearch questionnaire completed by each subject presented

‘personal perceptrons of the treatmentsessions In particular, comments Tegarding some or alk
~ of the four treatment tapes ) were used as an a1d to data mterpretatron )

R

,Electromyogram T o | o
-Table 2 rllustrates descnptrve statrStrcs of the basehne pre- trarnrng and post- treatment
- data. For Subject 1 the overall mean decreased from the baselme to the post treatment phase,
showmg a decrease in trapez,rus muscle tension across trme The varrabrht\ of the mean Scores
also decreased across trme *Thus, the level of trapezius muscle tension decreased throughout
the treatment and post- treatment phases with fewer hrgh peaks in the measurements. While
the vrsual analvsrs of -this dataqshows some possrble ef fects of the treatment statistical analysis.
showed no srgnrf 1cance Tge time- Aserﬁr‘es :nalysrs ot{fhrwd in Table % showed no srgmf icarit level
* or slope change of EMG data for Subject 1. Rt
‘The EMG measurements f or Subject 2 showed a‘ consistency wi‘thin sessions andacross
/all phases of the study Table 2 shows a decrease in the EMG means f rom basehne to |
, post treatment all of whrch were very low measurements throughout the study. The
'varrabrhty within all phases was also low. Thrs small degree of vanabrhty along with the mrtral
1eve1 of the measurements explams the f rndrng of no srgmfrcant change in slope Graphical
sdis“play of the data shows that the basehne measurements were shghtly higher than the ', . " |

pre- trammg measurements Statrstrcally, thrs level change between baselrne and pre trarmng

was: f ound to be srgnrf 1cant at the 01 alpha level (Table 3).

w



Table 2 .
Descriptive Statistics of o
Baselme, Pre-Training, and Post- Treatment Plfys&ologlcal Data

‘ : Pre-Training
& \ | : Means
L ""Baseline Pre-Training Post-Treatment Below = Above
: - (St. (st (St. Baseline  Baseline
- Subj. ,Mean Dev.) Mean.  Dev.) Mean Dev.) Mean Mean
. N i ' . :
—P- EMG ( volts)

1 235 7 (1.52) 1.37 (0.30) 111~ 7(0.22) 14 2
o166 *(0.56) s : . :
2 0.76  (0.08) 0.64  (0.09) 0.62. (0.41) ” /15 ) 1
-3 1.62 (0.28) 1.46 ¢0.18) 1.30 (0.40) - 11 5

4 - 1.84 (0.51) 1.52 (0.32) Sl e 13 2

5 1.8 . (0.97) 1.2 (0.28) - --- S U 1

. %159 *(0.65) . o o ¥ :
6 199 (0.72). 226  (109)° 206 (094 ' 5 11
7 152 (1.03) 217 «(1.71) - 2.66 (2.56) 5 - 1

*1.63  *(0.94) *1.73  *(0.78) ¢ ' ;
8 1.73 (0.49) 1.46 (0.32) 130 (0.34) g 1L 5
o EDA (mhos
1 6.20  (2.72) 9.72 (7.07)° . 8.20 (3.61) 3 13
* ’ *g.10 ™ *(3.35) :

2 sk (238) - 620 (2.23) LA (2.82) 5 10
c3 . og® - (212) « 10.05 S (320) 14.01 (3.41) 5 10
4 544  (2.47) 6.58  (3.28) . --- 8 T

5 - 4.64 (3.13) - =890  (1.98) o - 15

6 18.57  (5.64) 27.10 © (11.87) 16.52 (4.15) . - I 4 12

L o w468 *(7.13) ' :

7 115 (2.78) - 8.02 (3.97) 7.46 (1.33) 8 8

‘ 6.5 *(2.13) o .

8 . 179 1 (2.68) 12.56 . (3.42) 13.06 (2.93) LU 16

12,04 *(2.83)

~* Data pomts which were at least 2 standard deviations above the mean Wwere -
omitted from thcse calculanons ‘

2 For Subjects 4 and 5 there were too few data points during the. post-treatment [ )
- phase to obtjun a representatwe mean. ° ‘ .

L~
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Table 2 (cont)

o

Pre:Training

- ' : . - TvMéans .
Baseline -  Pre-Training  Post:Treatment Below  Above
(St. (St. ~ -~ (St. Baseline ‘Baseline

Subj. ©  Mean  Dev.) Mean - Dev.) Mean ~ Dev.) Mean Mean

TEMP (F degrees)

1 2.3 - (533) 9507 (0.93) 95.33 - (0.98) a 12
94,55  *(0.40) o . -
;. goss  (114) 8539 (828) 8903 (68) . 9 . T
3 o409 (117) 9324 - (1.9%) 9339 (1.06) n s
4 7705 (1.68) 204 (2.79) e 12 3
7424 *(3.84) | o ‘ K |
s 9270 (1.84) 9327 (1.53) 6 9
© w9309 *(1.32)  *93.43  *(Ll6) . .
6 . 9337 - (254) 9126  (488). 913 (38 10
7 #5310 (1029) 8471 (10381 . 84.00 . (9.87) 7
& 1679 (182) 1114 (533) - 8075 (824 10
R e76.04 *(3.08) .. -
- L) %

¥ Data points which were <at least 2 stan
- omitted from these calculations. :
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Table 3
, ‘Time- Series Analysis
EMG Measurements Jduring Baseline and Treatment Phases
. Basél'me ............... Treatment ............ :
Start . End  Start End Level Slope
Subj Level Slope Level ‘I_,evely Slope  Level Change "t" Change "t"
1 231 -05, 08 . 143~ -01 06 062 . 100 004 038
g e
2 oge "MG#F 088 - 058 -0l 922 -030. 335 001 108
- ’k_.‘ﬁ‘, ", . );"»}Q R 5, N B
. . " . t‘x"’ . .
3 130 02 1% 146 00  Fg6 044 443 -0.02 4300
. ! ‘ﬁv, - ‘ | g :
4 268 . -02 148 228  -.0L7 148 0.80:'}2,'55*&’{ 001  0.40
| - R
5 385 -.04 145  1.46 00 146 00l Q03 004 1268
6 117 05 267 219 00 219 048 -100 -0.05 212 .
7 3 -4 056 370 03 130 426 623 011 28
8§ 120 .03 210 - 1.43 00 143 -0.67 322 -0.03 2.5
1 p<.01
: p<.025
3 p<.05
o,
N
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The EMG data for Subject 3 showed a signifi icant level change and slope change
between the baseltne and treatment phases (Table 3). Thelow variability of the scores within
each phase emphasizes the consistency of the EMG means. ‘.

The statistical analysis revealed a srgmf icant mcrease in level between the end of the
baseline phase and the beginning of\)the pre- trammg phase of the EMG data for Sub]ect 4 .
(Table 3). This is in conflict with the expected decrease in EMG over time, as reflected in a
lower pre- training mean than baseline mean (Table 2) 3 This increase in level when_ treatment

started may have reflected an ad]ustment to the treatment This was further supported by

observing negative slopes during both phases, even though they wete small and the ch

C
3

between phases was insignificant.

The EMG data for SubJect 6' showed ;Az"‘ v, ﬁout the thirty days (Frgure
16). Tabl hows that there was an increase in mea prx r’om baselme 10 pre trammg with
a return eline level during’ the post treatment phase. The statistical analvsrs revealed this

level change to be non- sxgmf icant. Table 3 doés show a change in slope between baseline (.05

. and pre-training (.00), signifi 1cant at the .025 alpha level. This showwvehng of f of the '
pre-training EMG measurements. The varrablhty throughout the data .g}ay have tnftuenced the
analysis by reducing the consistency of any trend in the dat‘;# yoe s,‘

The EMG data f or Subject 7 also showed variability but of a cychc nature. The peaks ‘
were interspersgd wnh%her stable data. The mean ‘EMG level mcreased from baselme
through post -treatment phases (Frgure 19). The results of the stattsttcal analysrs (Table 3)
revealed a srgmf icant mcrease in 1eve1 between baseline and pre-trammg, a finding in opposition
to the response assoctated with relaxatr% The baseline slope, (slope= -.14), remalned |

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

! The reader is remmded that SubJects 6, 7, and 8 did not ‘receive treatment. The
data, however, for these sub;ﬁ were separated into the three phases (baseline,
pre-training, and post-treatment¥ for comparison of these results .to those of
Subjects 1-5 who did receive . treatment. -

-
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. negative during pre-tralning but ata lesser'rate of decline (slope=-.03). Thrs was shown to be

a srgmﬂcant change in slope (Table 3). The literature reveals that these findings coincide with

the stress Tesponse. These control" subject responses a decrease in 1ntens1ty of the slope

durmg pre- tralmng and a sngmf icant mcrease in level between the two phases, lend mdrrect

support 10 the possrblhty of a treatment eff ect on the experrmental subjects o » ot
The EMG data for Subject 8 showed positive eff ects during the pre- trammg phase even

though she received no treatment. - Table 3 shows a significant level decrease of the EMG data

'between batelme and pre-training (t=-3.22; p< 01) The slope'of the data also changed'

sngmf rcantly from a slight positive trend (+0. 03) in baseline to a flat level during the

pre- trammg phase. The EMG means and variability decreased consistently across all phases

w,.,
£

: (Table 2). These data are indicators of .the relaxation response manifested in depreased muscle -

tension. ' . Q\ %
. - ’7‘, - “ :

Swgmary ¥ | ’ ﬂ
The results illustrated in Table 2 indicate that all of the subJects except ¥
Modified- Experimental SubJects 6 and 7 showed a decrease in thé’mean level ‘and variability of

1

muscle tension when comparmg baselme ;&_treatment phases of the stud\ However, the %

3

time-series analysrs revealfd that only Subjects 2 3, and 8 showed srgmf icant decreases in

muscle tension level. . On the other hand, Subjects 4 and 7 showed signifi fant increases in level, -

a response that opposes that of the physiological effects of relaxatron. .

L/
When exammmg the rate of change between basehne and treatment phases, Subjects 3, @ ‘

| 6, and 8 showed change f rom a positive slope during baseline to no slope during the treatment #

phase.

If the treatment " Modified Progressive Relaxation, was an effective trapeiius muscle .
tension reducer, these results of the experimental subjects should have shown a decreased level
of EMG measurements and/or a decrease in slope dunng the treatment. phase’ SubJects 3 and 8

were the only subJects who showed both a deerease in level and slope of their. EMG
%% The: ‘*statistiea_l .changes . that would occur are dependent upon  the 1nmal value
“=diiring baseline. . o e e . . i
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measurements Therefore, f rom the statistical analyses, Modified Progressive Relaxation was

not shown to be an effective reducer of trapezius muscle tensxon for these subjects in thlS

particular study.

’ Electrodermal Actmty

Electrodermal activity dxd not respond to the treatment by showing ;f?xpwléd
decrease in pre-training measuremems over time. For all eight subjects, the EDA meatis
increased from baseline to treatment phase (‘Table 2). Statxsncally the EDA data revealed no

sngmf icant changes (Table 4). The vanabxlxty of means decreased during the treatment phase

' only fc)r Subjects 2 and 9 An increased mean EDA level and decreased variability during the

N i J,’
treatmem p%ase mdlca?es tﬁat e}ectrodermal actmty mcreased and remained con51stent at this

hxgher 1eve1 mdxcatxve of the stress response.

Peripheral Temperature® ) . . o
: ‘ L 4

The mean TEMP measurements for Subject 1 showed that there was a slight increase in

level of the pre-training.and post-treatment measurements over the baseline TEMP means.
N *

_ There were no significant level or dtift changes found between the TEMP baseline and

pre-training measurements (Table 5). The TEMP measurements continued-to rise slightly

during the post-treatmem period. The bioloéical limit of this variable may have effected the

;‘.m.degree te which the TEMP measurements could have increased.

The EEMP measurements for Sub]ect 2 showed great vanablhty in all phases the

greatest bcmg thhm the pre-training measurements (Table 2) The mean of the pre-training

' phase dropped four degrees from that of tHe baseline and then returned to near basalme level

L4

dunng the p@t treatment phase. The cyclxc tendencies of \the data were accounted f or in the

ume-senes analysm, yet détermined no significant level or drift changes between the baseline

and treatment data (Table 5). ' B . : v
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‘ Table 4
, Time Series Analysis
EDA Measurements during Baseline and Treatment Phases o
Baseline.....cc.cooevees Treatment ............ |
Start .End  4Start End Level Slope ‘
Subj  Level Slope Tevel Lével Slope Level Change "t" Change - "t"
: . - BT - .
1 734 -06 S.547T smc 13 ey -0l 02 019 1.3
: Ry ‘ .
? v 092 38 41237 %2\2 097 1597 -310 -138 -029 -0.20
n'm'l ﬁﬁ?a 4 B I A P ’b&}h) .

i 3“\) 12.89 -.13 899 . 7.64 0 1514 -1.35\ -0.66 0.23 0.49
4 616 04 856 Tpes 07 248 048 023 011 0.3
5 219 . 08 6997 62 01 702 077 08 -0.07  -0.33

. h ":"’h,‘ . .
6 16.73 -08 1433 "’\29.61 =21 1.2.81 15.28 1.83 -0.13 -0.07
M 14 .24 a; 424 04 T4 00 001 028 053
8 3.22 29 1192 8594r 14 "19.24 -3.88 -1.74 .0.15  -0.33
gﬂ
o b
<
<
- L]
'y
~N

L4
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Table 5
Time Series Analysis
TEMP Measurements during Baseline and Treatment Phases

Bawe ........ feerens Treatment ............
Start . End  Start End  Level Slope
Subj Level Slope Level Level Slope Level Change "t" Change "t"

Y

| 910 06 9330 9437 01 9517 107 08 -005 -0
e D e .13 .- 083
s eay -2 971 %01 -0 9247 030 037 000 -0.07
4 - 7856 -06 74.96 7187 25 9187 309 -091 031  0.53
s 9226 -07 88.06 s 02 944 479 338 009 04l
G e e emee e e e .. 058 . -0.38
¢ - ce e e e N L4 - .02
g 7805 10 7505 8344 -1l 7464 839 2.6 001 -0.02

"* The data series for these subjects was of a cyclic of seasonal nature. Therefore,
the »values for starting and ending levels and drift could not be calculated.

1 p<.0l |
? p<.025. .
3 p<.05 4
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The‘“’l' EMP means reflected no significant decrease in level between baseline and
pre-trai'ning phasee for Subject 3 (Table §). There was little variabilig within phases, possibly
explained by the rather high initial temperature level.

The TEMP data for Subject 4 also showed little supportive evidence for the treatment
effecting the subject by increasing her peripheral temperature (Figure 12). The r;ﬁerall mean
Jevel of the pre-training phase (72.04 degrees) was below that of the baseline phase (Table 2).

Table 2 shows a very slight increase {0.34 degrees) in TEMP means from baseline to
pre-training for Subject 5. The time-series analysis, which used the five one-minute data
‘points for each session, found the level of TEMP scores from the end of baseline to the
beginning of pre-training to significantly increase (Table 5).

The TEMP data for Subject 6 showed increased variabilltv in the pre-training phase
(Table 2). The decreased mean level (91.26 degrees) during pre-training was not a stausucally
significant change (Table 5). \

Subject 7 had the largest degree of variability in TEMP scores of any “of the subjects
(T“a‘ble 2). The cvclrc data did reveal an increase in level, significant at the .025 alpha level
(Table 5). The vanabrhty remained at a rarher constant high level throughout all p

Although the level change of TEMP data for Subject 8 Slgl%}f icantly increased & ;
begirrning of the pre-training phase (Table 5), the slopes of each ﬁxase were negative,
indicating a decrease in peripheral temperature during both phases. The rate of decrease

between phases (slope) did not significantly change between phases. This decrease in

temperature is, according 10 the literature, associated with an mcreased stress level.

Summarx

.

Only three subjects showed an increase in periphetal teqaperature durmg the freatment
phase that would be an expected relaxation response However, two of these (Subjects 7 and 8)
were modrfred experimental subJects In conclusion, these results indicate that the Modified
Progressive Relaxation treatrpe?nt had no effect on reducmg peripheral temperature on the

experimental subjects in this study.
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For all three modalities, the statistical analyses indicate no stausucal evidence that the
treatment effected the physiological responses of the subjécts in @ manner consrstent with the

expected responses that accompany relaxation.

" C. Subjective Data Analysis ‘
Self -report data in several forms were used as a supplemen)t in an attempt to interpret
possible reasons for data trends and disagreements thh the expected drrectlons The Ratmg of
Unstressing Sessions (RUS) related the individual's imerpreration of her level of stress prior to
and after each treatment session. Comments accompanying the RUS were also used as
supplemental inf ormation. A post-research questionnaire completed by each subJect presented
personal perceptions of the treatment sessions. In particular, comments regarding some or all
of the four trearment tapes were used as an aid to d'ata interpretation. . )
!
Subject 1
(1) While the EMG data showed no significant’ level or slope changes during treatment,

a possrble consideration to account for these results ls‘a "ﬂoor ef fect”, which alIO\J(ed little
room for the measurements to decrease. The high EMG mean on Day-4 inf luenced the baseline

—mean and its relatively large standard deviation (Figure 1). She was jate leaving hclme on that
day and af ter riding her bicycle into school in a hurry, arrived late to the testmg sessron.
Subject 1 may have responded to this situation with increased muscle tension. lWithout the
ability to alter her mterpretauon of the situation as stressful, and without skills to eff: ectrvely
reduce the muscle tension, her tension level remarned hrgh for the f 1f teen mmutes‘%f the ‘
baseline treatment session. A stabllrzanon penod prior to taking the actual physwlogrcal
measurements was mandatory in each testing sessron Her EMG level had to maintain a stable
level for one minute prior to the begmnmg of the collecnon of data for baseline measurements.
. The five one- minute measureme&ints on Day 4 showed an erratrc pattern ranging f‘rom 3 9t 6 4 .

Mvolts. From these data it seems unlikely that thxs was due to lack of adjustment to the

.

[ , . B . i
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mstrumentauon More hkelv it st@ws that the subJect was not able to reduce and stabrhze her

-\

muscle tensron wrthrn the fifteen mmute perrod of the basehne sessron Supportrve evrdence of
~ this explaﬁanon is also shown by the hrgh EMG pre- trammgn data oeray 11 (thure 1) The
decrease in post traihing data on thts day suggests that the treatment ma:Y have rLelped the

’ athlete reduce mu5cle ten‘;ron When the mrtral level of muscle té‘nsron was hrgh

O The EMG means for Days 8 arrd 11 were the only two pre- tramrng rneans hrgher than |

' the baselme .mean (Table 2). | I-n the pos(t‘ research questronnarr‘e Sub]ect 1 stated that "By
about the thrrd week or so, | thrnk the relaxanon exercrse and the concentratron of self - control
“transf ormed into more of an attrtude aboit my lrfe and my environment mstead of Just a dar]y

routrne or a serres of exercises” It can be seen f rom Frgure 1and some f urther calcujatrons ’

"that wrth the’ exceptron of the fi irst f ive testrng davs (Davs 7 11), the pre tralmng EMG scores

L2

R - seemed to srabrhze ata 1eve1 of 1 2Mvolts with onlv a 0 17 standard devratron The

) /
post- -treatment scores decr}eased slrghtly more to a 1 1 mvolt level (0.22 standard. devratron)

(Table 26 These data support the subject s observation that it took’ three weeks (f T0mM Da\ 7
to 12) for her-to. understand the concepts of the nelaxatmn procedure and to be able to apply
" them toward the reducnon of muscle tension. |

* Electrodermal actrvrtv~rn SubJect 1 did not respond to the treatment b) showmg an
expected decrease in.pre- tratmng measurements over ttme In f act, the descnptrve data (Table
2) show that thrrteen of the fifteen pre trammg EDA measurements were above the level of - the
overall baselme mean. The EDA measurernents for SUb]CC[ lin all three phases showed |
moderate variability except for one extremely htgh pornt (Frgure 2). The five-one-minute
averages for Day 21 drd not show excessive' varratron revealrng that the level of electrodermal
activity was rather stable at thrs high level There rs no apparent reason that explarns thrs data

, pattern

Subject 1 showed no srgmf rcant ef f ect from the treatment on perrpheral temperature

Excluding the one extremely low mean (Day 3) durrng the baselme phase the resultant mean of .

94.55 was below that of twelve of the srxteen pre training means (Table 2). Data for Days 8,
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-9, 11 and 22,revealed means that were below. the basehne mean level The means for Days 17
and 22 werg only. very slrghtl\ below the baseline mean (- 0 21 and -0. 07 degrees respectrvel))

’ Days 8 and 9 were at the begmnrng of treatment, ‘when the sub;ecr may not have been familiar.

enough wrth the treatment

o : L]

~ . \ '
) - CZ)\Wrthm testrng sessrons 1t was expe‘tted that_ the pre- trarnmg/post trammg

1A IR
/’ differences would be negatrve mdrcatmg a posrtrve effect of the treatment For SubJect 1

| V(Table 6), “more of pre trammg/post trarmng EMG means mcreased than decreased’ Although

1,
/7

' the overall means f or pre trammg and post tramrng measurements showed an mcrease f rom
1. 31 o1 51 MvOlts the graphed d/ ta in Frgure 1 show that Da) 13 may ha—ve had a substantral
~inf. luence on the: post tra‘nrng overall mean. 'No explanauon from the avarlable data sources -

can. be given for the hrgh post tral value on Day 13 There was no apparent pattern of the

- o

sequence of dif f erence scores or neach sessron (Table 7)
’
The data on electrodermal activity does however support the expected decrease durrng

the tfeatment phase Fourteen of the f: rf teen days showed a decrease in the post trarnmg mean

(Table 6) The overall means supported this. £ 1nd1ng by exhrbrtmg a decrease of nearly four

mrcromhos Dav 21 as seen in Frgure 2, showed an unsubstantrated/hrgh”pre trammg EDA
v

measurement. The observatronal data drd not reveal a\n) reason for thrs f 1ndrng, Measurement

A

error caused b\ 1nstrumentatron may have been responsrble for the high data pomt on Da) 21

) Further Support for this was f ound in the large decrease in electroderma activity ( :19.45°

mhos) durrng the ten mmute perrod of treatment admrnrstratron on that day. Data: could not

- be compared between subjects Lo determme the consrstency of the mstrumentatron because

none of the other subJects were measured on the same day. Omrttrng thrs data point from .
calculatrons it can be seen in Table 6 that the varrabrlrty in the pre -training measurements
(3.35 mhos) was still at a moderate level, greater than that of the post training measurements

Data f or Day 19 showed the only 1ncrease of EDA durrng post- trammg This increase was very .

: small (+0. 16 mhos) and as a Tesult’ of the very low pre- trarnmg mean (3 05 mhos) a "floor

eff ect " may have mfluenced these results That level was the lowest one recorded at any trme

B 4

¥



Table 6 ~ ‘ : ..
. Descnptwe Statlstlcs of Pre Trammg/Post Trammg thsnologlcal Data™ Lo

.
No. ~ No.

Pre-trg " Pre-trg Pre-Training. -~ Post-Training
Post-trg. Post-trg o (St.. o (St.
Subj. Incr ~* Decr Mean : Dev) - Mean.  Dev.) = e
- - 3 r P . . . ) ] N .
R o ' . ) i I!! !MVO“S! : . . _‘_'
. 1 v 10 6. -1.37 . (0:30). . 1.3] 7(043) .,
, o S . *1.42  *(0.33).
2 11 5 064 - (0.09) - 072 (0.13) . -
3 .0 .16 1.46°  (0.18)  1.07 0 (0.32)
4 2 13 - 152+ (0.32) 113 (0.21)
5 11 4 125 (()‘.28) - 1.7 (1.27)
B IR Gy LS *(0.24) -
6. R - 22600 (1.09) 0 -
. 7 lem o e- 217 0 (LT - -
o S g WX I () B R T
8N - e 146 (0.32) R
1 1 14 9.72:  (7.07) 5.92 (2.72)
: . T *8.10° *(3.35) . ‘ T
VA 4 . 11 - 6.20 (223 . 5.60 '(2.83).
3 6 -9 10.05  (3.20) 9.52  X(3.78)
4 4 1 6.58 (3.28) - .5.28 0 (3.55)
5 13 2. 8.90  (1.98) . 11.37- (2.21)"
N 6 L -- %2468 %(7.13) Coe.
LT 8.02°  (3.97) --
‘*\ R %675 *(2.13) . o
' 8§ o -eml -0 12560 (3.42) - --
S w0 *12.04 0 *(2.83) - R
S TEMP (F degrees) - ' o g
. 1 / .9 7 95.07  (0.93) . 95.21 " (1.15)
2 6 10 - 85.39 -+ (8.28) . . ®5.62 - (7.79) -
3 11 5 93124  (1.96) 93.37  (2.08)
4 15 0 7204  (275) 76.14- ' (4.62)
5 9 69317 . (1.53). 93.19 (1.85)
o BT ' *93.43°  *(l.16) =
.6 P 91, 26/‘ (4.88) .- .- --
‘_\7&"‘7, T e 841 (1038) - -
PR T e 769 (5.33) S
* One aberrant point Wthh was  above 2 standard dev1at10ns above - the mean was
v \omltted from these calculations. , ‘ -

e Subjects 6,7, “and 8 did not receive the treatment, ' therefore the post-training
~ data“’is not avallable for these subjects L -

] N
-
e
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Dxfference between Pre-éammg .4and: Post- tralnmg Phnyologlcal Means: ( .
: ‘ % Subject 1 ’ . .

# 5

~ : C e e .;‘ ‘
“ Z ; o EDA a . 'ng’ —,

b
)]

|

'."Pre-, Post- - 'Pre-“‘ _Posf- S Pre-, Post-
. . trg g . Setrg o ttg wrg.. trg
Day ' Mean Mean- Diff =~ Mean Mean Diff  Mean Mean  Diff
Tape 1 7 - 148 158 4010 e oo Lol 9469 9537 +0.68
8 18 179 -007 570 409 16l 9301 9384 +0.83
9 15 200 +043 %638 562096 9397 9551 +1sdy
10 122 132 4010 992 472 520 " 96.01. 93.67 -2.34 -

. .' . . ""‘ . ,‘ . ' - R ‘ ‘J‘ E ‘-\\ . ‘ “'.‘ » \’
Tape 2 11 = 209 086 -113 - 743 5320 -211 9489 -9382 10T

iz 1@ 156 +024 1310 554 756 9507 -95.60 40,53

13 L19 264 +145. 612 585 027 95.02 9620 +1.18
14 128 164 +036 1055 1015 040 9542 96.84 +1.42
Tape 3 15 103 082 021 720 546 174 9685 96.68 -0.17

16 127 138 009 - 887 73 S174 9468 94.63 -0.05

17 087 148 +061 315 258 -0.57 9434 9452 +0.18 .

g 136 134 -002 747 405 -342 9632 9601 031
Tape 4 19 140 178 +038 305 321 4016 9553 96.44 +0.]
200 128 1S3 40250 939 42 %18 9533 9512 -0.21

21 145 1.0 -035 3246 13.01 -19.45°  95.56" 95.88 +0.32.
22115 1434028 1489 781 708 9448 9317 131
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- for SubJect 1 The brologtcal hmtts of thts varrable f or thrs sub]ect may have not alfbwed am o

. f urther decrease

iDays 15 22. This ma) suggest that Tapes 3 and 4 drd not have as s{rong an mﬂuence

- A . o L%y . ) .
. . P 4 ‘ ' § . v *

~

o
7

SubJect 1 showed mtxed drrecuons m her TEMP mean dtﬁ/rence data. Although nine:
o ,

- of the sixteen. mean dlf ferences were posmve (Table 6) the overall mean.drf ference was ver)

vshght (+0 15 degrees) mdtcatmg that the mean changes mcreased and decreased in equal ~

amounts throughout the treatment phase The graphed data (Frgure 3) 1llustrates/ that the

\ . i
pre tramxng/post trarmng drf ferences were of greater magmtude durmg Days 7- 14 than durmg

4 .

“phvsmlogrcally on lhlS subject as drd the first two tapes SubJect 1 may have been ad3ust&tg to’

. 43.3’1

the treatment durmg Tapes l and 2, as noted in her post- research questtonnatre

b

dif ference scores for each parr of physrologxcal varrables in Table 8 Posrttve yet msrgntfxcant

"2 and 3). The correlatron between EMG and TEMP difference scores (r:: +. 44) showed

Tl

o correlauons were found f or each pair of vanables for SubJect 1. Thrs onl) suppor he'

. C
expected drrecuorf f or the EMG/EDA pair. ‘Itis mterestmg to note that the drrecttdn of the

" dif ference scores f or EMG and TEMP shown in Table 7 was the same durmg Davs 5 12 (T pes

moderate relationship (Table 8). This conf licts wrtV the expectatron that these varrables would

,show a negatlve correlauon Perrpheral ternperature should increase during relaxauon due o

[

less constrtctron of the blood vessels resultmg in increased blood f low.. However accordmg to

the correlatrons in Table 8, TEMP tended 1o decrease when EMG and EDA decreased A

. -possrble explanauon for thlS f mdmg is that 1f the physrologrcal varrables have drfferenu reactton

times to stimuli, this may have accounted f or the results obtained in these data
“Table 9 shows the correlatrons between the pre- trammg means and the -

pre trammg/post trarmng dif ference scores These correlations were COmputed to determrne

what ef fect the value of the pre- trammg measurement had on the degree and drrectton of

change revealed in the difference scores. For Subject 1, there was a very hrgh negattve

correlation (r= - .96) 'f or the ];DA data. The lower the EDA pre-trarnrng measurement, the

]

-

(3) The diff erence scores from Table 7 were used to compute correlatrons between the '

L

AL

Pl
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Correlations ‘between Difference Scores
of Physiological Measureménts
; . . » e o ‘l;
T EMG/ EMG/ "EDA/
_EDA TEMP ‘TEMP
,, o, N r. N r N
M “ . - ' 1 ] . =
Subject 1 +30° 15 444 16 +.24 715
Subject 2 +08 15 10 16 BEUETERT M
Subject 3 +01 15 - -04 16 - +.17 15
sSubject 4 233015 +.24°15 0 .06 15
" Subject ' 5 .09 15 +.09 15 .08 15,
.‘k :
N
. ~ Table 9
Correlations of " Pre-Training Means with
Pre-Training/Post-Training Dif‘ference Scores - -
EMG EDA  TEMP
o : | T R
Subject 1 -758 pos o =33
 Subject 2 -.36 .38 .34
Subject 3 +.45 .27 -15.
Subject 4 -86 - -3 +03
Subjegt 5 -.36 . .56 .51
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greater was the dif ference score''. Thus.‘ therevere greater decreases-in post-training EDA

meas‘urements when the pre-training measurements were highet. This finding strongly SUpports
the Law of Initial Values. . o

(4) The physiolggical data were f urther exarnined to determine the re'lationship bet\veen
self rreported stress level and the differences fn the physrologrcal m;aaurements of stress level.

—

The drf ference scores of the subject's ratings of unstressmg RIS before and after

‘ physrologrcal measurements from Table 7, the cross- ta, 2RO O : esognta is displayed in

Table 10. For Subject 1, all ratings of- unstressmg sessions decreased after all treatment

treatment 'essions On‘the other hand she may have based her self -reported relaxation level

on her bflief of how unstressed she thought she was. Her rephes 10 the post- research
questronnalre revealed that-she "was more alert and thmkmg more clearly"” after hstenmg to the
relaxation tape. Physrologrcally however durmg ten of the sixteen sessnons the —

. L
post-treatment EMG measurements showed an increase. In srx of these cases, the increase was
less than 0_.40 Mvolts, which may have been too small 1o notice by an mdrvtdual such as Subject.
1, who was untrained in vrecognizing her own degree of muscle tension.

-, .

The same interpretation may apply to the only EDA measurement (Day 19) which

- mcreased af ter treatment. The increase of 0.16 mhos on this day may have been too small for

the subject to recogmze The EDA data do show, with the exceptron of Day 19, a unanimous
agreement between the direction of the self reported stress level and that of the SUb]CCI s
. electrodermal actlvrty It may be possrble that this sub]ect was psychologrcally and
| physrologrcally responding to her level of electrodermal actrvrty both of which show support '
“for the hypothesized direction of change. "

11 The range of the difference scores for SubJect 1 was from -19.45 to +0.16.—
mhos. The negative correldtion implies that as the pre- tramrng rneasurernents became
larger, the difference scores actually (increased along the negative end of the scale
for the difference scores. : S



Table 10
Cross - Tabulation:
Self-Report (RUS) with Physnologlcal Pre/Post lefcrences

R EMG‘ " EDA TEMP

Up Down Up Down Up Down
A . _ ‘
‘ . o P
;Subject | RUS Up 0 0 0 0 0 0
1 Same 0 0 0 0,0
. Down 10. 6 1 14 9 7
. -
Subject Up 0 0 0 0 , 0
2 RUS Same 1 2 1 2 2 1.
~ Down 10 3 3 9 4 9
« .
Subject Up 0 1 1 1
3 RUS Same -~ 0 - 2 o1 0 1
' - Down 0 8. 3 5 6
Subject | \aUup b0 0 0 0
4 - RUS , Same 0. 0 0 0 N0
‘ LR Down 1 5 15 6
Subject - S Uup 21 L2 1 2
5= RUS Same - 3 1 4° -0 22
Sy " Down 5 6 1 5.2

* Missing data in both the self- report (RUS) -and physmlogxcal data results in
dxfferent totals within each of the blocks of data ,
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According 10 the literature, increased relaxation should cause an.increase in peripheral
temperature if the level begms low (Law of lnrttal Values). “The TEMP data showed a
dlscrepanc,\' with only nine of the sixteen sessions showing agreement betw%en the drrectron of
the self -reported and physiological difference scores. Of the seven days in which the TEMP
score decreased and the subject repor:ed ‘a decrease in sfress, four were differences of less than
0.35 degrees which may have been too small for the subject to recognize. Three of these four
(Days 15, 17, and 18) were durmg Tape 3. The post research questionnaire for thrs subJect

revealed that after Tape 3, she "was never totally relaxed Her TEMP measurements may

" have reflected her feelings of .uneasinesﬂs with the contents thTa;?e 3 ”
| Summary | o

Smce the mstructnonal content of” the treatment included muscle tensron/relaxatron
exercrses .a treatment eff ect was expected to occur in the EMG data.. There was, NOwever, no
‘51gmf icant level or slope changes accordmg to the statrstlcal analysrs

There was a decrease in mean and vartabrlrt\ level across the three phaSes of the study
| (baselme treatment and post- treatment) Although the EMG change was not l” ound
"1mmedratel\ ;f ter the onset of treatment it was seen as an ef fect over trme on the subJect s -
muscle tensron prror to tramrng Thrs has rmplrcattons f or the generalrzatton of the treatment
outsrde thenlaborator\ Thts also rmplres her ablllt\ to apply the unstressmg tramrng wrthout ’
r‘the use of the taped rnstructtons -as was f urther noted in. her comment "As 1 wOrked throhgh;
"~ the tapes I became more mdependently able to relax 7

| The relaxatrdn reSponse ' was noted in the EDA data within treatrnent sessions (Table ’
7) The mean and vanabrlrty decreased consrstently throughout the fifteen treatment sessions’
' (Table 6) The sub]ect reacted poSrtlvely to the treatment by recordmg a decreased 'stress fevel
after each treatment sessron (both msrde and outsrde of the laboratory) Psychologrcally she
percerved the unstressrng training as having a positive. ef f ect on her. The self- report data
correlated in all but one case“ wrth the physrologrcal electrodermal responses.

12 Data for Day 19 showed a very shght increase’ in EDA (+0.16 mhos) which
may have been 100 small for the subject to recognize as such.
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The incredsedlcvel of\variability within the EDA data may have been an underlyving
'rgason for these results. - The high&r levels of!ph_\'siological TESPONSE were fgund to correlate
highl\' ”wnxe larger decreases in pos{-lréining measurements. This indicates that the mor?
reactive phvslologxcal variable was the one that showed the relaxauon response” after

)

treatment as well as bemg the ®ariable that the subject psvcholog:call\ responded to thrqugh
; ; T~
her self—reported stress levels. ‘ )

Subject 2
(1) The EMG ﬁieasurements fc;r Subject 2 showed a consistency within sessions and
ac‘ross all phases of the study (Figure 4y, The low EMG means and variebilities for this
subject confirmed her own comment that "I are generally not a very tense person . There was
-’onI\ one EMG pre trammg mean of 0.77 Mvolts (Da\ 9). which was (very shghtlw) above the
mean baselme leve of 0.76 MvoltsT There was statxsucalh a significant level change in the
treatment phase (Table'3). The post-treatment scores\showed a maintenance of the low l'evel
of muscle tensiori with th‘e meaﬁ (0.62 Mvolts) t;eing slightly lower than that of ;he
pre-training phase (0.64 Mvolts) (Table 2). | d
A,lthoﬁgh there was ﬁo sig‘nificar‘n effect of t‘he treétmem on EDA measurements of
-Subject 2, self -report data»helApe“d_ to explain the two high points of the data during the
' treatment phese. On Da:_v 12 ‘( Fiéure 5), one of the high peaks of EDA measurements, it was
noted that the subject_had a presentation to give“in;a class later in mé day. Prior to the tes\ting
session on Déy'ZO (neted as' anothe‘r high EDA measurement), the subject had just.received a
‘.poor grade on a paper. These events may have been responsible for the increased EDA on

‘these days. As did the EMG data, EDA data in the post-treatment phase suggest a

_continuatiori of the same pattern as that of the pre-training data.

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

13 Due to the low level of EMG scores and the 0.5 increments of theé measurement
scale, some of the post-training data pomts on the graph in Figure 4 are concealed
by the pre- trammg data pomts
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The variable TEMP data for Subject 2 did not show any significant effects from the
treatment. Nine of the sixteen ﬁmns during the pre-training phase were below the baseline
mean indicating an increase in stress level duxing more than half of the treatment sessions.

- (2) Within the treatment phase, the comparison of the pre-training with the
post-training measurements examines the physiological effect of the treatment on the subject.
The EMG data revealed an increase in the mean of the post -training sessions, with eleven of
the sixteen post training means being higher than the baseline mean (Table 6). All the
pre-training mcans were very low ranging from 0.47 10 0. 77 Mvolts. The pmslbxlity of a
"floor effect”, whlch would not allow much further decrease in tension level, may have
influenced these results. The increases in mustle tension after trenmcnt were shg‘m (<0.35
Mvoltsi (Table 11). These small dif ferences may be misleading when merely examining the
total number of mean increases versus decreases. On Days 15 - 18 (Tape 3), all the EMG and
EDA difference scores were positive, reflecting an increase in muscle tension and electrodermal
activity after treatmeni. Self - report data revealed that Subject 2 expressed a particular dislike
for Tape 3 because "there was too mucfx ‘to concehtrate on". This may have been a causal
factor in the increased méan differences during these sessions.

The mgc trend was observed in the EDA means for Days 15 - 18 (Table 11). These
data may have reflected the subject's uneasiness with that particular tape. Figure 5 1lluslrales
that the only other EDA mean that increased in post-training occurred on Day 1, which m;) '
have been due to the novelty effect of the first day of treatment.

The pre-training/post-training difference scores of TEMP showed mixed directions

- with no apparent pattern (Table 11).. Figure 6 illustratés the high variability of the
pre-iraining and the post-training means. The extremely small difference in the overall means
of the two phases (Table 6) was supported by the small differences between most of the pre-
and post-training means within session. Subject 2 expressed a dislike for Tape 3, which may
have accounted for the decrease of 3.01 degrees during Day 15 and for the lack of change in -

TEMP measurements from pre-training to post-training during Days 17 and 18.

Ed
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- Talb?& 11
o 'leference between Pre-training and Post-training Physmloglcal Means:
' , it b Subject 2 .
T EMG | EDA  IEMP
Pre-- 'qut;' e Pre- Post- . Pre- Post-
S trg trg - trg trg . trg trg:
Day  Mean Mean - Diff Mean Mean Diff = "Mean Mean Diff
. | o A |
Tape 1 -7 061 073 4012 . 404 545 +1d41 . 9178 8975 -2.03
s 073 070 -003 636 388 -248  SLSL 8748 +5.97
9 077 06 -015° 558 279 -279 7800 7525 -2.75
0 074 079 +005 . 581 283 -298  8.78 88.33 +1.54
Tape 2 #11 059 085 +026 706 553 -Lsh 7573 80.33 4460
- 068 058 -0.10 1017 9227 -095  94.69. 9372 -0.97
.13 069 068 001 436 302 -134 9320 9276 -0.44
14 066 077 +0.11 734 526 -208 9261 90.62 -1.99
S VCZ? ' :
Tape 3 °15 0:34 0.57 +0.03 567 589 +022 8716 8415 -3.01
16 058 072 +o.1'4 733 848 4115 9337 9452 4115

0 047 052 4005 cm e eee o TAT4 288016

18 0T '0.74’-,,+003,, 440 1206 +7.66  93.79.93.48 -0.31

Tape 4 19 .0.64 0.62 002 - 1087 -6.78 -409  75.80 76.11 +0.31

20 064 072 4008 3217 197 124 8042 8434 4392
a1 0Sl 080 4029 - 424 421 -035 7417 736l 056
2 0737 108 4035 542 (348 -194 9447 93.04 143
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(3) The correlations implying the degree of interrelationship between the difference
scores of the phvsrologtcal vanables for SubJect 2 were very small as shOWn m\Tt\ble g. The

correlatron between the pre- trammg means and the pre- trammg/post ~tra1nmg diff erence scores
~

(Table 9) does not support the Law of Initial Values for any of the physro]ogrcal vartables
The drf f erence scores were not mf luenced by the level of the pre tratnmg score The strongest
,relatronshrp that was found wrthm the mdtvrdual sessrons was that of Days 15 - 18, whtch _i
showed a negatrve response to Tape 3 on EMG EDA and three of the f our. days or TEMP
Data for Day 19 showed relatlonshrp between hrgh EDA and low TEMP post trarnmg
| reSponses to the treatment. . Thrs ‘was the f irst dav of Tape 4, to whtch the subJect responded
that -"the fi 1rst time I heard the tape {1t} made me all tense bt after a couple of trmes 1 got
thmgs under control " The EDA and TEMP responses 1o that first day of Tape 4 1nd1cate a
stress response The EDA data further supported this feehng by showmg post- treatment
‘ decreases durmg the followrng treatment sessrons in whrch Tape 4 was used (Davs 20 21 and
‘ ,',22) The self report data for Days 19 22 correlated wrth the EDA responses by reportrng no
"change af ter treatment on Day 19 and decreased stress level af ter treatment on Days 20- 22.
(4) It was expected that the phvsrologrcal changes would correlate wrth the
self -Teported stress level changes wrthrn session. For Subject 2 three of the sixteen RUS SCOres -
- rematned the same after treatment two of Wthh were assocrated with extremely small
| diff erences | in muscle tensron (- 0 01 O 02 Mvolts) (Table 10) The pre trarmng EMG
, measurements for: SubJ ect 2 were all very Iéw 1mplymg that there was lrttle opportumty to
o decrease much more Thus the tabulated numbers m Table 10 may be mtsleadmg Of the /
~ thirteen RUS scores that decreased ten were accompanred by lncreases in rnuscle tension. -« . /
. However these drf ference scores rangmg f rom +0.03 o 4+0.35 Mvolts may have been too
-‘ small for the sub]ect to recogmze as mcreased muscle tens1on |
The observatronal data recorded by the researcher in the laboratory treatment sessrons

revealed some mterestmg data for Days 19 and 21. Subject: 2 reported feelmg "more tense

 after treatment on Day 1_9, and after«treatment on Day 21 she felt " more relaxed than ever



| before” These self reports were supported by the EDA data f or these davs Further
E examtnahon of the correlatron between RUS and EDA revealed that three of the four EDA
scores that mcreased and were accompamed bya decrease or no change in RUS were f ound
durmg Tape 3 (Days. 15 16, and 18) Thts drscrepancy between the actual physrologrcal
Teaction and the personal evaluatron of her f eelrngs may. have been due to her dislike of thrs
" tape noted in-the post research questronnarre whrch resulted in mcreased electrodermal
actrvrt\ The other mstance of 1ncreased EDA and decreased RUS was.on’ Day 7 the frrst da)
of treatment |
The TEMP diff erence scores showed a mtxed representatron within the cross- tab
matrix. Onl) four of the s1xteen parrs supported the expected mcrease m TEMP wrt“h a
""decrease in self - reported relaxatron level. There seerned to be no apparent patternrng to explam
the drscrepanC\ between TEMP and RUS scores in. these mstances

Summarz

The EMG measurements for Sub]ect 2 showed that across trme she learned to. decrease
her level of muscle tension. Thrs Srgnrf tcant level change mdrcates that she was. able to f urther
_reduce the alread) low level of the EMG measurements The pre trammg measurements
_“ 1nd1cate the lag trme fc or the subJect to become f amrhar with the treatment procedure was
_ approxrmatel) two weeks whrch encompasses the time spent on Tape 1 (Days 7 10). The
. post- researc‘h questronnarre data revealed that SubJect 2 vrewed Tape las easy 10 relate
to {and} a good way to begm 10 learn how to relax |
| Although there was a posrtrve long- term ef f ect of the treatment as shown by the v |
fdecreasmg trend of EMG measurernents from baselrne through post - treatment the opposrte
‘ trend was evrdent int the comparrson of the pre- trammg measurements to the post training
.measurements within each treatment sessron Thrs drscrepancy may be explarned in terms of
“dysponetic tendenctes of Subject 2 Her need to personally achreve ‘the most out of the

treatment may have resulted in mcreased ef f ort and consequently 1ncreased trapezrus muscle

~ tension. The post research questronnarre data supported thrs hypothesrs SubJect 2 felt that
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"

whtle usmg Tape 2, she "never knew 1f {she} was mmtmall\ tensrng or overdorng it
Introducmg biofeedback into the trammg session would have allowed the subJect to become
‘N of the degree of muscle tension at any partxcular ttme She was uncomf ortable with’ Tape
3, because "there was too much to concentrate on {and} the next thmg I knew, I {wasn t}
‘ coneentrating on relaxihg anymore "
Her uneasmess with Tape 3, revealed through the post- research quesnonnarre was also
noted in her EDA measurements With the exceptron of the first days of Tape 1 and Tape 4
the po,stztrammg EDA measurements for Days 16v 17, and 18 (Tape 3) were the only ones . :
‘ recorded for Subject 2 Wthh showed an 1ncrease over the measurements prror 1o treatment on

those days. There were no treatment ef fects noted from the EDA and TEMP results for

Sub_ject 2.

4

©

| Sub]ect 3

(1) She was the onlv subJect to show a “significant level change and drift change -

cC

: between the baselme and treatment phases (Table 3) Only f 1ve° of the smeen pre- trammg

means were above the level of the baselme mean of. 1 62 Mvolts The three Wthh exhrbrted the i

’ hrghest pre trammg means were Davs 7 8, and 9 the fi 1rst three days of treatment SubJect 3

may have been reactmg to the novelty of the treatment A small mcrease was noted on Day 22,

a

when the sub]ecf was noted as bemg actrve excned and f 1dgety durmg the testmg sessron
B 'Subject 3 descrrbed herself as. berng a “nervous person at~ times, as revealed in the

post zresearch questronnarre This d{spoﬁtron may have accounted for the hrgh level of muscle
. . o/

tension noted in the pre-training measurement on this- day - S e /

) No s1gn1f 1cant level or drrf t change was f ound in the EDA data for Sub;ect 3. The -

o /

mcreased EDA means: and varrabrhty in the pre trarmng phase were: supported by ten of the
»pre trammg data pomts berng greater than the baselme mean, (Table 2) '
The maJortty of the sixteen pre trammg TEMP means fell below the level of the

: basehne mean. (Table 2) also suggestmg no posmve ef f ect of the treatment on the penpheral

Y
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temperature level of SubJect 3 (Flgure 9)

relaxatron as suggested in the literature. Either these two systems did not respond to this
Ttmufa’;‘?eatment asa form of relaxatron or the sub]ect w3s dependent upon the taped
. instructions to achieve a state of relaxation. ‘
(2) The prevrous results and explanattons for each physi logrcal variable seems 10 be
_ remf orced by the data of ‘the pre- trammg/post trammg measurements (Table 6). T'here was a
pronounced decrease in the EMG post trammg overall mean. All(the post- tramrng means were
below the pre- trammg mean level (Table 12). Thxs shows strong evrdence that the treatment
effected a reductlon in muscle tensron in Subject 3
According to-the ov‘erall EDA means, there was decreased electrodermal'activity after
‘trea‘tm_ent (Table 6). However, examination of the means within each sessionrevealed that
only nine of the fifteen post-training”means were less than the 'pre-'training mean 'of the same
. session. Th‘: days showing mcreased EDAf ollowed no pattern (Table 12), supporting a
_’random ef f ect that cannot be conf 1dently accounted for by the treatment alone "
Eleven of the sixteen: TEMP means showed an increase f ollowmg treatment (Table 6).
The: overall means did not reflect a diff crence between pre trammg and post-training means
"Table 12 shows that three of the means that decreased (Da\s 11, 15, and 19) were the fi rrst day
of a new tape. The other two days showmg decreases in post tralnmg TEMP measurements
. were Day 10, showmg a very shght decrease of -0. 25 degrees, and. Day 21 for Wthh there is no
| explanatron | .
(3) There was no apparent interrelationship among the physrologrcal variables (Table
8). A +0.45 correlation between EMG pre-training means and the pre- training/post - tralmng
dif f erence scores shows that the level of the pre- trammg mean had verv httle ef fect on the -
degree of change in the post-training means (Table 9). *

(4) The comparlson of the physxologrcal and self reported stress levels (RUS) durmg

the treatment phase were tabulated in Table 10. All of the EMG difference scores for Subject 3
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Table 12

‘Difference between Pre-training and Post-training Physiological Means:

’ S/u/bject 3
/e

EMG ‘ EDA TEMP

Pre- Post- , Pre- Post- ) Pre- Post-
trg trg . i trg trg s '&'g trg

Da)" Mean., Mean  Diff Mean® Mean  Diff Mean Mean  Diff

7 1.78 171 -0.07 9.18 15.26 +6.08 95.22u 95.70 +0.48

Tape
& 164 135 029 e e e 9352 9456 +1.04
9 166 149 -017 532 424 -1.08  94.62 95.52 +0.90
0 118 066 -0.52 549 8.3 +3.04 9370 93.45 -0.25
Tape 2 11 121 087 <034 791 549 242 960 93.74 -0.86
| 12 146 118 028 923 590 -333 9468 94.74 +0.06
13 145 086 -0.60 1096 1243 +147 8831 90.00 +1.69
14 145 114 031 935 6.66 -2.69  93.99 94.49 +0.50
Tape 3 15 131 072 059 1030 654 <376 9394 92.00 -1.94
16 \ 118 083 035 1292 1091 201 9312 93,57 +0.45
7 15 098 -061 116 8L 315 9327 9452 4129 f
18 155 091 -0.64 625 938 +313  89.68 90.36 +0.68
Tape 4 19 L4410l -043 1421 1665 +241 9341 9317 -0.24
Y 134 072 -0.62 862 666 -196 9492 95,32 +0.40
21 142 11 0310 1311 1317 +006 9073 88.67 -2.06

22 164 153 -0.11 1627 12.42 -3.85 94.06 94.13 +0.07
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reflected decreased post-training means. During two of the tvvelve sessions used in the
analysis, the subject reported increased AStress levels following treatment. These were on the
first two days of Tape 4 (Days 19 and 20). On the third day of this tape (Day 21), the subject
reported that her stress level remained the same. I\’erhapss, the content of Tape 4 initiated a |
feeling of increased stress for-this individual ‘until she became more familiar with the contents
'. of the tape, thereby feeling more at ease while listening to it. The-other session during which_
there was no reported ehange in level of unstressing was Day 8, perhaps the result of the ;
" subject's adjustment to the treatment. . |

‘Only six SF the eleven pairs of scores (RUS with EDA) showed a.positive correlation.
Of the remaining five, one session (Day 21) was reported by Subject 3 as having no change in
her level of stress and matched by relatively no change in electrodermal activity ( +0.06 mhos).
The other four discrepancies (Days 7, '10, 18, and 20) followed no apparent pattern. Thus‘. any -
changes cannot be attributed to the treatment | |
Seven of the twelve TEMP and RUS pairs of scores supported the negattve correlatxon
of increased peripheral temperature accompanied by a decreased self -reported stress level.
- There seemed to be no logical sequence Lo explain the other five discrepant pairs of scores.
| Summary | | '
' There was a verty clear treatment effect on muscle tensxon level of Subject 3. All the
. EMG means decreased after tgeatment lt appears from the data that the first three’ treatment
days (1 1/2 weeks) were needed as an adJustment penod to the treatment protocol. Accountmg :
for this adjustment period, her pre- training muscle tens1on level was above the basehne level onvl _
., “only one occasion, when observattonal data revealed the subject to be 1dgety durlng the
| treatment sess1on Thls 1mplles that the SubJeCt was not dependent upon the taped 1nstructxons 1 '
to induce a reduction in her trapeuus muscle tensxon
The self report data showed.a posmve relatronshtp to the EMG data. Dlsregardmg
,vdata for one of the adJustrnent days (Day 8) and that of Tape 4 (Days 19 '20,"and 21), the N

: other self -report data was con51stent with the EMG data results These findings may have been

Y
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mf luenced by the fact that in addition to all the EMG means showmg a decrease, the subject
knew she was "supposed to" feel more relaxed af ter treatment. However the subject stated in
the post-research questrormarre that the {treatment} sessions were very relaxmg t'rey helped
10 relax both the mind and body". |

Although the correlatronal data revealed no substantral mterrelatronshrps among the
physrologrcal varrables data on several days ﬁl show physrologrcal responses mdrcatmg a
drrectronal consrstency with respect to the expected relaxatron/srress response The EMG/EDA
relatronshrp was demonstrated by the hrgh pre training measurements on Day 22 and the high
post- trammg measurements on Day 7. The high EDA and low TEMP post Jsrammg |
measurements on Day 13 reinf orced the eXpected recrprocal relationship between these two
varrables These were not f ound elsewhere in the data and theref ore cannot be attrrbuted to
the- treatment "Ifthis relatronshrp does in fact exist, other factors must have conf ounded the
. results of these data It was mentroned before that perhaps the physrologrcal responses must be
more extreme 1o obtain a consrstent and srgmf icant relatronshrp between the physrologrcal

' variables.

/

Sub]ect 4
| A1) Observmg the trend of the EMG means across lime (Table 2), thrrteen of the

pre- trammg means for SubJect 4 were lower than the level of the baselme mean (Frgure 10).

5, "One of the two pre- trammg means above the baselme level was on Day 1; most likely:a result

of adJustment to the treatment. A very slrght mcrease above baselme mean (+0.04 Mvolts) on

Day 23 accounted for the other hrgh pre-training mean. However the statrstrcal analysis and

visual analysrs of the data d1d not show any srgmf icant decrease in level of EMG The:

~statrstrcal analysis revealed a srgnrfrcant increase in 1evel betweer the end of the baseline phase

and the beginning of the pre- trarmng phase (Table 3) - - : !’,

The lack of any signifi 1cant change in EDA measurements was urther supported by

only erght of the fifteen pre- trarmng means being below the overall baselme level, The hrgh
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‘peak in the pre-training phase (l)ey 21) occurred oh the first day of Tape 3, perhaps a.ovclty‘
effect. Littl.c evldence in these data supported any treatment effect.

The TEMP data also showed no treatment effect. Only three of the fifteen
pre-training means were higher than the baseline mean showing the relaxation response (Table
2). Either the treatrnent did not affect the temperature response system or the subject did not
apply the technique without the taped instructions toward herself in a way that would affect -

L)

her peripheral temperature (Table 2). i '\ | l
(2) The comparison of EMG pre-training to post-training scores showed evidence of a
positive afbf ect of the treatment Table 6 shows that the overall means decreased and the |
varrabrhty of both the pre training and’ post training rneans]&were very low, Onl) two of the
means showed an increase in post-training muscle tensrdn (Table 13). One of these (Day 19)
. was a very small increase (0.02 Mvolts) The one-minute averages for Day 19 showed a rather
hngh average for minute 1 of the post - trammg measurements which then dropped to a rather
stable level (1.08 Mvolts) for the remaining four minutes. Excluding the first minute
) measurement the data suggested that the subject was able to reduce her muscle tension during
the post-training period. The other increase occurred durmg the last laboratory treatment
session (Day 27). wherein the pre- training mean was the.lowest of any pre- or post- tramrng
mean for this subject. The post-traim'ng value on Day 27 was not out of range with the
~ previous two post-training means during-Tape 4, The content of this tape, being unstressing
instructions while mentally performing the preparatory movements for one of the performance
skills may have 'resulted in Subject 4 unconsciously tensing he\r trapetius muscle slight_l): while
hsten)ng to the tape (J acobson 1938)
The EDA measurements showed some support for a positive effect of the treatment,
although statlstrcally there was 1o srgmf icance. The overall means dropped slightly from 6.58 \

mhos durmg pre- training to 5.28 mhos in post-training. Figure 11 illustrates that the frrst day

of Tapes 1, 2, and 3 showed a higher post- tramrng mean than the following days, revealing a

l
—

possrble novelty effect. These (Days 13, 17, and 21) alsojaccounted for three of the four
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Table 13 '
Difference between Pre-training and Post-training Physlological Means:
Subject 4

Pre- Post- Pre- Post- Pre- Post-

trg trg trg trg - trg trg
Day Mean Mean Diff Mean Mean  Diff Mean Mean  Diff

(%4
Tape 1 13 194 118 -0.76 6.03 9.55 +13.52 71.97 75.24 +3.27
14 181 1.24 -0.57 491 2.68 -2.23 7591 76.96 +1.05
15 131 0.8 -049 445 297 -1.48 72.79  76.35 +13.56
16 146 134 -0.12 5.03 3.57 -1.46 76.40 86.57 +10.17
Tape 2 17 1.74 1.07 -0.67 , 7.57 8.87 +1.30 75.78 71.64 +1.86
18 121 1.00 -0.21‘\ ‘ 300 1.86 -1.24 72.91 7470 +1.79
.19 1.13 ¥ 1.15.+0.02 3.08 2.55 -0.53 71.43 85.35 +13.92
20 1.60 1.60 0.00 948 3.51 -5.97 69:11 71.62 +2.51
Tape 3 21 170 1.00 -0.70 ~ 13.47 13.82 %0.35 ) 73.%3 73.78 +0.05 -
22 1.68 1.01. ®0.67 361 6.32 +2.71 71.06 76.85 +5.79
23 1.88 0.90 -0.98 997 9.36 -0.61 68.98 72.64 +3.66
24 1.7 O.é# -0.93 9.67 5.27 -4.40 72.69 78.10 +5.41
Tape 4 25 139 1.13 :0.26 461 2.75 -11.86 71.95 74.34 +2.9
26 146 134 -0.12 ’ 1043 3.88 -6.55 68.40 71.48 +3.10
27 0.78 130 +0.52 323 228 -0.95 67.48




. mcreased blood flow that is assocrated with the relaaauon response. Lookmg across

| | : 111
lncreased ‘means from pre-training to post-training. The high peak on Day 21 was unaccounted
f‘(\)r_ . , : o

The TEMP measurements %‘.Figure lé also show th‘at there was a treatment el’T ect for .

_ SubJect 4 All the post trammg ‘means mcreased over the pre training means with the overall

'

average of the’ post- trammg means greater than the pre- trammg mean by 4.10 degrees (Table

6) Although the vartabrhtv of the post trammg means mcreased the graphed data 1llustrates

¥
.. thrs to be caused bv several lngh peaks specrf 1callv on Days 16 and 19., This demonstrates an’

o

>

.physrologtcal varlables on Day 19 ‘the large increase in TEMP was accompamed by a low EMG
‘v level that remamed low through pos: tralnrng and a low EDA measurement that decreased
' . during post trammg " Subject 4 also reported a decrease in her SLIESS level on thrs da) Data -
f or Day 16 showed a similar pattern with a slrght decrease of’ EMG and a decrease in EDA
' along w1th the 1arge increase in TEMP Self - report data were not avallable from Sub]ect 4on -
: “.thrs dav These data suggest that perhaps the extreme responses show a more defi mmve pattern
- across varrables (Lacey and Lace) 1958)., The smaller fluctuatrons and changes may conceal
_this mterrelatxonshrp | |
- (3) The correlauons between the drf ference scores of the phvsnologrcal vanables d1d not
“reveal an) srgmf icant correlations (Table 8) Although the correlauons were low, the direction’
‘ of each one was’ opposrte to that expected to comcrde with the relaxauon Tesponse. Muscle

tension and electrodermal actmtv should decrease while perrpheral temperature srmultaneously

' m‘creases These low correlatrons do not provrde supportwe evidence of any of these expected

)responses ‘
Table 9 shows a rather substantial correlatlon ( -0. 86) between EMG pre- trammg
means and the corresponding drf ference seores. Thrs negatrve correlatron 1nd1cates that the
larger the EMG- pre trammg mean, the larger was the reductron in the post- tramrng mean.
This mdmg supports the the Law of Initial Values whrch predrcts that there wrll be greater

k2]
changes when the initial score, (pre trammg mean in- thlS case) 1is at the upper or lower
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a— .
.

"extreme of the btologtcal ltmtts f or that. physrologtcal varrable
(4) Due to mrssmg self -report data for SubJect 4, there were only six parrs of scores
= 'used 1n the analysrs comparmg self- report to physrologrcal data. Five of the six parrs
‘ comparrng EMG and self - reported stress level supported the expected posmve correlatron The
' one drscrepancy occurred on Day 19 when there. was a +0. 02 Mvolt change in EMG W1th a
self reported decrease m stress level Five of the six EDA/RUS parrs of scores also supported oL
- a posrtrve correlatron The one patr that was dtscrepant was on Da) 13, whrch may have been
‘due to the novelty f Qor of the treatment The relatronshrp of TEMP diff erence s¢ores to
self - reported stress levels for SubJect 4 unammously supported a negative correlation, in
xagreement wrth the expected phvsrologtcal response 10 mcreased relaxatron ' o e
Summarz | .

" The data for Sub]ect 4 showed that the treatment had a notlceable 1mmedrate effect on :
reducmg trapezrus muscl‘e tensron and mcreasrng the level of perrpheral temperature The
-postxtreatment measurements responded 1n the dtrectron assocrated with the relaxatron response' ‘

big ,

(i. €. decreased muscle tensron and 1ncreased temperature) The initial measurements within
each session showed the temperature data to be.ata relatrvely low level th’roughout the study:
“The pre- trarmng TEMP scores, however had no relatronshrp to the rntensrty of change m the -
post trammg measurements Thrs was not the case w1th the EMG data The hrgher _

-pre- trammg EMG measurements correlated w1th the greater decreases in the post tramrng
. EMG measurements There was a srgmf icant mcrease An EMG level f ound at the onset of the
' -treatment phase due to the downward trend in muscle tension durmg the baselme phase
Theref ore, these data dld not show that the subJect was able to eff ectrvely decrease her |
" trapezius muscle tension w1thout the use of the unstressrng tapes

SubJect 4 seemed 0 be qurte aware of her physiological changes Her self- reported

stress levels were hrghly correlated wrth the physrologrcal changes that occurred af ter treatment.

There was no consistent relatronshrp among the physreloglcal varrables that supported

the "relaxatron response There were several instances when a. pair of physrologtcal variables-

s
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reacted m a manner representatrve of the relaxatron response. The relaxatron Tesponse was
supported by the post trarnmg EMG and TEMP data on Days 26 and 27, the basehne EDA and
 TEMP data on Da) 6, the post tramrng EDA and TEMP data on Day 23 and the pre trammg
EMG and EDA data on Day 24 ‘The one 1nstance when all the three physrologrcal varrables
were mterrelated was the pre-training data on Day 23 These data showed hrgh“ pre- trarnmg
EMG and EDA values and a low TEMP value. There was no observational data f or Day 23 to
'determrne the reason for this occurrence. - ‘
| o . . = _ s B
Sub]ect 5
(1) Although there was no statrstrcal evidence of a treatment effect on EMG the data
showed a decrease in means from baselme to pre- trarnmg A closer examination of the data in
»Table 14 revealed that onl\ one mean (Dav 24) was greater than the overall basehne mean
level There was no explanatron f 1om the available data f or thrsdngh point in the. pre- trammg
‘ data The scores f or Days 1-4 mdrcated a perrod of adJustment to the treatment (Frgure 13)
after whrch there was a plateau of the EMG means, In Frgure 13 there does not- appear to be
much change in the level of the stabrlrzed baselme means (Davs 5- 12) and the pre- trammg
means. -
o The EDA data supported a negatrve ef f ect of the treatment on SubJect 5. The overall
_ rneans mcreased from basehne to pre trarmhg and all of the pre trarnrng means were greater
. than the overall baselme mean level, In vrewmg Frgure 14, it can be seen that the upward trend .
of baselrne means was contmued throughout the pre-training phase untrl Day 23 when the level
- dropped shghtly and plateaued The hrgh peak durrng baselme (Day ll) may have represented _
“the subJect S response of antrcrpatron {0 an exam m her next class
A significant rncrease was found in the level of TEMP between basehne and treatment

o

phases The graphed data in Frgure 15 show that there were almost an equal’ number of

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

14 The terms h:gh and low were used in reference to the other data .points within
_the particular phase.- (i.e. A high pre- training  EMG data point would signify one
of the highest peaks within the pre-training EMG data pomts for that subJect)
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 Table 14 ' .
leference between Pre-training and Post-trammg Physnologlcal Means .
Subject 5 :

MG ~FDA — IEMP
" Pre- Post- :' o Pre- Post- -~~~ Pre- Post
trg  trg wootrg o trg < - trg - trg

Day . Mean Mean Diff . . 'Mean Mean Diff ) Mean Mean.  Diff

© Tape 3 119 13874019 632 1405 +773 9355 9038 317
W 113 630 4517 780 1072 4292 SIS 91220 +0.03
5 130 147 +049  T.61 1072 +3.01 9525 92.87 238
16 . 140 135 012 702 768 +0.66  92.59 91,09 -1.507
CTape 2 1 lds. 115 030 831 11084277 9232 %016 216 |
| 18 096 123 %027 1.9 ,“8-94: +1.15 93.59" 93.84 +0.25
Cd9. 131 150 4019 883 1077 +194 9193 9246 +0.53
50 - 139 127 -002 . 1032 1324 +292 . 9379 9497 +118
ape 3 21 . 111 154 4043 1354 12230 131 9378 95.27 +1.49

2 136 161 4025 1272 1334062 9443779445 +0.02.

3 113 214 4101 -0 931 816 115 280 93.88 +108 -

U 205 128 071 TS 14T 4674 . 952,921 139

Tape

25 0 096 162 +066 845 1407 +562 . 9484 9472 012

26 099 143 4044 931 113 +202 . 9455 9553 +0.98
2 103 130 4027 816 9.44 4128 8939 9491 4552
28 R S N UH NPTy
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pre- trammg/post trarnmg mcreases and decreases. These data exhrbtted a negattve slope durmg
baseline, which changed to a positive slope during pre trammg The results suggest that there
.was possibly a relaxatron effect from the treatment on Subject 5. However, the effect occurred |
on the first day of treatment Most of the other subJects have needed timé after the onset of
treatment to become accustomed 0 the treatment Erther Sub]ect 5 did: r}ot need time to

ad Just or else some factor other than the treatment mf luenced these data

(2) The pre- trammg/post trammg EMG dif ferences for SubJect 5 showed only f our,
means that decreased (Table 3) Table 14 shows that three of these were on the last day of
. Tapes 1, 2 artd 3 (Davs 16, 20, and 24) Th1s may mdrcate the amount of trme necessary f or
Sub]ect 5 to become f amlhar with the taped instructions. Durmg the post- trammg sessron on
Day 14, the SubJeCt was uncomf ortable due to an itch but did not want to move for fear of
upsetting the measurements thure 14 shows this uncharacterrsttc data point which was
removed from the post-tratmng data f or analysns._

'The sarne trend as that of th'e EMG-measurements was eVident in the EDA data.. Table
6 shows the mcreased overall means and that the ma]orm of pre- trammg/post training means
lrncreased for Subject 5.7The data in thure 14 clearlv shows the post- trarmng means htgher
than the correspondmg pre- trammg means. -

The TEMP data showed no clear ef fect of the treatment (Frgure 15) The overall
post- trammg mean was lower than that of the pre training means (Table 6) SIX of the fifteen
pre- trammg/post trarnmg drfferences showed a decreased mean level mdrcatmg that the
- treatment was not effectmg a relaxauon reSponse in SubJect 5. Table 14 shows that four of
these decreaSes occurred wrthm the first f ive days of 1aboratory testing (Days 13, 15,‘16, and
: 17) SubJect 5 may have needed this ttme as an adjustment penod to the treatment. Decreased

post- trammg means were also evrdent on Days 24 and 25 Although the decrease was Vvery |
| shght on Day 25 (-0.12 degrees) there were srmrlar responses shown in an, mcreased EMG

‘mean and a large increase in EDA on ‘this day. A hrgh pre- trammg EMG mean on Day. 25 and

a large increase in electrodermal activity accompamed the decrease in TEMP durmg thlS ,
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sessidn. These data represent an increased stress response and \strengthen the contention that
the treatment was not an effectrve inducer of the relaxation response in Subject 5.

(3) A further exammatron of the interrelationship among the physiological vartables in -
k Table 8 shows ‘that there was v1rtually no relationship between any of the pairs of physiological
vanables for this sub]ect ‘

(4) The relatronshrp between the physiological data and the self -report data shown in
Table 10 also revealed no treatment effect for SubJect 5. Only four of the thrrteen parrs of.
EMG and RUS dlf ference scores supported a posmve correlation. These four cases (Days 15
20, 21, and 24) reflected no pattern to explain them There was inconsistency noted in the RUS
ratings for Subject 5'throughout the study and even within the sessions of each tape.

~ Non-supportive results were also found in the relatlonshrp of EDA t¢ RUS: Only three -
of the total fourteen patrs of scores showed the expected positive correlation. Two of these
were at the begrnmng of the treatment phase durmg Tape 1 (Days 15 and 16), mdrcatmg that
‘the subJect was not baslng her self - reported stress on her electrodermal response. There were
no trends in the data that would lead to an explanatlon of these results.

" Examining TEMP and RUS difference scor;es for Subject 5, the expected negative
correlation was evrdent in only seven of the fourteen. sessions’ (Table 10). In addmon during
two of the seSSlons in which stress level was reported as unchanged (Days 14 and 22) the .
phvsmlogrcal measurement also remamed constant showrng only a minimal change of +0.03
degrees and +Q‘ 02 degrees respect1ver The sessions showmg an unexpected relatronshrp
' between TEMP and RUS were on Days 13 and 18 when there was no reported change in stress
' level, yet there were Iarge decreases it TEMP The decrease in TEMP may have reflected the

K]

. uncertamty of the subject experrencmg the treatment for the very f irst time on Tape 1 and Tape
2. There was.a discrepancy between direction of the TEMP change and that of the

self reported stress level on the f 1rst day of each new tape (Days 13, 17, 21 and 25).

However these drff erences ‘were not drrectronally consrstent On Days 13 and 17 a decrease in

TEMP was accompamed by no reported change in stress level. On Day 21, an increase in stress
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fevel was reported 'while anv_i"ncgrease in TEMP was recorded. A decrease ln str_ess, level and a -
decrease in TEMP_was shown on Day 25 ‘ | |

Summary '

The data for SubJect 5 was mconsrstent w1thrn and across variables. The onlv
: stattstrcally srgmf rcant reSult that occurred for SubJect 5 was an increase in. TEMP level from
“ baselme to treatment The SubJeCI reported in the post- research questronnarre that "the
: {relaxatron} trammg drd not help me any durmg rnost of the tapes I felt rnore tense af terwards'
: than I did bef ore [ started " The physrologlcal data in several mstances confirms these
comments The EMG and EDA data showed that the maJorrty of, post trarnmg data pomts
» were greater -than the pre trammg data on the same day. Without any use f or the treatment or
v wrllmgness to try 0 applv it, the treatment sessions were probably consrdered b) Subject. 510
be a waSte of thrrty mmutes Describing herself as a' "hy per person she was observed as betng
" restless durrng‘some of the tr_eatment sessrons The trend of the EDA data revealed thrs |
increased acti'vit'y level during post training '

‘ Even though Table 2 ‘shows a decreased overall mean f or the EMG measurements

' ._durrng post- trammg the graphed data shows that the baselrne means plateaued at Day 5 and

remamed at that level None of the other data of ‘any of the phvsrologrcal varrables showed any

probable signs ~of a treatment effect.

Subject 6

The EMG data f or SubJect 6" was extremely varrable throughout the thirty days‘
(Frgure 16) Table 2 shows that there was an mcrease in'mean level from baseline to
pre tratnmg w1th a return to baselme level durmg the post treatment phase The statrstrcal ,

a analysrs revealed thrs level change to be msrgnrfrcant. A srgnrf icant decrease in slope of EMG

----...-------'--.;.

15" The reader is rem’lnded that Sub]ects 6 7 and. 8 .did not receive treatment. The
data, however, for” these subJects was separated into the-three :phases (baseline,
pre-training, and post- treatment) for comparison of these results to those of

- Subjects 1-5 who -did receive treatment. Only the first of the four analyses could be
done because the modtfred‘experrmental subjects did not recerve treatment.
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data was found for Subject 6. This merely indicated the tension level to plateau at a “higher
level than it began in baseline. The variability throughout the data, as well as the high pomns
on Days 10, 19, and 28, may have influenced the analysis by reducing the consrstency of any
trend in the data. These three high points were all days when Subject 6 had just taken an
enam. In addition to seeing no decrease in mean level across time, the rnajority of the
pre-training means (11) were above the level of the baseline mean (Table 2).

There was extreme variability in the EDA data throughout the study ( Frgure 17)

Twelve out of the sixteen pre- trammg means were greater than the ‘overall baseline mean (18. 57

mhos) or median (17 20 mhos). Observational data was not available to justify the three peaks
of the EDA measurements on Days 10 18, and 20. The three EMG peaks were not
consistently matched by the RDA data. Only on Day 10 were there hrgh EMG and EDA
measurements. The high EMG means on Days 19 and 28 were accompanied by low EDA
scores, showing little interre'iatio\nship between these t;/o physiological variables.

No treatment effect was f ound for the highly variable TEMP measurements for Subject

6. Ten of the sixteen pre-training T EMPS means were below the baseline mean level.

N
N
~

Summary - .
‘ - i

A-significant change in slope, reflecting a plateau at'a high level of EMG, was the only
statistical evidence found for Subject 6. There were no data from any of the physiological
varrables for this subJect that ref Jected the relaxation response during the ] pre- trarmng phase.
The hrgh variability on all the physrologrcal varrables as seen in the data of Subject 6, was not

"\——-~\

seen across all of the experimental subjects (Subjects 1-5). The only cases of high varrabrh{(
were the TEMP data of Subject_s 2 and 4, which exhibited moderate variability relative to all

eight subjects. Subjects 2 and 4 did, however, show a treatment effect with data from another
: /

li

physiological vari_ahle, which was not the case with Subject 6.
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Subject7 . . o W

In support'of the stress response, a significant level increase in EMG was found for
Subject 7. Examining the variable data (Figure 19), the baseline data (Days 2-6) may be
representative of one of the stable periods in between the high peaks. With the exception of
D‘a'y 17, the EMG high ‘poines (Days 1, 7, 13, 17, and 23) did not coincide with the EDA data
or TEMP data for this subject, nor was there observational data to justify these outstanding
responses. The observatlonal data did reveal that on Day 17 the subJect had several school
assignments due, Wthh were not yet completed at the time of the testing session. The mcreased
EMG and dec‘reased TEMP response on this day were possibly inf luenced by the stressfulness |
of this situation. I—hgh points of the EMG data during pre-training measurements were seen
only by Subjects ,6 an‘d 7, suggesting that the treatment may have had the effect of decreasing
the instances of large increases of muscle tension. |

There was an equal number of pre training EDA means below and above the baseline

L, -

mean level. The data in Figure 20 shows that even though the level may have decreased“ the
- means for Days 18-22 were above all the previous pre- traml\ng means, showmg a consxstem
increased level of electrodermal actwn) toward the end of the pre- traxmng*phase Personal
notes indicated this period of ume a very busy one at school for this subject. She had
mid -term exams and assignmems due, which were perhaps causing a stress response of
o increased electrodermal activit\' to occur. Ahhough the post-treatment means seemed to level »
' of f; the plateaued level was above that of the baseline phase The only resemhlance of such a
trend in the experimental subjects was in the data for SubJects 1 and 4, who showed an increase
_of EDA toward the end of the pre-training phase These data, however, did not show the
increase over a five day period as did Subjecy7 x
The cyclic and extremely variable TEMP data for Subject 7 did reveal a significant
increase in level. The TEMP means for Subject 7 calculated in Table 2 are not.representative
due to the extreme variabilfty of the data. A heax)y schedule at school, highlighted by exams )

16 The mean level of the pre-training phase increased when the aberrant data pomts
were not omitted from the analysis in Table 2. .
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seemed to- comcrde wrth the low points of the TEMP data, exhrbltmg the stress response

Ry

Exams were 10 m 'tdken later in the. day on Days 13, 14, and 17. Final exams were scheduled

on Days 24- 28 The data pattern of TEMP for these days, seems to mdrcated that the .
srtuatronal stress gradually burlt up in this mdtvrdual dunng the final exam penod resultmg in -
'a gradual decrease in perrpheral temperature over this period of time.

| _ng_ma]_‘z o i

The EMG and TEMP data f or Subject 7 showed the opposrte of the relaxatron e

R ‘V 7’ N ) ’.‘ . ) 126‘

response. Increased muscle tension level and decreased temperature were accompamed on both '

accounts by mcreased varrabrllty of the measurements wrthm the pre trammg phase The EDA

v

_ data d1d show a decrease in mean and varrabrhty durmg the pre trarmng phase Thrs may have:

been due to the placebo effect of bemg a part of a research study Merely havmg physxologrca] v

' 'measurements momtored may have been consxdered treatment" to SubJect 7 .She reported

" that "the 1aboratory sessxons were great relaxatron {that} it was a nice break durmg the school

day because it made you sit down and relax The data f or thrs subJect durmg Days 18-22 -
showed that when the stress of school pressures compounded she did not. have the ablht\ o

control it,

Sub]ect 8

, | A significant level and slope change that represents the. relaxatron response” was
~found in the EMG data of Subject 8. Thrs refutes the hypothesxzed expectatxons of the >
: 'treatment on the experrmental subJects smce Sub]ect 8 was a modified- expenmental subJect
who-did not receive ‘the treatment |

.‘ The EDA means however, mcreased across phases and all of the pre trammg means

- were above the mean baselme level (7.79-mhos) (Table 2). Although there was no statrstrcal
signifi icance found in these data the slope drd show a constant trend upwards This suggests

similar characteristics to that of Subject 1 who did rec,elve the treatment.
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The maJorrt\ of Sub]ect 8's TEMP data was ata rather low level Statlstrcally
. srgmf 1cant level change was noted Frgure 24 shows a substantial 1ncrease in varrabrhtv in |
:_' TEMP data “during the pre- tramrng phase wrth both increases and decreases m TEMP beyond
A the range -of the basehne measurements Thrs 1nconsrstencv was unaccounted for )
| ' There was no. observatronal data to explam the peaks 1n the physrologrcal data of this
v s‘u‘b'ject. It appears, however, th,atSub_Ject 8 co_nscrously'or unconscrously was able to control
her trapezius muscletension. Theother' physiolbgical results suggeSt that this control did not ~
carry over 10 her El_)ﬁt and TEMP IESpOnNSes. - .

Summary: \

SubJect 8 showed decreased muscle tensron across phases both in mean level and in
degree of decrease (slope) Thrs mdrcatron of the relaxatron response was very srmrlar 10 that
“ of SubJect 3 The fact that SUb_)CC[ 8 drd not recerve treatment may have been due to some
. extent 1o the R%lacebo ef fectof merel) havmg her. physrologrcal responses recorded SubJect 8
..seems to already have had some skrlls in controlhng her level of tensron even though she has
wneVer had any f ormal trarnrng,to develop this skill. She was. able to come into the laboratory/‘

"most of the trme {and}" just sit 'relax and.go into oblivion ", The cornbination of placebob

" and her own slcrlls may. have accounted for the relaxatron response noted in the data Her EDA
: and TEMP data responded in the opposrte drrectron w1th mcreased EDA and decreased TEMP

R ’marked by a moderate level of varrabrhty 5% :

D. Integratedv Summary 'of ‘Physiological l)ata Analysis,
| Tof urther explore the expected f mdmgs of the treatment effect on the experrmental
‘,subJects the data for SubJects 6,7, and g, who did not. receive treatment were compared to
vthat of SubJects 1- 5 ' | N
Sub]ects 6 and 7 showed srmrlar EMG physrologlcal patterns opposrte to those of
.SUbJCCtS 1- 5 and 8 and to that of the relaxatron response Although Subject 6 had the

“highest b_aselme EMG mean of an_y-of the erght subjects, it was a mean level of 1.99 Mvolts,
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whrch is strll consrdered a rather low level of muscle tension according to clmrcal studies.
Subjects 6 and 7 had the hrghest varrabrlrtres across all three phases and the hrghest means of
the pre- trarmng and post -treatment phases The data for these two subjects were the only data
that showed the ma;orrty of pre training EMG means (11 out of the‘tota] 16) above the level
of the baselme mean. Statrstrcally however, SubJects 2,3, and 8 were. the only ones to show a
'treatment effect, evrdenced by a decrease in level between basehne and treatment phases

These descnptrve statrstrcs of the EMG data: lack support for the treatment effects.
SubJects 6and 7, who recerved no unstressmg treatment and exhrbrted extremelv varrable
reSponses drf ferent f rom those of the subjects who did recerve treatment This suggests
support: for the notion that the modrf ied. progressrve relaxation treatment used in thrs study’
'may have reduced varrabrlrty in trapezrus muscle. tensron Although "control Subject 8
"responded in a way srmrlar to the treatment group, the combination of a placebo effect and her
own level of stress'control not apparent in-the other subjects, may have contributed to the
"treatment effect” evrdent in her data o

| The EDA varrable d1d not show such a drscrepancy between the experrmental and

modified- experlmental subJects These data did not show any tendencres toward decreased
means across-time f or-any subjects. Subjects 1- 4 and 7 tended 1o stay close to the. level of their
baselme mean during the pre- trammg and post treatment phases SubJects 5,6, and 8
‘ bhowever showed substantral increases in their mean pre- trammg levels Although SubJect 7
did not show much change between baselme and pre- tramrng means the trend of her '

e R
pre-training and post-treatment data showed a raprd increase on Day 18 that remamed ata
hlgher level. o - . | ’.

| ‘Subject. 6 did show an extreme amount of varrabrlrty and a very hrgh mean level in her b

EDA measurements She had very ‘little time durrng her busy school schedule f’or the

~ laboratory sessrons - There never was more than a half hour block of -time f ree durmg the day.

o Thus when she came to the laboratory sessrons she used {them} to think about what I had 10 -

do that day". These f actors may have been mfluentral in the cyclrc data wrth high peaks and
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| the high vartabrltty of her EDA measurements
\ ,

The TEMP data also did not provrde clear evrdence vis a vis a treatrnent effect.
Subjects 1, 3, and 5 had fairly consistent measurements throughout the study There was high
vartabrlttv seen in Subjects 2 and 7. When compartng the data from Subject 2, who recetved
'tre_atment,_ and Subject 7, who received no treatment, there is no evrdence_that the unstressing
treatment proVide‘d the subj'ect increased contr(;l over her Ievel,of \peripheral temperature.

‘Of the three physiological varrables the rnodrfred progressrve relaxation seemed to be
most mﬂuentral in eff ectmg a reduction in trapezrus muscle tensmn “Subjects 1 and 5 showed
that it is not necessary 1o observe reductron in muscle tensron drrectly af ter the treatment
(post-training- data). Rather than listen to the taped mstructrons, t_hese subjects may have

,
preferred to incorporate the unstressmg techmque into their own method whrch was more
benef icial o them. The treatment was not the only f actor in the reductron of rnuscle tension,
as these sub]ects showed a decrease in their muscle tension prror to treatment in the
pre- trarnmg phase. » oo 'k ’ g :
The other. experimental subJects (SubJects 2,3,and 4) shOWed obvrous decreases in
trapezrus muscle tension 1mmed1atelv after the relaxatrdn trammg For Subject 3, both an
vimmediate and a long-term reduction in trapezius muscle tension was observed. Her data also
' showed that psychological awareness of her stress level and her level of muscle tension had a
' ~somewhat strong. relationship.” On the other hand, SubJect 1 seemed to psychologtcally and
physrologrcally be responsrve to her electrodermal actrvrty as a sign.of 1ncreasetl or decreased
stress SubJect 4 showed strong, support of a change in pertpheral temperature due—toihe .
unstressmg treatment She also was psychologrcally attuned to thrs varrable in her self -reported .
stress level |
These f 1ndrngs emphasrze the 1mportance of” mdrvrdual response styles as. advocated by
Lacey et al (1958) ‘The mrttal levels of responses were drff erent for each subJect and showed

B changes in varymg mtensrtres and drrecttons The hrghly mdrvrdualrstrc data patterns of

S_ubjet:ts 6 and 7 raise several questions about what responses would have re_sulted had they’ :



132 ¢

.been'subjected to the treatment. With such variability in the data .o.f §ubject 6 across all thre_e, .
physxologxcal variables, would the treatment have allowed her to be m control of ‘these o
responses" For Subject 7 would the unstressing treatmem have affected the cychcal splkes of )
the EMG data the consistent increased level of the EDA data at the end of the pre- treatmem
phase, and the extremely low mean values of the TEMP da;a? . |

|
/

{



RESULTS OF PERFORMANCE DATA ANALYSIS
The second purpOse of this studv was to determme the extent to whrch the unstressmg trammg
affected the subject $ cogmtlve apprarsal of-the gv mnastrc skrlls as well as her performance on
these slullQ
In thrs study, there was an mdrrect lmk between the: unstressrng treatment and the

subJect s performance of gvmnastrc skrlls The treatment was admmrstered in the laboratory,
twice-a week for each subject. The perf ormance testmg was also done twice a week In some
cases, the subjects may have had a laboratory sessron in the mornmg and a performance sessron

in the afternoon on the same day Thmost cases, the laboratory and perf ormance sessrons were

completed on diff erent‘days‘vof the week. -

A. Introduction
o There was a strong effort made to keep the modrf ied- experrmental subJects from
,knowing that the other subJects were receiving an unstressmg treatment whrle in the laboratory :
Post research personal interviews revealed that the modified- experrmental subjects were in
f dct, naive 10 any treatment procedures that were used with the experrmental subjects.
The training or 'cue words.',_used in the treatment were never mentioned during the
“performance sessions. Tape 4 was the only tape that did specif ically refer to one of the
' performance skrlls (Skill C). Thus the on‘l\y other connectron existing between unstressmg \
trarnmg and perf ormance sessions was each subject’s attempt to applv the techmque in the
performance sessions. In light of this, the drscussron of the performance data analysis permits
only speculation regarding any relationships that are ound. Possible treatment effects are |
disctrssed, but no conclusions have been drawn due to the potential interaction of extraneous
factors.
To determine the subject's perceived level of stress f or each of the gymnastic skills, )
data from Part C of SARP was used." The possible ranges of the stressratingsl’ were as

17 Skills C and H each had six skill . progressions. Therefore, the possible range of
the 'stress Tatings for these two skills was 6 - 60.

133
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follows: .=

* Total Score on SARP 452520
Stress Ratings of cach Skill......... ST e 5750
Stress Ratings of each Progression within a Skill ....... 2. 0-9

The definition of stress used in SARP, "emotional feelings of nervbﬁsnéés c.zr"l T
tensesness ", may have beén perceived as a ;onsequence of f rus\tfétiop and/or fear. The data
for each subject 'wés used to discuss these different interpretAa,tions of stress.

Thg perf 6rmance_skills were matched across the two gymnastic eveﬁts 1o ‘deter‘mine
whéther there was any transfer from a skill on one event to the sa“rne 6r very similar skiﬁll oﬁ the
other event. The other reason for matching the skills was to observe a betier cross-section of
skills from the Subjects. if skills only on one event had been used, data may ha\;e been biased vk v‘
toward subJ;ects who were of a higher slgill level on that event. Throughout the performance |
énal&sis,stﬁeirésults were groupéd in tﬁeir matched pairs (Skills Aand F, B ai;d G.C and H, D -
éndI,EandJ). | | |

: Tl{e performance data were separated fnto four parts: baseline, treatment,, treatrﬁem;,
and post-treatment. The baseline and posi-treatmem phases coincided with the similar phases
of the physiological testing. For the perf armance ahalysis, the treatment phase Qas separated
into two parts. Treatment, included data from the first six days of ‘perf» ormance testing.. The
remaining ten days of the treatrﬂent phase were referred to ;s treatmeni,. The research¢r chose
this delineatiz)n for severai reasons. It was assumed there would be a period qf tir;xe between
the first physiological treatment session and the subject's opportunity and ability to apply the
training within the perfofmance testiﬁg setting. As the second, third and f ourth tapes were ’
merely extenéions of the basic fechnique leamed ig the first tape, it was hOped'thatr this
partitioning of the trea£mer:t phase would better exemplify the link between the treatment and -
its effect on perf’ ormancé.' The seventh testing day was chosen as the beginning of treéziment,,

because the subject would have already éompleted the first tape of the unstressing treatment
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and be hélf way through the secdnq tapé.
| Within these pararﬂneters,. the analysis of“thé petformance data was done specifically to ‘
. »

examine ariyz significant changes occurring befWeen the first six days (treatment,) and the

) rgméining teﬁj‘agys‘.of the treatment phase (tre#tmentz). The slope and fange of scores as well

" as the level of éhange belweép;pha‘ses were calculated to determine if ;He rate of per.formance
change'increaseci or déciéaéed. if the variability of ‘perf ormance dif £ ¢red, aﬁd whether or not -
there was a difference in 1'evel of perfprmancé. The robust siopei was calculated from three

median scores*®, The range and level f of each skill were also calculated using the median scores.

B. Performance Ana‘l&éis for individuai Subjects

Theférganizational f orr;lat of Chapter V is composed of the following areas of analysis.
The d,_;ua for ’éachhsubject will be individually discusséd accord;]g- to her stress perception of the
skills (SARP)\, as well as her Per‘f ormance trends over time on eéch skill. The analyses will be
‘drawn together into an integration of the findings f dr all subjects. The final sectipn draws
upon data from the Post-Research'QuésLionnaire to further integraté the data.

There were thrée étages bf aneﬁysis used 1o evaluate the performance data. First, the
ten skills for each subject were individu'all'y analyzed by examiniﬁg the trend in data throughout
all the stages in the study, but particularly betv;/egn the baseline and thé two treatment phases
(‘treatm'em1 and treatment,). |

| The second stage consisied of a comparison‘of the data analysis betweeft the high'-stfess
skill and the low-stress skill'® for each subject. The unstressing treatment was hypothesized to
have a greater effect on high-stress skills than on low-stress skills. The results of f)erformance

of the high-stress skills may show performance variations in addition to the effects of stress on

performance. Whereas, the low-stress skills may be more representative of merely the

" skill. The medians for all days within each treatment phase were used to calculate
the robust slope. , '

19The high-stress and low-stress skills were designated according to each. subject's
response on Part C of SARP. The skills were therefore different for each
individual. ‘ . E
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performance Qariation factor evident during practice of all skills. If this assumption holds
true,v performance on the low-stress skills will not show the interference of the stress f actotrw
the same extent as with the high-stress s}cills. Thus, by compnring data trends in high-stress
and low'-_stress skills, variations may be partially understood in terms of the effects of stress on
pe;f ormance, and improvement d_if ferences atfributed to unstressing skills vis a vis practice
effects.
The third stage of analysis compared the performance analyses of the experimental
subjects to fhose of the modified-experimental subjects 10 determine if there was evidence of
| the effect of the unstressing treatment on performance.
The format of this part of Chabter 1V is the same as /Eha[ of the physiOIOgical data
~analysis. The data for each subject will be inldividuéllhy discussed according to her stress
percepuon of the skills (SARP), as well as her performance trends over time on each skill. The
analyses will be drawn together into an integration of the findings for all subJects The final

part of the chapter will include the synthesis of the physiological and performance data for all

subjects.

SubJect 1
‘ The SARP score for Subject 1 showed a decrease from 164 to 146 (Fi 1gure 25) The
individual stress ratings for each skill showed an mcrease on five of the ten skills, four of whxeh
| were uneven bar skills (A B, C, and E) (Table 15, #2). Skill I showed a substantial decrease,
whlch accounted for most of the difference in stress ratings between the pre- and post test.
Subject 1 remamed on the first progressmn of Skills E and J throughout the study It appears
that the mcrease in stress Tatings on these skills was more of af eelmg of f rustrauon than fear.
To determme whether the mere exposure to the progression reduced the percelved

" stress, the total stress ratings of only the skill progressions performed during this study were

calculated (Table 15, #3). Only one skill (B) showed 2 slight increase’on the low end of the
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Table 1S
Stress Ratings of Skill Progressions
Subject 1
‘ Skill '
0 A F B G C H D I E J Total
1. Highest
Skill - .
Progression : .
Performed 2 2 22 303 2 3 1 1
2. Total -~ Pre 23 12 - 8 19 18 22 14 20 12 16 164
Stress Ratings Post 27 T 10 14 -~ 19 16- 12 9 13 19 . 146
Change +4 -3 +2 -5 +1 -6 -2 -11 +1 +3
3. Total Stress Pre 7 2 0 0 8 .0 1 37
Ratings of Post 6 0 1 o 0 .0 O 11
Progressions ‘
Performed Change -1 -2 +1 0 -8 0 -1
‘ L3
N , - ; A
4. Pre-Test 7 4 4 3 6 5 4 50

Stress ' Rankings

k R ‘ )
* The maximum numg‘&”"of progressions .per skill was 5, except for Skills C and H
which each had 6. : , o
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' stre"SS scale.’ All other stress ratings decreased or remained at "0" stress level, indicating that -
- 13
af ter executrng the skill a number of times, SubJect 1 percetved 1t 1o be less stressful ‘These

. “

data drd not provtde evrdence of any diffe erence in the intensities of changes in stress level
between the hrgh stress and low -stress skrlls HoWev’er all the skills with hrgh stress pre test

ratrngs (Table 15, #4) drd show decreases when usmg only the progressrons SubJect 1 had

‘ perf ormed durrng the study (Table 15, #3).

- Perf ormance Skrlls A

°

Of the six skrlls that indicated positive slope changes those of Skills H J, and C were
the largest (Table 16). Skrll H showed an merease in variability durmg treatment,. The peaks
of the treatment data pornts were hrgher than those during. treatmentJ (Frgure 26). One data
pomt dropped toa low pornt at the begrnmng of treatment2 after which a steady performance ‘
rmprovement contrrbuted to an mcreased sldpe and achievement of the crrterron level for |
change to the next skrll progressron The level change was slrght (5 3to 5. 9) mdrcatmg a less
prominent perf ormance rncrease
- The slope of Skrll J changed f rom a negatrve 1oa posrtrve value between the treatment
phases. The rncreased range by one seore on the upper end of the scale and the prominent level
change between treatment phases ( +1. 1) suggests an 1mprovement in perf ormance. However
the graphed -data on Figure 27 show that this change did not occur untrl Day 1* This may
have been due 10 a delaved effect of the treatment on perforrnance or merely a practice effect.
- High-stress Skrll A showed a very shght performance 1mprovement between treatment1
" :»_and treatment,. The slope 1ncreased from - 04 to .00, the level mcreased from 6.9 w07 1, and
the range decreased from 3 to 2. This skill was close to the crlterron level %nd therefore had
lrttle room to show rmproved perf ormance scores‘
Skrll G, also ratedas a hrgh stress skill by Subject-1, showed a 'substantral increase \1n -
slope influenced by the low scores at the begrnmng of treatment,.é The level change between

< phases, drd show an increase frqm 3 3to 3 9 These changes did not occur until Day 17, five

testing days af ter the beginning of treatment,. Thus, unless the time needed from application
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. Table 16 » i
Slopes,, Ranges, and Levels nf Performance Data
o S Sub]ect 1 . ‘ :
“ ) ~Skills
e o
A F B G .. C H. E J
- Baseline 231 30 5 08 i _Q o -.04 fOO
‘Treatment,' -.04-04 .06 .08 04 .00-.08 ; i
Treament; .00 .03. .00 .18 2000.,00-10 03 .13 - ‘SLOPES
Post- " .00 .06 .00 .56 .0‘0’_ 13 .13
treatment . SR | : : S
A F . B G H E J
. Baseline 75 501 5 s 5 2
""Tr,eatmentll 31 3 ' 6 3 "2U, 5. 4 4 o '
Treatment, . - 2 3 5T 5 3 3 .3 5 . RANGES
Pos- ' 4 3 2 8 3 55 s
treatment- ’ 4 S :
A F "B G 'H 1 E I
. Baseline ____ 2 6.5 6.9 4. 32 19 '
Treatment, .. 69 56 4833 5253 - 6464 3926 o
Treatment,~ 7.1 5.8,+ 60 39 6.0 59 ' 6269. 4737 LEVELS
A 21 ot 59
Post- 26 58 68 ’4 g 73 44 63 42 41 ¢

“Underlmed gmes refer to the end. of one sklil progressxon and the beglnmng of a

,,';new one.. duf"mg the next phase .of the “study.
“~Missipig data ha# been de51gnated by" dashes (~-‘-),

9

RN
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s 8
of the treatment 10 ':klll perf ormance was. extended for this gkill, there is little ev1dence that the

. h

K

3 y "Another of the hlgh streSs sktlls (C) for Subject 1 revealed an mcrease in slope

treatment directly af fected her perf ormance on this skill.

(+0 21) no change in varlabrhty and an increase in level of +0. 80. The slope changed from
negatrve in treatment, 1o positive in treatmentz, due to a drop in scores at the end of |
treatment,, as well as a rise at the end of treatment,. Although the varrablltty wrthm
L treatment2 was the same as that of treatmentl, the data in Figure 26 mdrcate that the scores did
not increaSe above the highést level achleved in treatment,, but there were fewer of the lower
N scores durmg the last half of the treatment2 phase Thus there was a posmve change in the
(‘ subJect s perf ormance on Skill C at this pomt of the treatment2 phase '
ThlS change seen in Sktll C “was not evrdent in the low stress skill (D) The slope
| f rom treatrnent1 10 treatment2 decreased levelmg off at a lower level (6.4 t0 6. 2) In addmon
durmg post treatment, the mcreased perf ormance contmued f or the high-stress skill (C) whlle
the perf ormance on.the low-stress Sklll (D) seemed 1o remam the same throughout the@welve |
week pen;ad of: treatment and post- treatment Due to the naturg of the skrll Skill C could be
. classrf 1ed as a hlgher Tisk skrll than Skill G or A, partrcularlv the progressrve stages at whrch E
SubJect 1 was perf orming. In v1ew of thrs a compartson oérthe.data of the hrgh stress ( ) and

‘ low- stress (D) skills for Subject } showed a difference in dgrectron of all three analysxs

. cornponents slope range and level. Perf ormance changes mav have been due to the @?ec of -

'»practrce However if this were true, the performance on Skrll D should have 1ncreased not
decreased Examrmng these sktlls in the post- treatment phase Skill C showed a contmued
1ncrease in slope. and a substantral increase in level. The mcreased vanablhty was marnly due to -

: _htgher perf ormance scores Wthh were above those in either of the treatment phases The

" low -stress skrll (D) showed no change in slope ( .00) and only-a slight increase in level )

(+0.20). The range-g_increased by one scor‘e, which was below those of treatment, or

- tréatment,,
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Sktlls B, D, andI showed negative changes in slope (-0.06, -0.08, and -0, 14

‘ respecnvely) Although the slope change for Skill B was neganve ‘a substanttal level mcrease

of +1.2indicated that the flat slope of treatment2 had plateaued ata higher performance level
The mcreased varlablhty also mdrcated an rmproved perf ormance Skrll D showed a 0.00 slope '
in treatment,, and a slight decreased level, 1mplymg no perf ormance rmprovement |

-

Subject 1 showed possrble evidence f or posrtrve treatment intervention on Skills B, H F

-and Eo Performance appeared to rmprove on Skills G and J but not 1mmedrately at the onset
of the treatment, phase (Flgures 26, 27) Thus, this improvement may have been an af f ect of
practice. A diff erence between the performanceypattern on the hrgh -stress skill (C) and the
‘low stress skill (D) was apparent Although it did not occur at the onset of treatment,, there«~
was a steady 1mprovement in the perforrnance of SkillC across treatment, shown by more htgh
scores fewer low scores and mcreased level. Skrll D, however showed a slight decrease in level
w1th httle chahge in the performance pattern “These [ mdmgs are not strong enough to provrde
- conclusive evrdence in support of the hypothesrs but they do show that a possrble mterventton o

@

‘ - effect may have mfluenced her perf ormance.

ilSubJect 2

Frgure 25 shows t’hat the total stress rating f or Subject 2 decreased from the lowest
pre-test score of 111 to a post- test score of 78. There was quite a substanttal diff erence in the.
ratrngs with the uneven bar skrlls (A, B, C D, and E) berng rated as qulte a bit more stressf ul
than the balance beam skrlls These f mdmgs correlated posmvely wrth her least and’ most -
favorite gymnastic events An mcrease at post-test time was. shown on Skills F and H both of
'which were among the low -stress balance beam skills for Subject 2 (Table 17, #2). The data

for these skills, which are both balance beam skills and of low -stress to Subject 2, may show

v

- the subJect sf rustranon of not bemg able to perf orm as well as she- wanted to on skills, of ’

which she had little fear and which were on her favorite gymnastlc event, balance beam

~ Except for Skill A, the high-stress skills (B, C, and D) showed the greatest decreases in
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Table 17
Stress Ratings of Skill Progresswns
o Subject 2

I — Skill - o
- A F. B G C H D I E-,J_'Totall

78

1. Highest 2 2 s 2 3 3 3 4 . T
 Skill - L ST
Progression -
Performeéd
2. Tew .  Pe 22 16 3 0 & 17 0 104 1
" Stress Ratings. Post < 20 8 0 0O 2026 1 0 3 0
 Chamge -1 46 -16 -3 <0418 16 0 -7 -4
3. Total Stress Pre 1 0 16 0 9 2 4 0 00 3
Ratings of  Post 5 0 0 O 1 5§ 1 0 0 0 1
'Progressions ' : o . . ) '
Peformed  Change +4 ©0 -6 0 g+3 -3 0 0 0
4. Pre-Test 8 1 g 1 9 2 1.0 6 1 4

. Stress - Rankings

. The maximum number of progressmns per skﬂl was 5 except for Skills C z;nd H
.Wthh eatip had 6. :
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percetved stress level An understandmg of the concept of “swrng Wthh cannot be taught but
y must be kmesthettcally felt, is requrred for Skrll A Subject 2 expressed her frustration at not

'bemg able to "feel” this: movement pattern, resultmg in poor perf ormance on thls skill. T his
mav have accounted f or the mamtenance of a relatively high stress rating for Sklll A. |

In addition to showmg an overall reductton m stress level, the data for only the Sklll
' progressrons she had perf ormed durmg thlS study (Table 17, #3) also showed a reduced
h‘perceptron of stress f rom 32 to 12. These data showed an 1ncreased stress ratmg on Skills A
'vand H. This remf orces the £ mdrngs f or these skills in the total scores analysrs usmg the total
skill ratmgs (Table 17 #3) It seems fr fom the low overall stress levels for Subject 2 it is the
.finalrskill that is ‘percetved as stressful. The\skrll progressrons leading up to the final skill seem
| to‘evoke stress in the f orm o_f frustration, from not being able to perform as well as she |
béxpected'from. herself. - o ‘

. Perf ormance Skills

There were increases of performance slopes on five skills (F, B, C, D and l) f or

u ' Subject 2 (Table 18). Of these skills, increases of +0.11 and +0.14 for Skills F and C showed

.:changes from slightly negatlve slopes during treatment1 (-0.04) to posmve slopes of +0.07 and |

‘ +0.10, respectrVelv during. treatment2 A drop in performance at the begrnmng of . treatment2
for Skill F accounted for its mcreased slope. F1gure 2§ sh0ws thatsperformance scores in
treatment2 never reached the level attained at the endol the baselme phase. " There was only a '
very slrght Jevel increase which confirmed the lack of a substantial perf ormance 1mprovement

Data on the htgh-stress skill (C) revealed a change in slope between the treatment

phases from slightly negative to_positive, acc‘ompanied by an increase in variability shown by
more. high peaks of performance during treatment,than treatment,. Although there were still‘

, several low scores durmg treatment,, an increase in level of +0 8 was also evident. The

~ reduced amount of data on this skill limited the conclusrons 1o be drawn by the researcher.
Even though the slope and level increased, the graphed data in Figure 28 shows this was not a

notrceable change occurrmg at the onset of treatment,. Although the treatment may have
\ \_:Q ",
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G Table 18
Slopes, Ranges, and Levels of Performance Data
Subject 2
: A F B G C H D I E J
Baseline 17 40 17 50 .63 13 00 00 .25 .13
17 : 17
Treatment, .00 -.04 06 13 -.04 .13 - 00 .04 .08 .17
Treatment, .00 07 .13 .08 .10 19 .05 05  .00-.07 SLOPES
: 00 T -
Post- 19409 <06 00 < -- 06 00 00 .13
treatment ) ' 19 :
A F B G C H D 1 E J
Baseline 6 6 309 6 6 .2 S 53
1 2
Treatment, 4 3 203 s 4 b 3 5 3 ,
Treatment, =~ 6 4 2 4 7. 8 2 2 5 5 RANGES
4 o .
Post- 2 4 1 3 - 2.5 6 3
treatment ‘ 3 s
A F B G C H D 1 E J
Baseline 67 45 63 61 6.6 63 6.7 67 . 47 4.4
45 27 17 .
Treatment, 18 53 |60 48 3371 6275 5247 »
Treatment, 2.4 5.5 12 55 4160 6772 6359 LEVELS
Post- 28 53 65 67 --- -- 13 65 66 6.5 : -
treatment ' : :

-
oo
-

< =
w
i

. "Underlihed scores refer to the end of one skill - progression !and« the beginning of a
new one during the next phase of the study. :
Missing data has been designated by dashes (-:-).
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affected performance on this skill, it is not conclusive from the amount of data available.

The low-stress skill (1) did ‘not show evidence of improved ‘pcrformance al the onset of
treatment,. In fact, there was a slight drop toward the low scores at the beginning of
treatment,. Accordir‘xgly. an increase in slope was evident for this phase as the performance
again improved to rts original level. The performance level of this skill was near the criterion
scores for moving to the subsequent skill progressibn, leaving little room to improye on this
progression. However, this does not explain the inconsistent high' scores. The actual
perf ormance decreased slightly, indicated by the decreased range and 1evel (Table18). Had a

' positive eff ect from pmactice, treatment, or a combination thereof, affected the consrstency and
improvement of performance on this skrll, this subject should have changed skill progressions
prior to Day 23 There was evidence in the data at the end of the baseline and treatment;
phases, that this improved performance was physically pos;iblc.‘

When comparing them in treatment, .to treatment,, Skills G, E. and*J showed decreased
slopes). Skill G continued to show an increase in performance although at a lesser rate than
during treatment,. The increased range for Skillf} wa's/ caused by a rise in performance owvard
thg end of treatment,. Although this_a;pears to show a éhange in performance during
tréétment,, this change does not occur until half wary through this phase, indicating that
perhaps a factor other than the unstréssing treatment affected the performance. On the other
hand, this change could be attributed to a longer time necessary for this subject to become
familiar enough with the uhsiressiné tectrnique to be able to arpply it to her performance on this
particular gymnastic skill. (

Skills E and J (matched skills) showed perf ormancevchangés inconsistent with each

-other. A slope change for Skill E from +0.08 to 0. 00 between treatment, and treatment,,
mdrcated a levelmg off of perf ormance at a hrgher level that that of treatmert, (+1 1 level
change). The treatment may have contnbuted to the increased consrstency at a higher

performance level of Skill E during treatment,. Performance on Skill J leveled and slightly

decreased during treatment,, indicated by the change in slope from +0.17 9‘ treatment, to



: ‘ 151"

-0.07 in treatment,.

Skill H showed fairly high positive slopes in all phases of thc' study. For the seclond
skill p'rogressio’n, rhere were not enough data points at the end of treatment, to calculate the
slppe and range values. Fven though itappears th.at perf ormance showed an iniprovement in
treatrne‘m,. the slope values in all phases (baseline, treatment,, and treatment,) were similar,
indicatrng that there was no performance change during treatment,. The range of treatment, \*%{;ﬂ
data showed an increase of one score above those in treatment, accompanied by a substantial
increase in level (Table 18) Vrsual exammaZon of the data (Figure 28) 1nd1cates that these
changes occurred prior to the onset of treatmem2 Several reasons may%e used to explam these
results. The subject may have begun to apply the unstressing treatment 10 performance sooner
than the date arbrtrarrl\ chosen by-the researcher as the time when the application of the
treatment to performance may have occurred. Another possibility is that.a f actor other than
the treatment (e.g. mere practrce of the skrll) caused these performance changes Or the
combination of practice of the skill and the ap_plicarion of the unstressing technique to
perf ormance may have contrrbuted to performance changes.

Data for Subject 2 showed some support in Skills D, E, and J Although Skills G and
C showed improved performance during treatment,, there was a time lag between the beginning

of treatment, and the performance change (Figures 28, 29). Therefore, these data do not

_either strongly support, nor do they refute the expected outcome. There is some perf’ ormanc;e'

T

improvement during treatment, shown on vdata of Skill C (high-stress skill) i,ni'tiated after a.}

time lag (Day 14). Skrll I (the low-stress skrll) showed no perf ormance improvement.

by the comparison of the hrgh stress to low-stress skill, it is possible that other f actors

contributed to the change as well.



152

Subject 3

Subject 3 was the only experimental subject 1o show an increase in overall stress rating

from pre-test Lo post-test (Figure 25). Examining the individual skills, six out of the ten

showed an increase (Table 19). The largest increase was on Skill F, far which Subject 3 seemed
i v
to exhibit more frustration in dealing with changing the place of performance for this skill from

the floor to the narrow balance beam. The largest changes in stress level seemed to occur on

progressions of skills, which required 4 more noticeable alteration within the apparatus (Skills

O

F. E, and H). Skill F, which showed an increased stress rating of +23, required the skill in

progression 2 to be done on the nérrow balance beam. Skill E required an adaptation of the-
skill onto the low paralle] bars. Skill H required the f ro’m salto to be done onto ;a\ ﬁeight. The
increased stress level for Skills-J and D may have been caused 'by the frustration of
incovnsistency of her performance on the beginning pregressions. ‘Skil_l G also showed a slight

.

increase which was influenced by the subject attempting to apply the "swing" concept to this

, balance beam skill. The relatively low sgress rating of Skill G (Table 19, #4) justifies this

stress rating to be due to frustratlon in performance level as, opposed to the risk f actor of the
skill itself . =

When examining the progressions for each skill that Subject 2 had attempted durmg the

p

| study (Table 19, #3), the only skills which showed an increase in stress ratings were Skllls E .

and F, which were also Tanked as low-stress skills. ‘The high,; stre%s skills (C and"H) showed

decreased stress ratings. ;:fhese data reveal that the skill prognessf‘dns Subject 3 had attempted

: '?C%CICC]VCCI as bemg less stressful than those she had not attempted. Since the high-stress

‘ skxlls were shown to decrease in stress level the unstressing treatment may have affected her

-

- pereeption of the stressfulness of these skills.

Performance Skills

Of the five skills (A, H,1, E, and ]) that showed positive slope gifferences between
treatment, and tre‘atment;, that of Skill E was the most dramatic, showing a-change from -0.08

o +0.10 (Table 20). This increase in slope continued steadify throughout post-treatment as
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Table 19
Stress Ratings of Skill Progressmns
Subject 3
I o Skl . R
A F B'G- CH D E J Total
1. Highest 7 o2 1.1 3 2 2 2 21
Skill . ) . } - NRY . ©
Progression . ™~ \
Performed '
2. Total  Pre 16 4 11 8 3225 10 53 1
~‘Stress Ratings . Post 14027 9 10 27 28 .12 15 7 153
| Chamge  -2+23 2 42 5 43 42 +7 +4
3. Total Stress Pre 3 0 0 0- 9 4 0 10 1
~ Ratings of  Post 25 o 0 £200 3 0 2.0
" Progressions - ' . ‘
Performed Change -1 +5 0.0 <7 -1 0 +1 0
4. Pre-Test 5 2 73 9 9 4 31 46

i

Wthh each ‘had 6

o
)

+ The . max1mum numbet of progressxons per sk111 was 5, except fox Skllls C and H

7 .

¥
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indicatéd by the level changes. The range of scores-also increased showing improved
performance.

Skill B was the onl§9 skrll whrch demonstrated a decrease in slope (0 00 to -0. 05)

However this skill showed no change in level and an rncrease in varrabrlrty When examined:

Skill C (hrgh stress skill), showed a positive slope (+0 10) durrng tre
change to the second skrll progressron occurred towards the end, of treatment, '

too f ew data points rom which an adequate slope and range could be calculated The level of

performance did mcrease f rom 4.0 to 6.0, yet the hrgh varrabrlrty implied mconsrstency in - T- > |

performance durmg treatment, (Frgure 30) A decrease in slope range and level for Skill C
between treatment2 and- post treatment phases 1mplres that erther the treatment was not the sole
factor aff ectrng perf ormance or if it drd have. an effect, it did not show a mamtenance ef fect
on perf ormince (S

- Skill'}, the low- stress skrll exhrbrted a decrease 1n sIope mcreased varrabrlrty due to
lower perf ormance scores, and a slrght decrease in level (- 0 50). There was seemrngly no

performance 1mprovement shown on this skrll o , .

[
The perf orrnance pattern of Skill E for Sub;ect 3 showed a defi inite upward trend -

durmg treatment2 whrch contlnued durmg the post treatment phase (Frgure 31). Th19+mplres L

" resulted in

that the treatment as well the eff ct of practrce may have had a positive. ef f ect on thrs subject’ s .

perf ormance on Skrll E The hr h -stress (C) and low stress (J) skrlls could not be eff ectrvely
|

: compared because of the.chan e in skill progressron for Skrll C at the end of treatmentl

Suh]ect4' I

!

: SubJect 4 showed the largest decrease rn overall stress ratings of skills of any of the

: experrmental subJects (Frgure 25) Table 21 shows that all skills decreased on the post-test

except Skrll D. Smce Skrll D was consrdered to be unstressful to Sub]ect 4at pre -test time, the ‘

rncreased stress level at post -test time may have been due to the frustratron of her perf ormance
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S . e Table 20 | -

. ™\ = Slopes, Ranges, and Levels of Performance Data
DR ) » Subject 3 _ ' L S

o

E ":.""SkillS- - ' T P

A F B G. C:H .D 1 _EJ

Baseline 00 04 08-04 .2 20 00 00  -20 .00

' Treatment, -08.17 .00 00  .00-04 _ 00-04 08-04 & -
Treatment, 007 .06 05 .00 .0 00 00 03 .10 .00 . SLOPES
Post- 13 00 -06-14 .00 06 .00 00 1300
. treatment S o L ‘

S e o

’v,':ﬁaseliirlem 3:"_~ 5 35 5 5 3 2  2 4 L \

o Treatmentl. I
S

| oy,
N
N O

[\ 9]
SN
S
o
oS
\” |
. >
=z
)
e
7

o et 46 26 43 4536
' gy treatment S : S

-

A F B G cH DT EJ

A

 Baseline 3.1 6. " 5514 6763 6364 4161

~3
o

Treatment, 4.9 61 7.0 34 37 6559 33 68

s
OO

Treament, 46 27 70 27 60 3.7 _62 64 42 EE

Post- 39 25 7227 5648 6656 57531
treatment . ’, PR ’ ‘

“Underljﬁ_tad scores refer to the “ end of one skill, progression :and the beginning of a
new one during the next phase of the study. e :
Missing data has l;een designated by dashes (---).
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Stress Rankings

_ - Table 21 :
Stress Ratings of Skill Progressions
Subject 4 '
~ Skill |
A F B G- C H D 1 E J Total
" 1. Highest 5 2 s 3 3 2 3 4 1 1
Skill ' .
. .. 7
Progression
Performed
2. Total ~ Pre 14 27 0 0 475 0 4 137 18
. Stress Ratings. .Post 8 15 0 0 28 39 10 3 9 2 114
Change -6 -12 0 0 -19 -1 410 -1 4 -5
3. Total Stress Pre’ 14 7 0 O 23 14 0 0 0 0 S8
Ratings of - Post 8 0 0 O, 1 3 30 0 0 15
Progressions R ) . , -
Performed "~ Change -6 -7 0 o0 -22-11 43 0 0 O
4. PreTest o 0 8 9 0 7 3 - 43

* The maximum number
which each had 6.

of progressions per skill was 5. except for Skills C and H

v
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‘on this skill. It may have also been caused by the change to progression 3, which required the
subject" to perform the skill onto a four-f oot bar. The data do in fact show that the stress level
of the third progression did increase from pre-test to post-test, as a result of Subject 4 actually

\ e performing the Skll] progressron

N The high-stress skills (C and Hmowed substantral decreases in stress ratings, both
. v, .

- lWhen consrdermg all progressrons and ‘

fihose the subJect had performed in the study (Table
‘{ .‘21 #2 3. fThe fact tha}ﬁktlls C and H drd show.such large decreases may indicate that the
' 3’ C. WA

. .unstressing treatment influenced her percepuon of the skill progressions. The other two

unstressful skills, B and G were, perceived as having no stress during pre-test oI post-test.

Performance Skills

Of the three skills showing increased slopes during treatment,; those of Skills F-and C A
changed from negative slopes in'treat'mentl (-0.17, -0.08) to positive slopes in treatment,
(0. OO +0.10) (Table 22) Skill F, however, after showma a steady increase in performance
durmg baseline, showed a plateau of perf ormance around the mean of treatment,; (Frgure 32)
.Thus there-seerned to be no po_srtrve change between treatment, and treatment,. Performance
during treatment2 never reached the htgh point at the begrnnmg of treatment,.
~ Skill C showed a decline during treatment,; (slope -0.08) which leveled off towards the
" end of treatrneml, and during treatment, ret‘urned to the level at which it was at the beginning
wof treatment,. Evenlthoughthere was a slight deerease in variability and level in treatment,,
the graphed data does not show any resultant ehange in perf ormance. ‘
A continued steady increase in slope was found for Skill A (+0 1310 +0 17) ‘ ’
Varlabxhty decreased lrmrung performance to Scores in a narrow range at the top end of :he
. o
, scale The convmcmg level change ( +1.50) was evident from the graphed data (thure 32). A
change rn the performance data forthis skrll appeared to occur durmg the early part of
treatment, showmg mcreased consrste%rcy (w1th a range of one score) throughout that phase

’

and an increase in perf’ ormance during treament, Thus tf the treatment af fected the

subject's perf ormance on thrs skill, it may have done 80 at her time dunng the treatment

LY
-

o :
L TR i

A
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\ /
. Table 22 . )
Slopes, Ranges, and Levels of/ Performance Data
: o . Subject 4" -
V. »®

Skils

A F B G CH .D 1 E J

" Baseline 33 14 0300 25 .08 .06 .00 .00 .00 | N
.03 31 ‘ :
 Treatment, .13-.17 --- .00 .08 25 .17 .00 .00 .00
Treatment, .17 .00 “. #<-.05 10 .00 .07 .00 -.06 .00 . SLOPES
Post: ceeeeeee memeeees memeenes SRR SRS
treatment ‘ ki
> A F B G C H D 1 E J
Baseline 2 4 2 4 5 4 6 3 5 6
5 4
Treatment, 4 3 - --- 2 5 5 5 2 3 3
Treatment, 3 4 --- 4 4 4 S 3 5 6 RANGES
Post- --- --- oc L T e
treatment : : !
A F B G C H D 1 E J \
Baseline 71 34 8269 1170 4354 3932
5.7 4.0 : ’
. Treatment, 6.1 5.4 --- 1.9 5457 5252 37238
. . =] ’ 63 . v ) )
Treatment, 7.6 52  --- 68 58 59 5159 4333 . LEVELS
Post- B T LR BETEREE L e -
treatment

**Undgrlined scores rtefer to the end of one skill progression and the beginning. of a
" new  one during the next phase of the study.
Missing data has been designated by .dashes (---).

2°Subject 4 achieved criterion level for the last ‘progression of this skill on Day 13.
Thereafter, this skill was omitted from her, skill repertoire during performance
- testing. . : ' Co
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phase (e.g. Day 3 of treatment, ). This is a rather unlikely occurrence, given the amount of
" time it takes to betome familiar with the unstressing training, and the fact that the treatment
was not promoted in any wa\ durrng the performance sessions.

Skills H D,and E showed negative slope changes. Skill H (high-stress skill) showed a
dramatic increase in perf ormance during treatment, when the Sub_]eC[ began a new skill
progression. The change_in slopes ( +0.25 to 0.00) exhibited the plateau of performance during
treatment,. Limited data points during treatment, restricted trend comparison between the |
treatment phases. Performance in treatment, did not appear to differ from that of treatment,,
and therefore was assumed to be unsupportive of‘ a treatment effect.

Performance on Skill D (the low-stress skill) showed a drgp in performance at the
begmnmg of treatment, and then a slow mcrf;se back to its level at the end oti treatment,;
(Figure 33). A very slight decrease in level and no change in variability confirmed that this
skill did notysnpport the expected slope increase and variability decrease. .

Change to a negative slope during treatment2 for Skill E was accounted for by the high
scores at the beginning of treatment,, which did not occur during treatmentl. Treatment, also
showed increased variability (due to improved performance on several occasrons) and increased
evel (3.7t0 4. 3) However, this perf ormance pattern was also %en at the end of the baseline
phase. Co_nsequently, it appears that there was no evidence of change in performance due tQ
the treatment

-

Some support for improved perf ormance dumg treatment, was evident in Sktlls A LE,
and J for Subject 4. The high- and low -stress skrlls (H and D) showed ne such trend, partially
due to the limited number of data points in treatment, for Skill H. Thus, data for Subject 4

showed no supportive evidence for the expectancies of the research questions.

Subject 5 ' , 2
The overall stress rating of skills for Subject 5 decreased slightly at.post-test, from 115

to 104 (Figure 25). The four skills which showed increased post-test stress ratings were all -
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uneven bar skills (Table 23, #2). The skill jevel of this subject only allowed her to progress
past the f irét proéress‘ion on one skill, Skilt C. It was this skill that showed the greatest
increase in stress both as a total skill?* (T{Ble 23, #2), and when only using the stress ratings
for the first two ‘progresﬁ\ions (Table 23, #3) .4 The stress ratings of the progressions she
performed were predominantly "0" or "1". Therefore, for most of these skills, there s_éemed to
be an element of frustration as opposed to fear that influenced these stress ratings. The low ‘

‘ progression levels attained on each skill, and the low stress ratings of. those progressions, dov not
vield substantial evid‘ence ‘to advocate a treatment effect on Subject 5's stress perception of
these skills. l /

Performance Skills

Increased slopes were evident in performance data of Skills F, C, H, D, and I for
Subject 5 (Table 24). The only substantial changes were those of Skill C (0.00 to +0.25) and
- Skill H (0.00 10 +0.0'6_),“. Both skills showed an increase in vériability', due to improved
performance, as well as a convincing iricrease in level (+3.1 and +2.7,‘respectively). Skill H,
the high-stress skill for Subject 5, showed sup‘port for the possible eff ect.of the treatment on
performance through the increased slope occurring at the beginning of treatment, (Figure ‘34),
The low -stress skill (I) did not show such a dram.atic performaﬁce changc" (Figure 35).
Although there was a change i slope from -0.08 in treatment, to 0.00 in treatment,, this
negative‘ slope wa‘sb primérilyﬁue to a slightly higher performance level at the begihning of
treatment, which decreased. The unchanged range and 1éve1 of performance along with visual
analysis of fhe data, further confirme& a lack of performance change between the treatment

phases of this skill. \

u Gkills A and G for Subject 5 could not be evaluated for this study. The subject
did not have the physical ability to perform the first progression of these skills
without manual support (spotting). Thus, performance scores for these skills —
remained at a score of "1" throughout the study. ‘

2The first progression for Skills C and H was the same skill, with the only
difference beirig the landing position. Only one set of fifteen trials of this skill’
progression was performed each day, the scores of which were recorded for
progression one of both Skill C and - Skill H. Therefore, the scores for these two
skills show a very similar trend until Subject 5 moved on to progression two at the
end of the treatment, phase. o ' '

a4

P -



Table 23

Stress Ratings of Skill Progressions

Stress Rankings

Subject 5
. Skill _
A F B G C H, D 1 E J Total
1. Highest ‘ 1 1 1 1 2 1 1 1 1o, 1
Skill ‘ ‘
Progression
Performed
2. Total Pre 13 14 6 5 11 30 6. 5 11 14 115
Stress Ratings  Post 20 7 8 0 23 27 g8 3 6 2 104
Change +7 -7 +2 -5 +12 -3 +2 -2 5 -12
-
3. Total Stress Pre 0 2 0.0 0 1 0 0 1 1 5
Ratings of Post 0 O 0 O 1 0 0 O 0 0 1
Progressions L A
Performed Change 0 -2 0 0 +1 -1 0 0 1Al
4. Pre-Test 5 4 33 4 7 3 5

41

* The maximum number of progressions per skill was 5,

which each had 6.

except for Skills C‘and H



Table 24 . .

- Slopes, Ranges, and Levels of Performance Data *’ o
. Subject S |
. Y '
- W’i‘* # ‘ Skm?. - A .
PR N o . ) o P .
° A F B G CH DI E J ,
. | "
Baseline 00-.04 .04 00  -.04 .00 02 .00 .00 .08
Treatment, .00-04 .08 00 .00 00 .00-08 .00 .00 .
Treatment, .00 .00 -.07 .00 .25 06 06 .00 .00 .00 - SLEPES
Post-  ceeeeeen mrreeee- RV T TR RSP R PR T COIRES
treatment ’ = :
A F B G cC H D I E J
Baseline =~ 0 4 3 00 3 3., 3 6 1 2
. o ‘ Co
Treatment, - 0 - 2, %3 0 2 2 4 +2 0 2
Treatment, 0 3 10 5 5 4 2 3 4 RANGES
R .
POSt- lmm - ﬂ-:- E o ‘---,b. -‘,'f f -------- _'-- .- --
treatment: A . -
: . u,"?V cae .
© % r " BG cH D1 E
‘ . H :
: T IR o :
Baselige * ., 1.0 25, v 75410 22,18 6.4 54% 29 21
’ ‘. Lo 1 . .
“Treatment, 1628 63 10t 31723 6163 3029
“Treatment,” ' 1.0.3.4° \‘964 10° 62.50 64 63 3431 LEVELS
: ‘u‘,, ., g PR [ 5', ‘ ’ » k '
" Post- ’v : .',v . 9 -‘"{- “—-- -‘5‘ n_‘r_- - ’ e -_’.2 ..... ’-; -.._ - \
treatment R . R L '

“Underlmed s@qres refer to the end of one skill progressron and the begmmng of a
new’ ‘one durmg the next’ phase of the study.
stsmg data has been desxgnated by dashes (- --).

>
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The onl)§ skill to show-a decrease in slope for SubJect 5 was .Skill B (0 08 to 0 07).

' thure 34 shows an increasing trend in the data that peaked at the end of treatmentl, dropped

' shghtlv at the begmnmg of treatmlent2 and then

plateaued The varrabrhty decreased and the

level changed very sltghtly (6 3 t0 6.4) as the perf ormance scores rtg;pessed towards the mean

level. This' skrll showed no increased performance durmg treatment,. |

PerCormanwpattems for Skrlls Cand Hof Subject 5 were. strongly supportrve of

: expectancres wrthm the: relevant research guestron (F:gure 34) Sktll F also showed atrend |

%f

toward perf ormance 1mprovement dtmng treatment2 A companson of data dlf f erentrated

»

between the 1mproved performance pattern of Skili H. (the hrgh stress skrll) and Skrll 1 (the

<

“low- stress skrll) whrch showed no trend toward 1mproved perf orrnance Although this

’ dramattc result ma) provrde strong evrdence for

lack of evrdence oj;\@ srmtlar f mdmg in the other skills for this SubJCCI strongly

- perhaps another factor may have contrtbuted to
. */_

’ Subject 6

“the effect of unstressrng “on perfo mance, the

“uggests that
|
this §l!b5tanttal 1ncrease in perf armance.

The overall stress ratrngs of the skill decreased for Subject 6 (Frgure 25) Skills B, C

and F showed mcreased stress ratrngs when usin

g the ratrngs f or all skill progressrons "(Table

,25 #2). However when usrng only the progressrons she had perforrned (Table 25 #3) all

|

- \ 'the skrlls showed d%ﬁased stress ratmgs Relatrve to the chahﬁs in the other skrlls for Subject

6, the two htgh stress skills, C and H. did show

substantral decreases at poste test time, however
/

not una'nrmousTy when examrnmg the stress ratings of all progressrons for those skrlls These '

findings support the expectancy that mer;ly experrencrng a skill will tend to reduce the subJect s

percerved stress level for that skill.. It is 1nterest1ng to note f or SubJect 6 that Skills A and G.

showed no change in stress level remarntng at 18 and 13 respectrvely Skrll A required a

B swrng concepty whrch SubJect 6 had not | mastered Consequently ‘her perf ormance scores

were consrstently at a. rather low level of 5. Subject 6 was not able to perf ofm Skill G without

. nranua’,l assrstance (spottmg) Both of these skrlls proved frustratrng for her which was

¢

._A}__
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“Table 25 _
. Stress Ratings of Skill Progressions
‘ Subject 6 e L
Skill I
A F B G CH DI E ' J. Total
1. Highest 2 2 2 33 3 3 11
Skill : B
Progression.
Performed
2. Total Pre 18 13 13 13 26 36 9 2 7 -5+ 142
8.0 22 0. 130

Stress Ratings  Post . = 18 15 15 13 27 32

Change 0 +2 +2 0 +1 -4 1 -2 -5 5

-3. "Total Stress. l,,Pre

1 1 1 ]9'
Ratings of = Post 0 0 0 .
_Progressions J
Performed Change 1 -1 -1
4 PreTet 8 6 6 THEP 9 s 2 s 3 60
‘Stress Rankings - T ' S ' '
SadivN
’ o 4
" * The maximum number of progressions. per
which each ‘had 6. e R
X
R o
.. ( | ‘
A
- L ‘) . .



v plateaued al the same

responsrble for their moderate stress ratmgs e e

- Performance Skrlls ‘

W

~ Skill D was one of only two skills which showed an incieased slope changing from -0.04

during treatment, to +0 07 durmg treatment2 (Table 26, Fxgure 36) Although the Tanges
Wl[hln the treatment phases were almost the same; the data for the two phases f ollowed

opposxte patterns (thure 37) .In treatment,, the scores began at the high score (8) within the

'range and ended at the low score, (6)., w'hereas in the treatment2 phase the scores began at the

low score and gradually increased up ‘to the high score (8). Stmrlarly when analyzed v1sua11y.
the data did not show change in perf ormance as a result of treatment.

The hlgh stress skill (C) also showed an mcreased slope between treatment, and
treatment, A negattve slope (-0. 20) was evrdent durmg treatment,, which also ‘ked the

@

that at, the ﬁegmmng of treatment,, The shght increase in level ‘

) beginning of progressrzl kagee of thrs sk111 Durmg treatment2 the performance mcreased and

.

(5.8106. 5) mdlcatednmproved perf ormance durmg :Peagnent, as fewer low scores and one

an

score above the hrghest scores In treattment2 were seen Tlmé‘ the trend of performance dld J\\\

show a very subtle 1ncrease from baselme through treaktxnent2 as seen in Fggure 36& ;

A change in sktll progressrons for Skill I ( the low- stress skrll) towatés the end pf

- treatment, 1nf1ated the slope value f or that phase During treatmentz ‘there Was a regressron of

| scores toward the mean, the level of whrch was no drf ferent than that of treatmentl (Table 26)

Sklll D showed a flat slope wrth much varrabrhty durmg treatrnent°l This vanabrlrty

Awas mamtalned durmg treatment,, with a decrease towards the end of the phase resultmg ina

' negatrve slope of 0 03. However, the level change indicated improved performance along ‘with

. c®
the same degree of vanabrht) durrng treatment2 o S“*

Although the level of performance on Sk111 E increased durmg treatmentz, there was no

: substantral change in performance from that of treatment1 \Nerther the high- stress skrll (C)
lnor the low- stress skill (1) showed tmproved perf ormance con51der1ng a change of sktll

‘ progressrons had Just oceﬁrred at the beginning of ‘treatment,. Of the skills whrch did not -

411
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: 1
L ' Table 26 :
Slopes. Ranges, and Levels of Performance Data
Subject 6
. l ‘r’"
Skills

A'F B G "CH .D 1 EJ

. Baseline 17 33 08 00 .21 08 .00 .00 .13 .04~
- 217 - ' 3
Treatment, = 08 .04 .17 .00. -.20:.08 - gg Jd9 .00 .00
 Treatment, .06-03 .06 00 .10 .21 05 - -.03 .00 SLOPE
Post- 04 07 .07 07 .00 .44 14 21 . .07 .00
treatment ‘ et '
k]

Baseline . '4 ;

IS 31e21
|

N N [y
Treatment,
Treatment,

< Post. 3. 0“3 1 s 4  AO8K 557
- treatment S ; . : . .

A F B G CH D1 E. 1

10 6659 6758 2.6’92*.

b

6 RANGES

R

i
|

3
o

B~
o0

| Baseline . v"5.4~v

A
O

- Treatment, 6.7 5.3 7.1 1.0 8.0 7.3 6.6 §__6‘$ 37 3N v
: - ‘ 58 6.0 S ‘ S
Treatmq\ht,‘ 4.7 54 6.6 1.0 6.5 1.0 6.7 6.7 44 32 ' "LEVELS t\
. \ 52 39 - o |
. ) A AP . "‘&' .", o » o ' C
Post- 50 61 68716 67 538 57 62 4.7 4.4
treatment ' 5 ‘

“Underlmed scores refer to the end of one Sklll progression and the begmnmg of a
new oneé during the next phase of the study.
'Mlssmg data has been des1gnated by dashgsn (---

9
™, e



#

oy

e

g%
'

Skil G

)

- Skilt F ,4

SkitA

Baseline

Treatment, Treatment,

. f’

e

Performance Scores:

K
T



(L 3‘",,

&>

~Treatment,
2 SN

L
)

"

R

-

Treatment, Post - Lreatment

N L . 24
LR
- " d P . » . . - L
'? d".- 4 S
. = _
. N L ! - ¥ 3
4 ' - -
1-
k2 .
.
°  — v v -  — v r . v
. 2 4 . s v W e w20 .22 M 3% 28
; . Mbays
)

.

Figure 37.  Performance Scores:




175

evidence progression changes within the treatment phase, Skill C was the only one which
according to Figure 36, showed a performance improvement. The difference between the levels
at the beginning of treatment, and the end of treatment, were not different, suggesting that

there was no actual improvement in the performance of Skill C.

Subject 7
#

Data for Subjecl‘7l showed a slight increase of the post-test total stress ratings (Table
27, #2). Increased stress ratings were apparent for Skills A F,G,and C, of which Skill C

showed the largest increase rom f4 tQ 28 "This. was. the only skill that also increased when only

[}

the progressions she performed in the‘stuﬂ‘ were used in the calculat on (Table 27, #3) She
was the onlx subject who had achnapagd%rformance level at progrellon 4 of this skill. This

rllustrates 2 pﬁ‘se’*{%ere the s‘ﬁbject acmhlly pe“%hrved more tenseness after attempting the skill.

.......

The increased stress rating of this skxll*g .post-test time was supported b\ the subject s own
f eelmgs of stress, that she kne“ she\yaél {physmally prepared {but} was scared to death of the

move". The two high- -stress skills | or' anject 7 (Skills A and H) showed similar f mdmgs Skill -
X i
A sho%ed an mcreased stress raung over all the progressions, but a decrease when stress ratings

of only the first two progressrons were used (Table 27, #3) The overall SLress ratmg of Skill
/~vf‘

H mamtamed at the relatively high level of 26. The Jow-stress skill (Skill F) mcreased in the
overall rating, but showed no change when just considering the skill progresS:ons she had
performed (rabie 27, #3)

Performance Skills

For Subject.7, Skills A% H, F, J, and-B showed increased slopes in treatment, (Table
. ~ . & ‘
28). Skill A changex from a -0.08 to a +0.03 slope, showing a pl‘ateau of the performance at

- . ' . . 1
the mean level of treatment,, acgbmpanied by a decrease in variability-seen-in Figure 38. The

-

- drop in level verified the declining performance level in treatment,.

. - Skill H, the high-stress skill, also showed an increase in slope (0.00 to :4—0.09) and a
significant increase in variabilit'y;- There wasl_a‘large drqp in perf ormance during (he first part
. : N _
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Table 27 .
Stress Ratings of Skill Progressions
Subject 7 _
4
Skill
A F B G C H D 1 E J Total
I. Highest =~ 2 2 303 4 3 5 4 303
Skill '
Progression ‘
Performed ‘{ ' :
2. Total . Pre 16 4 8 10 14 26 4 5 10 152 112
Stress Ratings  Post 23 10 4 11 28 26 3 0 9 0 114
Change +7 +6 -4 +1 +14 0 -1 -5 -1 -
3. Total Stress Pre 2 1 2 4 5 6 4 3 2 6 36
Ratings of Post 1 1 1 3 10 4 30 0 0 23
Progressions \ » -
Performed- Change -1 0 -1 -1 +5 -2 -1 -3 -2 -6
4. Pre-Test 6 1 4 3 5 8 202 s 5 4
Stress Rankings
v .
Y

* The maximum number Of progressions per skill was 5, except for Skills C and H

" which each had 6.

4

FATE A
&
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Table 28 -~

Slopes, Ranges, and Levels of Performance Data
Subject 7
Skills g

Baseline = .20 .10 - .20 .30 .10 .00 .17 -.06 .00 -.10

Treatment, -08 .04 .04 04 .08 00" .17 .00  .00-04

Treatment, 03 .10 -.03 .00 .00 .09 .05 .00 .,-.03 .10 SLOPES
: 0 20

Post- 50 .00 -7 00 10 -.14-.09

treatment

J@& ) \‘A_gq
w0 T '
Baseline 75" 35 2 3 6 3 5 3
Treatment, 5 -3 23 s 3. 4 4 4 3
Treatment, 2 .6 2 3 1 6 1 4 6 4
3 : 4
A y '
Post- 4 41 2 e - -~ 4 5 4 -
treatment . . . ‘ . &7 ’
A F B G C'H D 1 E J .
Baseline 64 69 1265 1067 5393 6869
Treatment, 6.5 65 67 52 1556 1.2 66 6.6 63 '
8.0
Treatment, . 5.9 63 73 62 9.0 56 7470 63 68 - LEVELS
. 75 . 5. 55 a ,
Post- 58 74 1771 - --- - .- 69 6.4 50
treatment :

s*Underlined scores refer to the end of one skill progression and the beginning of ‘a
new one during the next phase of the study.
Missing data has been designatéd by dashes (---).
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.

, oﬁ treatment,, before cllmbmg to criterion level and achrevmg a change to the next progresslon
-Wlthln Skill H.. The lack of change in level was not representatwe of the rather large tncrease m ,
vartabtlity of performance durmg treatment, Exammmg the data vrsually there Was natl.a
steady increase in performance of this Sklll during treatment, wWompared to treatment,

: .
Thus, as a modified- expertmental or control'“ subject, who did not recerve the treatment,
>

' ’A-,;these results seem to add support to the hypothesrzed changes of the experrmental subjects

]
Skill F the low-stress skrll f or SubJect 7 showed a similar pattem to that of Skill H; a .

large drop in performance towards the begmnmg of treatment2 was f ollowed by a steady cltmb

10 the crrterron level for progressron change. There was a very slight change in level whtch was

RS

concealed by the large amount of variability during treatment,.

o

The treatment slopes for Slnll J also showed an mcrease from -0.04 in treatmentl to
+0.10'in treatment2 This mcrease in slchse was also accompamed by a slight increase in level

‘

which did not verif ya convmcmg perf ormance change when analyzed visually (Figure 39).

A slight mcrease in SIOpe of Skill G .(-0. 04 to 0.00) and an increase in level (5 2 to 6 2)
" combined to exhibit an 1mprovement in performance durrng treatment, (thure 38). The o
positive slope durmg treatment, plateaued at the upper range of treatment, and agam showed
an increase during the post- treatment phase. 'l' : : } ,

Skrll B showed a srmrlar pattern durmg treatment2 Perf orman/ce plateaued at the

R ¢ .
upper Ievel of the score range of treatment,. One lower score at the end of treatment, RS

1 ‘showed a plateau effect dunngzueatment,, as evrdence&hk' !
:The begmmp of a new skrll progressron also contnbuted to greater slope’ dunng treatmentl
Even though the consrstency of p;rf ormance seemed to unfprove dunng treatmenf,. it drd not
. show 1mprovement above the level of that m treatment, . . i |



e

The negatwe slqpe between treatmentl and treatment2 f or Sklll E reﬂected a: decrease m R

perf ormance evrdenced by the level change from 6. 6 to 6 3 The vanabrllty, rather large dunng
both treatment phases mcreased even more'dunng treatmentz Thus no penf ormance change | /
'was apparent«m thrs skil. .~ : B LRI : e

Perf ormance consrstency of SubJect 7 on Skrll? B and G seemed to ﬁprove durmg

‘ treatmentZ Although the hlgh scores of the range ﬁrd not mcrease in exther skrll the ran'ge ‘

decreased by ehmrnatmg low scores Skrlls H and F, ’the hrgh and low stress skrlls showed no :

perfprmance 1mpr_ovement.4 y

S'ubjectS" o l,"“
The largest decrease m pre to post test stress ratmgs was evrdent in the data of SubJect
‘ B

14

~

8 (Flgure 25) Thrs was true when examrmng all’ progressrons (Table 29, #2) as well as- only :
those the subJect had perf ormed durrng the study (Table 29 #3) The hxgh stress skrlls (A

C and H) showed substantral decreases in stress ratmgs of 8 12 and 22 respectwelv The :

\

tow stress skrll&(F and G) marked the only skrlls that 1ncreased in percerved stress Thrs was "

possrbl) due to the frustratron of bemg on one progressron for 2 long perrod of trme For most

skrll progressrons the stress ratrngs b}, SubJect 8 decreasegl«vhether or not. she had actually

performed them Thrs supports the fact that. perhaps Subject 8 was mconsrstent in her ratmgs . 7

\\
AN

on the pre test, resultmg ina slrght mflatron of her sco’res\ LT .

T

o PerformanceSkrlls . -'.' . 't S

Of the. seven skllls f or SubJect 8 that showed a posrtrve change in‘slope between

treatment phases there were no convmcmg level mcreases to accompany thern (Table 30) The e

.

most dramatrc mcrease in slope was found 1n Skrll D ( 0.04 to +0 17) HoWever there was no

°

change in varlabrhty and a very small increase m level Although the skill was within range of
~the cnterton level to change to the next progressron her perf ormance lacked the consrstency to
warrant the progressron change. Nerther at the baselme treatment,, nor the

treatment, -treatment, phase changes was there any notrceable change in perf ormance A :

< E]
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o ‘ftreatment phases but lacked the conertency to marntam the lngh scores necessary to move to

‘ *?':'{the next progressron (thure 41) ' O

- “’b;:l'lat slope (0 OO) Agarn the perf ormance seemed to be borderrng on the crrterron level The

' "‘_-jlevel of performance at the end of the baselme phase was hrgher than that of the treatmentl

LU

, _-'of consrstencx to do so The change m skrll progressrons shortlv af ter the begmntng of the

' phu srgmfw mg the subject s phvsrcal capabrlrty to reach such a level of perfqrmance but“} c
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Skrll H (htgh stress sktll) showed a steadv perf‘ ormance durmg trleatment1 n0ted bv a :

7, .‘v’Ag‘ 5

; Ak
k B

L \

: ",n,treatment phase restrrcted the comparrson of the two phases However of the lrmrted data

- , ’avarlable when vrsuall\ exammmg the trend f rom baselme through the treatment, phase there

e idld hot. appear to- be am substantral perf ormance change atih:ymﬁg of treatment2 ( Frgure

o 40) Generally these resr&ts moderatel) support the predrcte etpectancres

W T

. increase in varrabrlrtv -The level-change was due to an mcreased number of the lower 1ange,

: (Dav 14) as’ wellaswo mcreased scores at the end of treatment, were reSponsrble for the ,

The low stress skrll F gowed a slxght mcrease in slope 2 large mcrease m varrahrhtv

1

of

© " \
: and shght decrease in level A decrease m perf ormance durmg the begmmng of treatmentt
it

L4

, .

) scores durmg treatment2 These results supplemented bv the vrsual analvsrs of the graphed data_”

R -

blsupported the conclusron that these data drd not show any mcreased perf orrnance change erther

: at the onset of the treatment1 or treatment, phases S : ,' O

e
> P . PUEAT

For SubJect 8 data on Skrll B showed a slrght perf ormance 1mprovement charactenzed‘- :
R

by 1ncreased consrstency of performance ata level attatned at the end of treatmentl No other o

l
,evrdence ‘of performance 1mprovement was found rn the other skrlls

‘N S . \ . o )
- . ’ )

C. Integated Summary of Performance Data Analysrs

- Each subject \\s found to have mdrvrdual patterns m. her perf ormance data whrch

- were not consrstent across skrlls or wrthm the matched parrs of skllls (A and F'B and G, C and

’ H D and I E and ] ) Data f or some skrlls s'howed trends that support the hypothesrzed



o

" as that at the begmnr

S e o o L BT
: ' o e .
expectancres However these were not consrstently f ound across skrlls wrthrn subJectf and
therefore drd not produce a strong case in support of the expectwes R ' v "
) N 'y ‘ .,\ .

. D 8
Ta determine whether or not the unstressmg treatment ,contrrbuted to perf ’ormance'

.
1mprovement'over and above the effects of practice over trme the perf ormé’nce data for =

Vo™

r For Subject 4 Skill G showed a downward slope untrl Da) 7, when an mcrease: was

¥
. ,'noted whrch contrnued th 'ugh Dav 9 and then plateaued This pIateau yvas at the same level\

of progresskon three (Da) 4). Skrll I also showed a perf ormance

improvement on Dgy 7. Thrs showed a consrstency at the hrghest level of the progressron (Da)

.

' 3). However this’ level dropped on Day 9 and remamed at the lower level thrOugh Day 18

>

For SubJect 5, Skrlls Fhad]J were the onlv two skrlls that showed a shght performance - -

change durmg Da) 7. SkillF began an increase in perf ormance at that trme which represented

" areturn to a prevrous perf ormance 1evel exhrbrted at the begrnmng of the baselrne phase (Da\s

- 1- 3) Skill J on Day 7 reached a plateau- at a higher level than prevrouslv However her

perf ormance remarned at thrs level for the remarnder of- the study, showrng nof urther

/

‘1mprovement - P Co /

These data mdtcate that extraneous mfluences were not responsrble for an\ significant

: perf ormance changes that may have occurred in the data of SubJects 1, 2 and 3 durmg

a
A

’treatmentl This analysrs does not, however account for the rndrvrdual s rate of perf ormance

change during repeated practrce of the same skrlls

The f irst comparrson of experrmental to modrf 1ed experrmental subJects examrned the

number of skrlls for each subject whreh showed some support f or performance 1mprovement l

durrng the treatmentz phase These skrlls are hsted in- Table 31.  With the exception of SubJect .

3, all experrmental subjects showed 1mprovement on more skrlls than-the

L

- modrfred experrrnental subJects This diff’ erence between the experrmental and

-
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" Table 3 -
Skills Showing Performance Improvement |

g during the Treatment, Phasp
N "‘ R ‘.' \
\ ., 7 Modified-
PR Experimental " Experimental
‘Subjedt 1 23 4 5 6 1 &
4, ) \ ) . . .
| ) N\ o ) N i ; /
. Skl . B D B A Co E B B
, \ |
E E E E F G .
. ‘\,
H J, 1 H
‘ ] .
Total I3 2 4 3 .1 2 1 N
: SN -Table 2 L J
; Skills  in Treatment, Showing Décreases in Petformance : ’ "
"+ Below the Low. Level- of Treatment,”. 1 '
T - SUBJECTS _ Modified
v Experimental ' \ -~ [Experimental -
1z 3 . 4 s . 6 1. '8
sih .. B . F A s - 3 E_F
(Level Change) (+1.2) (+0.2) (03) (-0.2) (-0.3) (-0.4)
.y B . - F -c
(+0.6) 0 (-02) 0
. 5 S . R .
(<0.3) (+0.5)
¥ |
(-0:5) °
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modified- e)t"'perimental subjects contributes to the support of the expected aff ect of the

unstressmg t;eatment on perf ormance of some skrlls All except one of the skills in Ta‘e 31

o

"were categorized in the mtddle of the ten- pomt stress scale by the subjects. The only skill

showmg xmprovement that was classrf fed as a hrgh;,stress skill was Sk!l H for Suhject S. From

l

‘these data several conclusrons were drawn Ftrst the total number of perf ormance
v . \

tmprovements for each experrmental subject outwerghed those of the modified- expenmen.tal

subjects 'mdtcatmg that the unstressmg treatn’fent "may have had a subtle but posmve af f ect on.-

performance.. L |

Second wrthrn the SklllS that showed perf orrnance 1mprovement ther’! did not seem to o
"ibe‘commonahtles that would explatn whv these partxcular skalls showed 1mprovement and

others drd not The mchrect relanonshlp between the treatment and perf ormanée that exrsted in
thrs stud) prohrbtts anythmg other than spetulatwe explanatxons for these f mdrngs Perhaps ‘

the treatrnent affected pcrf ormance on each skrll at drff erent lag ttmes af terit was mtroduced

to the sub}ect These data pronded evrdence of. thrs pOSSlblllly whrch may Or may not have . §

- been due to the af f ect of the treatment as opposed to the affect of practrce or the cornbmauon

v c

o of. both Another possﬂ:le explanatton is, that thrs par‘trcular treatment may have been apphed

to each sklll at diff erent 1ntensrty levels dependmg on the subJect S perceptron of the techmca1~

A

» requlrements of the skill.” (1 e. The subject may not have felt the need for a stress

: ,management techmque such as unstressmg 10 be apphed to. a skrll percerved to be of lower skrlL

" ' ' : Y
dtffrculty )y 2 . ‘j S i o : .

Thxrd there were: f ewer subjects who showed low peaks of ‘perf ormance durmg
treatmkent2 beIow "the low peaks of the treatnnertt1 phase _Table 32 shows that SubJect 3 was the
only expenmental sub]ect 1o show decreased perf ormance scores that wege: accompanred by
slrght decreased level durrng the treatment2 phase Ttis. speculated that these perf ormance -

’ decreases were caused by the f rustrauon of remaining at the same progressrve stage for a longer

perlod of time than the subJect percerved she should. Although Sub]ects 1 and 2 showed at

1east one decreased score dunng treatment,, the level of perf ormance durmg this phase was A



. «»for SubJect 8 whrch showed no change in level and Sklll J for Subjecl 7 whrch shoxyed a sllght

o ' 190

" shown'to be higher than that of treatmemx mdrcalmg an overall mcrease in perlormancc

L) i *

The same analys;s[o pe modtf led-experlmental subJects showed that all three subjects
1

:,showed an example of a kil that decreased durmg treatment2 below the low fevel ol'

rre‘atment- These skllls were all accompamed bv decreases in level wrth the exception of Skill C

7

increase in level These data suggest that perhaps one\of the subtle and yet important effects of
the unstressmg treatment on the e\perrmental subjects was 10 decrease the variability caused by
decreases in perf ormance " That is. the lreatmem may have af fected the low range of the

performance SCOTeS, keeprng it stable or mcreasmg tt

N ' ' . N . . N . ) . ;\y ’
: : \
‘ D Further Analvsrs from the Post- Research Questlonnalre A

. -Beyond. the results of the physrologrcal and perf ormance data there were several
indirect findings noted f rom the post~research questlonnarre. The q estrons were purposel}
stated very succmctls and wrthout much detail. 50 as not 10 predefine the t\ pes of comments

"made b‘. the subjects Accordrngly the responses were of varied lengths and content.. Wlth the

eiceptlon ol” SubJecr 5, who did not see much need for the treatment the experlmental subJects

“ commented rather extensrvely about their experrence wrth the unstressing treatment in settmgs
other 'than -the laboratory |

Throughout therr responses the development of conf’ idence in themselves was
promment One of the experrmental subjects advo ated that "the training helped her} to
deveIOp conf idence when workrng under many drf ferent sets of. expectatlons (student teachmg)
Just the 1dea rhat I anr ;z control prompts mrtratrve and then perserverance Another subject
"developed that inner confi f dence {becomrng} more keenly aware of shoulder tension and
breathrng patterns and the way that I can control both of them in order to remarn relaxed when
necessary " These subJects carried over this development of self -conf 1dence to the
performance setting. Comments with regard to the combination® of "the consrstency of the

>

practrce {perf ormance} settmg with the added conf idence from the / am in control assertron
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allude(e_ 10 rhe transfer ef the u‘nstress,in‘g training to the perf orma‘ncc seltirpg. For one subject,
peer pressure encouraged her to develop and apply the unstressing training in the performance,
setting. "I did not think 1 would ever be a\ble 10 do a lot of the moves -- or just be 100 scared
to 'ga f or them But with everyone bcmg in the same boat [hal 1 was, and bemg in control, 1

overcame‘my fear”. Parucularl) on skills appralsed by the subject as being stressful, for

‘w’hatever reason, these subjects seemed t&' apply the unstressing training in an attempt to

. , . {
reduce the petson-environment misfit they were experiencing. "1 was able to use {/ am in

controf} in order to collect my :’gut’s and my wits ahd go for' {the‘ skills}..
[

The experimental subjects also developed an awareness of the tensron levels throughout

therr bodies. "I started to notice if my shOulders or brow were tight which prevrousl\ I had

‘never felt...] was able to totally relax that part Thns was expressed not as awareness of a

total feeling of tension, but of specrf ic areas of the body, different to each mdwxdual "I have

.

become very much aware of the tensions my body‘carrres in every day life. I have learned to

" zero in on these areas and make sure they are telaxed.” These changes and awarenesses that

were recognized were not always of a conscious nzrtur'el "Without thinking, I found 1 was
breathing through my stomach rather than my chest”. |

‘A problem that was in the forefront while planmng and beginning the data collection |
was how to deal with the skeptrcrsm of the subJects with regard to the usefulness and valrdm of
the relaxauon training. The subJects subtly stated tha{ since they had never been exposed to |
this typ; of training, and theref ore the concept was a new one to them, they were not sure at
the beginning of ‘the testing how to react toit. As one subject put 11 1L is something that has
to be learned by people because it is not a habitual part of our lrfestyles  For some of the

.

subjects, the application of the training to-other aspects of their lives was immediately

recognized. For Sﬁbject 5, in particular, she evidently saw no immediate need for the training
- and therefore did not make a conscxous effort to apply it outsrde of the laboratory.

The protocol of the perf’ ormance sessions was also seen as a benef it to the experrmenfﬂ\

\

‘subjects. "Having a set criterion at each progression and meeting those criteria in order to



proceed...that klnd of 'consistency in learning and{pr\actlclng is so helpful in skill acquisition
and relief of accom‘panying tension,..l was surprised mat by constant practice you actually do
learn”. Mcxﬂion of frustration during the skili pelformances was common among all the
subjects, as well as being a typical cmotion'l'elt by most athlctes‘in learning and pe.rformance
situations. The importance of tht“ﬂ?lcte's perception of where she l‘it into the performance \ |
situation was expressed by one of the experimental subjects "When I .was domg well, and
progressing, the {performance} sessions were great - - when l was injured they were frustratmg.
and‘ when | was getting nowhere and not learning how to do the skill it was both frustrating and
depressmg | | N
The modified-experimental subjects also commented on the benefit they gamed f rom_
- the perf ormance sessions. The progressxons helped one subjec1 in gemng over the fear of
doing some of the moredxf ficult moves”. Gymnastics requnres a great deal of kinesthetic
2wareness and timing which canﬁ only be developed through repetitions of skills with a constan}
awareness of body position and coordination of movement. One subject commented that theA
repetmons "allowed the person to-experiment with the slull and ﬁgure out what way worked
best for each mdlvxdual Thus, individual differences are also emphasized within the
techniques of sklll performance that ‘are most effective for each athlete.
There was'a degree of motivation and confidence derlved from the progresswe method
of performance "in the fact that we all wamed to do well and progress. - - at least at the same
rate as the olhers". This development of confidence was often found to be accompanied by the
f rustiation also alluded to by the experimental subjects. "Skill rebetition increased my \
confidence with the move I was working on, but also served to frustrate me on moves I felt I~

should have maétered earlier or if my perfo_rmance decreased”. ‘\\'
These respohses from the subjects add to the fotal picture of the athlete and her

environment. Her perceptiohs of the situation, both dul'ing the s}udy and after its completion,

‘shed light on some of the unexplained physiological, psychological, and behavioral responses.

The intricate interrelationship among these components was different for each subject. In all

)
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v

cnm cach of them was emphasized and weighted according to the situational faétors as Vell as
het perception of the situation. : ﬂ . -

These f indinu mpport the components and npplimion of Marten's Theory of
'Compctw.vn' The objsctive compemm situation was compmed of the unstressing tapes
and the skill progressions. The subjecl 8 pcrception of these situations (.mbpcme competitive
situation) was seen to have great \mpact on her physiological psychologiul and behavioral
responses. Her preference or dislike for a particulu unstressing tape often influenced her
physiological and psychqlogi'cal responses Her perccpnon of other moughts on her mind (e.g.
exams or being extremely busy) was also seen to influence her responses. Her perception of hcr
level of skill perf ormance with reference to hegself and her peers, as well as her performance on :
any given day, influenced her emotional perception of the performance situation. This
perception was seen to determine whether she felt confident, with la sense of achievcme‘m and
motivation, or frustrated with her lack of constant improvement. The consequences of her
performance influenced her reaﬁpraisai.wqu\'the situat§0n.

This feedback loop associated \;ith Marten's theory helps (o explajn th;: inconsistency in
the phvsxologlcal psychological and bchavxoral responses across time seen for each subject.
Although the unstressmg training was not directly linked to the performance aspect in this
study, .the interrelationship gtween physiological, psychological and behavioral components
implies that they did influence qch other. The intricacy of their interrelationship precludes the

researcher from measuring precisely how much impact the unstressing training had on these

" three components for each subject in this study. -

[



" VI. SYNTHESIS, IMPLICATION.%,‘ AND RECOMMENDATIONS

©

lntroducnon , T o LT e N
o It was the purpose of thrs study 10 examme the physrologrcal and psychologrcal ef fects'
; of a modrf ied form of progressrve relaxatron trarnrng on the perf ormance of gymnastrc skrlls

The unrque demgn a case study usmg srmple time-series data emphasrzed the mdrvrdual ‘ ‘

v drfferences of each subJect Self report data allowgd further 1nsrghts to- be made wrth respect B

to‘ the v_arlous patterns.w_rthrn the data. _
+ B. Synthesrs of Physrologtcal and Performance Analyses -
The physrologrcal and perf orrnance data were. separately analyzed wrthm each subJect
Each md1v1dual drsplayed unlque data patterns whrch resulted in no obvrous conclusrons
applrcable across all subJects However these 1nd1v1dual response patterns in conJunctron with
'self report and observatronal noteg lcept by the researcher were formulated in hght of the.

vresear,ch questlons into a synthesrs of the results for eactf mdlvrdual.

g "S’uhject 1

Wrthm the laborator\ sessions, SubJect lappeared 0 respond physrologrcally and

v psychologtcally 0 her level of electrodermal actrvrty Exammmg her responses over the entire -
fif teen weeks, her muscle tension showed a decreasing trend both’ in mean level and in reduced
.‘1ntersess1on varxabrllty, Although there was no statrstrcal srgnrf icance found these data suggest _
. . that a treatment eff ect may have ‘occurred both wrthrn the 1aboratory and as an apphcatron to
her general level ‘of muscle tensron Her perceptton of the stress ratings of the gymnastrc skill
' ‘.:progressrons seemed to-also be posmvely af: fected by the treatment 1nd1cated by an overall
‘reductron in the SARP score It was also shown by the mdrvrdual sk111 ratings that merely

executrng a skrll several times 1n1t1ated a decrease in her perceptron of its stressfulness. The -
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' that showed a decrease in. perf ormance durmg treatment. o Ny

, treatment was specrf 1cally, used by SubJect 1 prror to her performance of Sklll C When

4

’ companng thts hrgh stress’ Sklll C, to ‘the: low stress sktll D there was an obvrous

perf orrnanCe drf f erence. Sktll C showed constant 1mprovement wrth Sktll D betng the only skill

AR T SR
N :

SubJect 1 demonstrated that she was not. one who s qurck to Jump on the band

wagon unless she feels there is Just reason to- do $0. Once she was convmced of the usef ulness .

”of the treatment to her perf ormarce, but more 1mportantly as a posrtrve 1nfluencc on her

! hfestyle there was a posmve 1nfluence on her percepuons of stressf ul srtuatrons and her abthty E

| Sub Ject 2

o

to better cope wrth them as mdtcated by her perf ormance data on Sktll C

SubJect 2 showed her abtltty to. decrease her muscle tensron over the course of the o

L study even though her baselme EMG measurements ‘were Very. low 10. begm wrth She seemed

J(

A
N

Jo be a gymnast who was eager 17c} progress in sktll level as well as please her coach by abrdmg v

b\ the’ coach 'S 1nstructtons Thrs attttude persrsted untrl progress slowed down f or whatever E

: reason Then f rustrauon had a negattve mf luence on her responses Berng eager 10 please and

havmg a low level of m scle tensron to start wrth the data suggested that she may have. been '. L

<

] 1t1ve results m the treatmen?sessmns Thrs counteractrvely resulted in

trymg 100 hard to get p
shghtly tncreased muscle tension. These dysponetrc tendencres may be ]ustrf 1catron for her
carry over of this attltude mto the perf ormance sessrons The skrlls whrch showed an mcreased
stress ratmg at post test (Skllls F and H) showed no perf ormance rmprovement Stmrlarly, |
Skrlls B C, “and D showed a substanttal decrease in her stress level ratmgs and showed posrttve
perf ormance changes Although data were lrmrted for Sktll C (the high-stress: skrll) there were
modest showmgs of 1mprovement as opposed to the low stress skill (Skill I) whlch showed a
decrease in perf ormance Frustratron on the less stressf ul skrll progressrons seerned to

negatrvely mfluence thrs 1nd1v1dua1 S performance

A



SubJect 3 _,/; S .

/ . :

‘ -Subject 3 demonstrated a consxstent decreased level of muscle tensron wrthtn treatment

sessrons Her abrlrty to recogmze her stress level seemed to. correlate f atrly well wrth her level
, s

of trapezr){s muscle tenswn Across tlme her musde tensron srgmf rcantly decreased from -

basehne through post- treatment et P

A mentwned prevrously Subject 3 persomf 1ed a lmldly hyperactrve’ "busy young lady
: ~/ .
Who was. strong mmded ThlS ‘was & trait that benef 1ted her in workmg toward achrevement Qf

B
/

‘ / her goals as long as the pace-of her progress was not 1mpeded Frustratlon was commonly P

/
£

observed in the perf ormance tesnng sessrons for Subject 3 Skrll E was the only one that

‘ showed a substantral perf ormance 1mprovement and yet it mcreased m its ratlng of » : Lo

stressf ulness to SubJect 3. Several of the skrlls showed posrtrve yet not powerf ul, changes m

the rate of performance wrthm the treatment phase There was a d’rf ference between the stress

T ratmgs of the hrgh ‘Stress: and low stress SklllS Skrll C (htgh stress5 showed a perf ormance’

1mprovement whlle Sl(rll J (low stress) showed a def 1n1te declme For a skrll rated low in.

N

StIess. b) ‘this subJect she percerved herself to potermally be able to progress f aster than shie

t

T _dld causmg frustratton and a subsequent perf ormance dechne Skrll B showed a srmllar trend

<]

"ln these cases a strong wrll emphasrzed her frustratton dechntng perf ormance and mcreased

'percelved stressf ulness of the skill., -

: Sub Ject 4

Subject 4 was the only subJect who showed several mstances durrng whtch all three
' physrologlcal varlables reacted rn therr expected dtrectlon of the relaxatrgn response All
three physrologrcal varxables showed convtncmg data that suggests she was posmvely af f ected

by the treatment thhm sessrons Her muscle tension level decre‘ased and became less varrable

at

after she adJusted to the treatment. Her. electrodermal actrvrty also showed a reductron over oo

& .
_‘ tlme It Qd however, seem to be of a more responsrve nature than EMG, showmg shght

increases on the fi irst day of each new tape wrthm the treatment Although her perrpheral

N

o = ( . . o . »' ‘ .‘ l .’, ".;é .‘ .\ ‘.‘ ' ;.. . 196 |
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moderately w skrlls showed the most perf ormance tmprovement There does not/ seem 10

~ the eff ects of sktll repetrtron mfluenced her perf ormance tmprovement ot Skrll H. .

o 197 -

: temperature actually showed a dechne over the course of the study there was convmcmg

evidence of mcreases caused by the unstressmg treatment SubJect 4 could be deptcted as an

‘ mtense and ef f 1c1ent person who requtred that her perf ormances were close to perf ectron

Bemg a rather quret person who kept her f eehngs to herself her EMG data revealed her mean

.level as one of the hrghest of - any of the subjects Sub]ect 4 showed the largest decrease m

overall stress ratmgs from pre test to post test The hrgh stress skrll H, showed a decrease m

el

g post test but no nottceable change in perf ormasce level The low stress sktll responded wrth an v'

increase in post-test stress rankrng and no performance gatn Thus for SubJect 4 there drd

not seem to be any drff erence between skrlls ranked at the extremes of the stress scale The

“be evrdence from these data sources that Sub]ect 4 was able 1o ef f ecttvely use the unstressmg

treatment she recetved to eff ecta perf ormance tmprovement

) Sub Jec,t 5

A srgmf 1cant mcrease in level of perrpheral temperature was the onlv evrdence of any

<

_ treatment ef fect for SubJect 5. ThlS may have been a drrect result of the subJect S negattve

.f rom showrng convtncmg performance mcreases The skrlls whrch shOWed mcreased stress -

atrngs were those of the uneven parallel bars her least f avorrte event There was a drf f erence '

between the performance trends of the htgh stress (H) and low stress skrlls (I) Skrll H

©,

o/
”level and the lack of marntenance of the rmproved perf ormance 1eve1 it'is hypothesrzed that Ve
/

/
LA

o

-

The physrologrca“l measurements for control SubJect 6 showed varrabthty throughoﬁt

the study especrally that of electrodermal actrvrty None of the varrables showed trends ina

X

' attrtude toward the usef ulness of the treatment The skill level of thrs subJect restrlcted her e

7

S
/

- showed an obvrous perf ormance rmprovement ‘Whrle Skrll I sHowed no change Due to her skrll 7



o o =
.

dtrectlon consrstent wrth the relaxatron response Her stress ratmgs of. skrlls decreased

overall and wrthm each skill f or the progressrons she had perfOrmed Thts agam suggests that . ‘4 “

stress levels are decreased merelv by perf’ormmg the skrll Even though the hrgh stress, skrlls (C -

and H) showed a decrease m percerved stress there was no substantral mcrease \n the level of

i !

perf ormance of these skrlls Sub]ect 6 has a need to perf orm well and dld n0t seem to, hold

’

back or procrastmate when attemptm a new progressron Thrs sense of Verttgo was

LI

. represented in the hrgh varrabtlrty of her physrologrcal measurements ‘As well in. the .

low -stress skrll Skrll J 3 there was an mcrease in varrabrlrty of performance and a sltght

h 4
decrease in mean level mdlcatmg no performance mcrease

'_SubJeet7 o Li" et e : L R

) "Control " SubJect 7 showed somé phvsrolgglcal responses that would be consrdered a

stress response Her EDA measurements comcrded wrth stressf ul school events (e g exams) l, :; o

There was consrderable vanabllrt) in her physrologtcal measurements partrcularly temg)erature - g

- She was categonzed as a talented and very coachable athlete wrllmg tb\tr) almost any thmg
Her personahty exuded a posrtlve attrtude that allowed her to put forth ackneerted effort to do

N
, her ‘best. ’l"hrs attrtude d1d not show up in her physrologrcal data even though she mayhye ‘

V-responded w1th a placebo ef f ect f rom bemg a subJect in thrs study ‘Her stress ratmgs of slnlls '

_mcreased slrghtlv f rom pre -test to post test Her response on Skill C mdrcates that on skrlls

: that are hrghly stressful to her 1t took more than just experrencmg the feelmg of dorng the skrll '

| to reduce the stress level The htgh and low stress skrlls could not be evaluated due to-

E

>
- progressnon changes However Skrlls B and G were the onl) ones whrch suggested a

- performance unprovernent.

Se -

RN

,‘ There’ was a change “in progressron of- the low stress skrll (I) Wthh precluded
} evaluatmg 1ts change in - performanee : , : :

-
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oo ,1
‘ Subject 8. :
. . . .
In her EMG measurements control SubJeet 8 responded accordmg to the * relaxatlon -
L response revealmg a decrease in muscle tensron across trme SubJect 8 can be. characterlzed as~ .
_ a very stable 1nd1v1dual who never seemed to let problems bother her. This attttude seemed‘to .
. carry over mto her control of her level of muscle tensron durmg thrs study Her overaIl Stress
‘ ratmgs of the skrlls revealed a substantral decrease at post test ttme Her hrgh stress Sklll (H)
: ) decreased andvher low!stress sktll (F) 1ncreased a pattern srmllar to some of the expenmental |
o sub]ects However her perf ormance responses d1d not reveal any substantral 1mprovements -
' i-On several sktlls she remam‘ed at the criterion level f or a perrod of time, unable to. perf orm .
with enou‘gh consxstency to p_rogress. | | |
Sunfmar o
The collatron of all the data collected in thrs study reveals one. common them%across all '
subJects Thts seems to be the critical 1mplrcauon of thls plece of research Regardless of what
. the treatment 1s or what methodologtcal procedures are used 1t is the subJect s perceptron of

' the srtuatron that is a maJor 1nfluence on the phvsrologlcal psychologrcal and behavroral

responses to that pamcular srtuauont

,C DlscussronbofResults" - S S -
| There were several assumptrons rnade regardmg areas of the methodology used in thrs
study In addmon the: results and analyses of the data revealed 1ssues that are 1mportant
- k‘consrderatrons for the reader to be aware of. :
2 Underlymg the use of an unstressmg techmque as the tr‘eatment is the assumptron that “
the unstressmg treatment was appropnate f or all of the subjects Some subjects may have
found a drff erent treatment to be more apphcable to therr needs Another assumptlon was’ that
each of the expertmental subjects had a need 1o only decrease her level of arousal There may

- have tlmes durmg the study when the athlete actually needed to use.a techmque to increase her T

arousal Jevel. The mconclusrve results wrthm subJects may have been a result of thlS concern
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| rmplement 1t 10 the subJects in a reclaﬂlng posmgn T he physrologrcal results f this study

o cannot therefore be cornpared to tho9e of othef StudleS uniess the methodolo 1canrocedures

’ L

are comparabl ¢
Asi 1lar concern ref ers to we durauon of the treatment w1thm and across sessrons In-

thls study the unstressmg treatment Consxsted Of a ten=mipute cassette tape One conSIderanon

s whether or. not ten mmutes per se5510n is 10“8 enough for the sub]ect to accomphsh the goals
of the tape Ina long term sense a Dnmary c°rlcerﬂ is whether or not. the. SUbJ“-Ct learns the

skill of unstressmg at all Secondly if the SUbJect 1s able 10 develop the skrll how many days,

' zweeks or m’onths will it take?’ These afﬁ concerns mat the reader should be aware of and future
. ,t‘,.t

_ research wrll hopef 1;11» resolve “1

A final consrderatron when 6Xam1nmg the’ results of this study concerns the lmk

‘, between the ob]ectrve and subJecuve data. Although there Was little statistical srgmf icance
found in these data speculatrve 1mp1‘CatloﬂS Were poted based on the subJchVe data. Smce
our understandmg of the mtncate pﬂthways among cogmuve phvsnologrcal and behavroral

 variables is at the present time in the begmﬂmg s[ageS observatron of the 1nterrelat10nsh1p in

f ield‘settings furthers our data base in this area of»research.

 D Coachmg Imphcattons |

i The analysis and mterpretaffmn of these data using 2 case study design. touched on many
: 'of the idiosyncracres and unique occ‘lfrences Wlthln the coaches daily commumcatlon wrth
‘herr athletes. These results encourage CoaChes to make a concerted effort in their

understandmg of each athlete and acceptaﬂce Of het 1drosyncracres The way the athlete '



percetves each situation, whether it be practtcmg or competmg is. umque to that 1ndtv1dual
‘Her phys1ologtcal and behavioral responses to these sr/uatrons also reflect her mdrvxdualrt)

Y

Coaches are in a position to alter the athlete's. percepttons through changing the srtuatronal
components and/or provrdtng the athlete w:th an opporturmty 10 develop her emotional
control by applymg a stress management techntque such as progressrve relaxation. To bl
effecttve and transferable to the gymnasrum the use of such a techmque must be understood
, bv ?he coach and especially the athlete. A large part of its ef f ectiveness depends upon the
athlete's perception of whether or not it will help her, and if so, how and to what extent, -
The results of 'the performance data in this study revealed little conclusive evidence that\
]
the athletes skill perl/ ormance was af fected by the unstressing techntque because there was no
direct link between the treatment and perfc ormance. However there ‘was strong evidence that
the.athletes benefited psychologrcally by developmg their self conf 1dence and mottvatron when *
they would have otherwise given up due to f earor f rustratton In the long run, the |
’ developmentof these skills seems to mcrease the _athlete s intrinsic motivation, the importance
of which cannot be underestimatéd in athletes.
. There is also evid_ence that merely paying attention {0 the athilete and showing interest
in her as an individual, in a very important aspect of her life produces beneficial results. In .
team sports there isa greater\possrbrht) that the coach may treat the athletes as a team not as .
' ‘mdrvrduals In both team and mdrvrdual sports increased individual communication can
determme what situations are stressful to each athlete and in what way, and how the reponses
to these sttuattons can be reevaluated to benefit the mdrvrdual asa team rnember
Inevrtably, the: athlete wrll face the f rustratron of not progressrng as qurckly as she 5.‘
thrnks she should durmg the learmng stages of a skill” The interest must be taken in the athlete
to help her understand her response pattern, and gain the emotional control to effectively deal .
with these frustrauons that are mevrtable in skrll development The results of this study

suggest that observrng a reduction in the frequency of poor perf ormance rnay mdrcate the f ir"st

stage of performance 1mprovement after which the good perf ormances 1ncrease in frequency
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The communication of this 10 the athlete can help'to change her perception of her performance

-

level. \

Athletes are not only 1ndrv1duahstrc in their perceptrons but also in their behavroral
responses. The trends and patterns of skill performance were varied within 1nd1v1duals The
athlete perceived her own level of performance in relation to the standard she had set for
herself .l This greatly influenced her attitude during perf or_rnance and consequently her actual
: skill performance. Theref ore‘, consistent and optimal performance is not dependent solely on
. physical capability, but alson the athlete's perception of whether she thinks she can perform |
“the skill, and allowiné herself the time to develop the_coordination and timing necessary for the

optrmal perf ormance of the skrll | ) |

Overall the coachs concerted efforts to understand their athletes as individuals, accept

their idiosyncratic responses, and provrde the opportunrtv for them to develop thetr emotional
control can all be beneficial to the mdrvrduals as well as to their athletrc performances.
Coaching is the "art"” of bemg able to eff ectively communicate with the athlete to solve her |

- lndivldual prob‘lems, that she percervesw to be 1mportant in an athletic performance situation.

E.,Recomymendati‘ons for Future Research .
; "The following recommendatrons 6were made‘ for future research that deals with the
‘physiological, psvchologlcal and behavioral components of the athlete
' 1. | The case study desrgn needs to be more widély.used to develop a better understandmg of
the mtqrrelattonshrp among these components within the mdrvrdual Wrthm thrs
desrgn employrng a time lag of treatment whtle observmg several athletes stmultaneously allows
| the emphasrs to be placed on’ 1ndrv1dual diff erences whlle controlling for the threat to’ mternal
Valldlty froma htstory effect. | o
\ 2 Applymg modrf ied progressrve relaxatron to male athletes as well as athletes of other

.sports will develop the generahzatron of these results

3. Data on- the use of other stress management techmques wrth athletes will determine °
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[y

which techniques are better for which.type of athletes.
4. The direct hnk between the treatment and perf ormance in a f ield setting needs to be
examined. Usmg extensrve self -reports or radio telemetry the "realness” of the experrmental
s'etting and the athlete's perceptions can be eval'uated. - : N |

5. Self - reports reveal valuable inf ormatron that ma‘ccount £ or 1chosyncrac1es in the' data.®
“Those idiosyncracies need o be better understood in heu of treating them ds exceptrons to a

general pattern. They may represent an emotronal response that can contrrbute to-a better -

understandmg of the mterrelated responses of ‘the athlete

. i

6,7 Since it has been shown that the athlete s perceptrOn of the srtuatton has a tremendous
impact on behavroral responses to that situation, future research needs to be drrected toward
‘developtng a theoretrcal model 1o understand the relatronshtp between cognmve varrables and
behavroral response In partrcular an understandmg of the subJect S cogmttve coptng process 4

in various sttuatrons ma) be srgnrf 1cantlv related to behavroral responses

°
'

7. Further research m exammmg the athlete S development of emotronal control through :
brofeedback needs-to be exarnmed There is aneed f or the athlete to be. able 10 recogmze “the
- intensity ‘of her tension level Further there is a need for her to be able to control her level of

arousal rarsmg or lowerrng it accordmg to the srtuattonal demands The rehponse svstems mav

show drff erent mterrelatronshrps when the athlete is provrded feedback

5 i
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Experimental Procedures
Exp.

Time Grp. Procedures

Pre-Testing All oL Administer Pre-Test SARP

Weeks 1-3 All Baseline Procedurés:
a) Physiological Stabilization
b} Five minute Baseline Physiological Testing
(EMG, EDA, TEMP) {Pre-Training}
¢) Performance Testing: 2x/week in gymnasium

Weeks 4-15 E3 Continue Baseline Procedures
(Physiological and Performance Testing)

Weeks 4-5 E1 " Treatment Procedures:

Weeks 7-8 E2 a) Physiological Stabilization
'b) Five minute Pre-Training Physiological
Measurements
(EMG, EDA, TEMP) ' A
‘c) Tape 1 - Unstressing Treatment (10 minutes)
d) Five minute Post-Training Physiological
Measurements :
(EMG, EDA, TEMP)
e) Unstressing Home Training - 1x/day
f) Daily completion of RUS before and after
Treatment o

; g) Performance Testing: 2x/week in gymnasium

Weeks 6-7 El Treatment Procedures using Tape 2

Weeks 9-10 E2

Weeks 8-9. El Treatment Procedures using Tape 3

Weeks 11-12 E2

-Weeks 10-11 - El Treatment Procedures using Tape 4

Weeks 13-14 " E2 ,

Weeks 12-15 “El Baseline Procedures

Week 15 ~E2

Post-Testing All 2) Posi-Test SARP

b) Post-Research Questionnaire
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‘ S ' TAPE l '
' Shrft 04 comf ortable posmon Be sure your beltis’ loose your shoulders are loose, your legs
uncrossed, your: glasses off.. .Close your eyes. Clench your right fist:, ‘tighter. and trghter Be :
" sure you continue to breathe, allowmg the lips to be slightly parted » .
Exhale through the mouth, whrspenng HA Be sure the rest of the: body is relaxed Observ‘e L

* - the sensations of tightening.

Now let go and relax.. .Observe the contrast in fi eehng between .your nght frst tensed and
relaxed. Observe thé difference in the way. your right and left hands feel now. ,
Now. tighten your/left fist.. :Observe, the sensations of tightening. Be sure you keep breathing, - *
and that the rest of the body is relaxed. Now. let go. Observe the sensation. "and feeling of e
7 letting go...If your attentron wanders to other thrngs gently brmg it back to.the. sensatrons in.

| your.arm.
Now tighten both f ists. Observe the sensatron of trghtemng Then let go and relax all over
~Enjoy the sensation... .

~ Now bend the elbows Tense both biceps (in the f ront of your upper arms) Let ‘your hands ;

and fi mgers be relaxed. Observe the: sensatrons of- trghtenmg .

B -~ Keéep breathmg Be sure your neck, your jaw, and the rest of your body arte relaxed:

'Now relax and let your arms drop €ither to your srde or 10 your lap. ‘Notice the drf f erence in .
. feeling between tensing and letting go, :

o Stralghten your arms so that you tense your tncep muscles (m the back of your upper arms) ,

again keeping your hands relaxed. Keep breathing smoothly...Observe the sensations of

- tightening. Relax your arms at'your sides or on your lap. Relax allover... .

Notice that your arms feel comfortable and heavy. Feel the relaxation spread up your arms
~ Notice that your arms feel heavier and heavier as you relax more’ -and morte.

_Frown hard...Be sufe the rest of your body is relaxed. Relax and. let go...Now wrrnkle your
‘eyebrows up toward your scalp. Be sure your tongue, ‘jaw and: neck are loose and you are not
holding your breath...Observe the sensatlon of tlghtemng Relax and let your brow be smooth
‘Observe the sensatrons of relaxation. -
Now tighten your eyes. Trghten the muscﬂes deep in your eyes as well as. the facial muscles .

- around your eyes. Be sure your tongue your jaw, the’ back of your neck and the rest of your:

e Press your tongue hard against the 1oof of your mouth Observe the tension.. Relax and let go

body are relaxed.. Relax and keep your eyes gently closed Observe the sensations of relaxatnon
- and how they dif fer from those of tightening.. " - j
Clench your jaw and clench your teeth. Study the tensron in the Jaw Be.sure you keep _ Co
- breathing...Relax and let go.. .Slightly part your lips and as you exhale let the arr go out your PR
‘mouth in a soft whispered HA. i

Feel the relaxation in your cheeks, scalp, eyes, face, arms, hands
Now tighten your neck by tilting your head backwards Be sure you keep breathrng and the fest.
of the body stays relaxed. Feel the tension in your neck...Relax and. let go.

" Breathe comfortably and let your jaw be relaxed. Brrng your head forward toward your chest

Feel the tension in your neck. Relax and let go..

* Raise your shoulders to your ears. Be sure the neck and the rest of your bodv are relaxed.”

Notrce the contrast between how your shoulders feel and how the test of your body

“ Teels...Relax and let-go..

* Let the relaxation flow mto your back neck throat ]aw and face. Let it spread and g0
deeper and deeper...Feel the force of gravity pulling on your body...

- Breathe deeply and hold your breath. Note the tension in your chest and shoulders Be sute
. your eyes, your jaw and the rest of your body are relaxed. Exhale and observe the f eelings.
‘Breathe in'and out normally.. Notice how on each exhalation you feel: more and more’ relaxed
Let the chest walls be loose and soft as you breathe out..

Now take another deep breath. Hold your breath. Be sure the neck is relaxed Exhale Feel
the release of tension. Let the relaxation spread to your shoulders, neck, back,’ #nd arms. o
Trghten your stomach as 1f you were recetvmg a blow there, Make it solrd Relax and notrce . oo
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- the well -being that accompames your relaxatron : ‘ e

‘", -

Now suck your stomach in. Holdit.. .Relax and let go. Let your breathmg go smoothly and

"easrly Note that you can feel the whold lower abdomen move out as you inhale.. Notice how

exhaling relaxes your shoulders chest and stomach Let go of all the contractrons in your

- . body:... .
~ Arch your lower back’ $0 there is a space between it and the f’loor or the charr Feel the tensron v
along your spine and back. Be sure your legs and the rest of your body are relaxed.. .Relax and

let go...Relax the: lower back upper back stomach ‘chest, shoulders -arms, face Relax

further..

Tighten your buttocks cBe sure your abdomen and the rest of your body are relaxed. Keep
breathing...Relax and let go.. Feel how drf ferent the sensations of relaxatron are: from those

" accompanying the trghtemng

- Now. pornt your toes and feet downward to trghten your calves and the arches of your £ eet Be
' sure you keep breathing...Relax and let go..
" Curl your toes-toward you to.create tension along your shrns and the top of your feet.: Relax

and let go...." “

Now let go rnore and more of-each of the parts of the body: feet relax.. ankles relax calves

and shins...knees and- thighs... buttocks and hips...Feel the heavmess of your lower body...

~ stomach relax...waist relax.. lower back...Let go more and more.. Upper back relax...chest

relax...shoulders...arms...Let relaxatron take over.. throat relax neck jaws and face--all

‘relaxed. ' o

When you fre ready, take a deep breath sit up ancl gently open your eyes Observe how you

" feel and how the world looks Do you notice a drf ference in brrghtness clarrty, vrvrdness

aliveness, depth in vrsron

&

e
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" Get in a comfortable position. Minimally tighten your right fist so. that.you feel only the.*~

© smallest.amount of tension.. Hold it at this level. Be sure you continue 1o breathe...Now:let.go

‘and 1glax... Observe the difference in feelings between the right and left arm and fist... = ..~

- Now minimally tighten your left fist.. Hold at this level so that you just feel the -« = =
tightening.. Let go and relax. Let the relaxation §pread through the arms and the Test-of the
body.:. s s i T T
Now tighten ever so slightly the following parts of your body. - (Each: time tighten only to the -

: point-at-which you can observe tension, where you become conscious of or can “feel” the ..

tension.- Hold the tension at that level, and be sure you tighten only the intended muscle while . " -
the rest of the body stays quiet and relaxed. Be-sure you continue to breath¢. Each time you -« i

let go, let those parts relax further and further.) Tighteén ever so slightly your scalp...let 80

" and relax.,.Yourforehead and facial muscles;..let go and relax...The eyes.. let.go.and = =

. and serenity...

relax...The tongue, jaw, and lips...let go.and Telax.. Let the face become smooth and soft... = ¢ .
Let the eyes sink into their sockets...Now slightly tighten the throat.and neck. Holdit..Letgo
-and-relax. . S A B L SN
While continuing to breathe, minimally tighten the triceps: Be sure the.neck, eyes, and tongue ..
are relaxed.’.Let go... AR e R R A\{ Che D e
_ - Raise your shoulders to your ears jmiriim‘ally.' Be sure the neck stays logs_é. Observe how.the
‘shoulders feel different from the rest of the body...Let g0 and relax. . Feel the relaxation

_ sinking threugh the body...Minimally. tighten the stomach, . Keep breathing ...Let go-and i

" relax...Minimally tighten the buttocks...Let go'and relax .“Minimally tighten the feet; calves,

* and thighs...Let go and relax.. Let yourself reach an ever deeper level of relaxation, a catmness

- Now minimally tense every muscle in your body so that you just feel the minimum o T
“ tension...jaws.. .eye'sv..;'shoulders..,a&'rms’..".chest... back...stomaéh...legs...Be sure.you keep ..
- breathing.. Feel the minimum tension in every part...Let your whole body relax. Feel a wave .
‘of calmness as you stop tensing... i B o

" Now, with your eyes closed, take a deep breath and hold it. Note all the minimum

©  tensions...Exhale and feel the telaxation and calmness developing...Note the feeling of . '
heaviness... . - . e T e T e
Again take a breath and hold it. ‘Observe the tensions...Exhale and et go. Feel the relaxation
‘developing. Breathe easily and normally so that you feel the movement.in the lower ) J
abdomen...As you inhale, observe how your abdomen expands. For the riext minute, observe, i
your‘breath. Let the abdomen move in and out while the chest stays soft and sglazed. -
Each time you inhale, think, / am...and each time you exhale, think, ...relaxed.” Be sure.your .. .
“breath moves easily and smoothly in and ‘out with a: gentlé movement in the abdomen... -~

Feel the deeper relaxation.. Feel calm;, tranquil, and in control; These feelings come with*deei)j TR
" relaxation...Notice the developing sense of inner conf’ idence...a calm indifference to'external . .-

events. - o T ' ’ ' L T « :
Now let's deepen the relaxation even f urther by mentally repeating the words 'relax’, ‘calm’, .-
" and "in control' with each exhalation for the next few minutes... . - SRR SIS LN

_Just attend to the relaxation in your body.. Notice the serene, calm effect, the heavy, pleasant” .-

feelings...Make sure that no tension has crept back into, your head and scalp.. Smo ut your - -
‘forehead, eyes, face, lips, nose, tongue, and mouth. All are relaxed.. Make sure that no B
- tension has crept back into the rest of your body. Let relaxation spread through your neck,
shoulders, and arms; down your sides; through your chest, stomach, lower back, knees, shins, =

ankles, and toes...Let your entire body relax more and more deeply, as you repeat the-words
~'relax',"calm’, 'in-control’, on exhalation. .. _ ' S e

Let the entire body feel more and more relaxed. Let the feeling of relaxation, calmness and

control deepen for a few minutes.: Think and feel the words 'relax',..'_calm’,-,'cor'ur.ol '.asyou .
‘exhale... . Sl ' R Coe e .

“‘Now develop your own personal relaxing image. Take any scene»whic’h_'y’ou find especially

relaxing: (a warm beach, sitting in front of the firein a log cabin on a winter evening, floating
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ona raft ona meuntam lake sallmg ona calm day.. )and stay in your 1mage --see it, smellit,

B .ltaste it, touch it, be it. Stay focused on an image that is partlcularly relaxmg For the next few:
..~ 'minutes go with the image and allow the relaxation to deepen e

o Mamtam the sensations of relaxatlon ‘Stretch, take a deep breath Exhale and gently open
" your eyes.: Observe how you feel and how you expenence the world :

[

*
L S,
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TAPE 3

: Drrect your attentron to the area of your neck Press your head back as far asit can go and

feel the tension in the neck...

~Hold the- neck there,..Be sure the rest of your body is relaxed Contmue to breathe
. easily...Relax and let go. Observe the lettrng go...Press the neck back and notice the
o tensron Relax and let go.: Let your neck relax.. Press it back agam and hold.. Relax and let ,

‘ Roll the head to the right as if. to look to your nght Feel the tensron shrft Be sure the ]aw
. and tongue-are loose and relaxed... Breathe easily...
~ Now relax and let go...bringing the head back to center.. Roll the head to the lef tas 1f to look :
o leftl. .Hold it there and feel the tension. in. the: neck.;.Hold...Now let go..
 Relax and let go bringing the head: ‘back to the front...Now press your chm agamst your chest
keeping the jaw muscles loose.: Press the head f orWard more feeling the muscles in'the back of
the nieck becoming tense.. Let go Bring the head back to a normal posrtron lettrng all the neck

muscles relax...Relax and let go.. .breathing

easrly

Let all the muscles in your neck, -around from front 5] back nght and left release and let L
go...Let your head sink down, feeling a little bit heavier witheach out-breath. = . o
“Let your whole body relax more. . For the next few minutes, inspect your body If you locate

any area.of tension, tighten that area and let go.. . and relax.
Raise your shoulders to your ears. Keep the neck muscles loose. Hold it and observe how the

shoulders feel different from the rest of. the

body...Let go and relax. Feel the shoulders

relax...Continue to breathe’ easily.. .Raise the right shoulder to the right ear. Keep the head
- Jooking straight and the neck muscles relaxed.. .Hold the tension-and notice the difference-
between the right and. left shoulders....Let go and telax...Allow both shoulders to feel loose and
relaxed...Now lift the right shoulder up to the-ear...hold the tension there.. .comparing the left .
~_to the right shoulder...Relax and let go.:.Press both shoulders back f eelrng the pressure : agarnst

. the backrest...Keep the neck muscles loose ..

notice the difference between. the tension levels in

- the neck-and the shoulders.. :Relax and let go...Let both shoulders rest easily...Now pull both
shoulders forward as far as possible.. Feel the tension in the shoulders.. Relax‘and let
- 80.. .Check the rest of your body for tension...Let your whole body relax . : 7
\ Now trghten ever 5o slightly the following parts of your body. ‘(Each time trghten only 10 the :
. 'pornt at which you cart observe tension.) Tighten ever so slightly the muscles in the back of the '
neck...The rest of the body stays quiet. and relaxed...Let go and relax..
- Slightly trghten the right shoulder...Held the minimal tension level comparmg the f eehng wrth
~_that of the relaxed shoulder... Relax and let go...Both’ shoulders are loose.. '
Shghtly ttghten the lef t shoulder .tighteri only the left shoulder untrl yau can 'f eel’ the
" tension...Be sure to continue to breathe. Relax apd let go... -
‘Now. tighten all the neck and shoulder muscles as hard as you can...hold the tension.. Relax

‘ and let go...Observe the sensation of lettrng
* and on the exhalation,. in control'.

g0.. Say to yourself on the mhalatron ‘Iam'.

Repeat and allow the sensatron of relaxation to occur.. Af ter a few mmutes stop, relax apd
stretch the body. Take a deep breath Exhale and gently open your eyes

-

Al e



' : o TAPE 4 T
Get comfortable and let your body relax and test. For the next few minutes, feview the
previous. sensations of learned relaxation. Relax all over. Allow-a pleasant leaden heaviness to
develop. Allow the comfortable sensations of warmth to flow through your entire body...
_Feel the calmness of being enveloped by restfulness...heaviness...and ‘warmth, so that nothing.
can disturb you...Feel the inner restfulness.deepening, and feel that, as'you relax and enjoy -
‘these sensations, you will gain a'sense of strength and control from the inner restfulness...
Feel your muscles yielding and relaxing all over...Let the contractions Joosen. Feel more at
rest... - ) PR R Co R B
‘Let your breathing come freely and easily without any effort...Think of your blood. vessels -
“widening-as you relax so that circulation improves without strain or effort...Feel the pulsing ‘
and throbbing sensations in the fingers. Again with each inhalation think, 'J am'...and with -~
each exhalation feel... "in control’. Let nothing excite you or upset you. Concentrate on the
feelings of relaxation and the ¢almnéss that grows out of that relaxation. Try to surrender 10 .-
the goad feelings all over. ' Seloe SR R S
Now minimally tense every muscle in your body so that you just feel the minimum
‘ tension...jaws...eyes...shoulders...arms...chest... back...stomach...legs...Be sure you keep
'preathing. Feel the minimum tension in every part.. Let your whole body relax. Feela wave
‘of calmness as you stop tensing... - B : o L o
Now, take a deep breath and hold it. Note all the minimum tensions...Exhale and feel the
relaxation and calmness developing... Note the feeling of heaviness... . S
~ Again take a breath and hold it. Observe the tensions...Exhale and let go. Feel the relaxation
developing. Breathe easily and normally so that you feel the ' movement in the lower
abdomen...As you inhal¢; observe how vour abdomen expands; - For the next minute, observe
-your breath. Let the abdomen move in and out while the ?’hest stays soft and relaxed. ;
Each time you inhale, think, '/.am. ...and each time you exhale, think,...'in control'.Be sure
your breath moves easily and smoothly in and out with a gentle movement in the abdomen.
Now hear the wofds 'in control'. Think about the words 'in control’, and feel it more and
. more, Just let the words 'in control' echo. Feel the pleasant feelings vol associate with the
- .words. Capture the feeling of control 'that-c_ome_s when you relax and feel calm. Capture the
feeling as you relax more. : ‘ L. ‘

- Fora few moments, observe any tension in your body. When you f ind tension, think about the

" words 'calm', ‘relaxed", ot' in control'. Feel the body let go and relax. Allow-the sensation of -
relaxation to-occur in that'part of your body.~ ... . .. o o .

" Now deepen the relaxation even further by mentally répeating the words 'relaxed ' calm',and-

* . in control" with each exhalation for the next few minites...Just attend to the relaxation in your" - ‘

“body. Natice the serene, calm effect, the heavy, pleasant feelings...Make Sure that no tension
Has crept back into your head and scalp. ‘Smooth out your forehead, eyes, face, lips, nose,
tongue, and mouth. All are relaxed. Make sure that no tension has crept back into the rest of

~your body.. Let relaxation spread through your neck, shoulders; and arms; down your sides;
through your chest, stomach, lower back, knees, shins, ankles'and toes...- Let your entire body

~ relax more and more deeply,-as you repeat the words 'relaxed', 'calm’, ‘in-control’, on- -
exhalation.... o S RO L L e

. Relax comfortably-and fully...Rapidly go back into that heavy, comfortable feeling all over and -

feel the good sensations of warmth throughout your entire-body...Sens€ that nothing can” - )
disturb your feeling. Recapture the inner restfulness that deepens and gives you inner strength

- and confidence. Feel-all your muscles, yielding and relaxing as you let go of ‘contractions’ - -
agerywhere in yourbody. Let yourself feel completely at rest, with your breathing coming

freely and easily... -~ . 0 .

. Now develop an image of yourself in the upstairs'gymnastic room. Imagine yourself preparing -

1o practice the front salto mount over low bar. You have just set the bars and have finished

.chalking up, and are facing the low bar ready to §tart your approach. Stay in your.image, see -
the bar.-the surrounding mats on the floor; the people standing close to the bar, see the light,
coming in the window. For the next few minutes; go with the image you have created while -



L'l

you observe your body for tension. Make sure no tension has crept back into your neck or
shoulders. Let the relaxation spread and allow the feeling 16 -deepen. Maintain the sensations
of relaxation. Breathe easily and smoothly.. Each time you inhale, think '/ am'-and each'time

" you exhale, think,..."in control'. Remind yourself to stay.fully and deeply relaxed: Usethe . -, o

~words ‘calm’, 'relaxed’, and 'in control' when you feel tension in your body.
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RATING of UNSTRESSING SESSIONS

After each session of relaxation training, describe:

Name

“‘Date

|

a) the practice situation (your physical position, the place and time of day) )

b) your level of tension before and after the session

~ (circle one number on the scale from 0 - 10)

" Date

Tapp

1234
(circle one)

a) Physical Position:

Place:

Time:

b) Level of tension before listening to the tape:

0 1 .2
Most unstressed -
you have ever been

Level of tension after listening to the tape:

0 1 2
Most unstre‘ssed
you have ever been

3

3

4"

4

5

5

6 7

© Most stressed

6 7 -
Most stressed

8 9 10
.you have evef béen

"o

foe

8 9/ 10

you have ever been
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. SKILL PROGRESSIONS - Uneven Parallel Bars

. HS to Free back hip circle to HS on HBR (2.17)

Straight arm back roll extension
(Floor)

HS free back hip circle to HS
(LBR/Spotting)

. HS free back hip circle to HS

(LBR)
HS free back hip circle to HS
(HBR/Spotting)

. HS free back hip circle to HS -

(HBR)

. Cast straight body to HS from front support (3.2)

From partial shoulder extension, push with straight arms to HS /_M '
' (Spotting/FBR) ‘
Cast to 45 degrees

. Cast to HS

(LBR/Spotting)
Cast to HS
(LBR)

. Cast to HS

(HBR/Spotting)
Cast to HS
(HBR)
.Front salto mount over LBR catch HBR (1.10)
Front salto
-(Floor)
Front salto from beat board over r0pe at’3 feet

. Front salto from beat board onto trampolme bed covered thh 8 inch mat

(Spotting)
. Front salto from beat boacrd over LBR j
(Bar pad/ Spotting) .

. Front salto from beat board over LBR

{Spotting) -
Front salto from beat board over LBR

. Jump to HS on LBR (1.4) . -

Jump to HS
(Floor)

Jump to HS
(FBR)

Jump from beat board to HS on bar
(LBR/Spotting)

J ump from beat board to HS on bar .
(HBR)

. HS Pirouette (360 degrees)(3 5)

HS pirouette (360 degreesk
(Floor)

HS pirouette (360 degrees)
(FBR/Spotting)

HS pirouette (360 degrees)
(FBR)

. 233
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4. HS pirouette (360 degrees)
(SLBR) |

5. HS pirouette (360 degrees)
(LBR)

[y

SKILL PROGRESSIONS - Balance Beam
» " v

F. Backward extension roll to HS (6.7) P .
1. Bent arm back extension roll on line : .
(Floor) . :
2. Bent arm back extension rol]
- (LBM/Beam pad)
3. Bent arm back extension roll -
(LBM) !
‘4. Bent arm back extedtsion roll
(HBM/Spotting)
5. Bent arm back extension roll
(HBM) . ' '
. Swing to HS from straddle "L" sit (1.42). - L
Isometric hold with shoulders at 45 degree angle - ' o
Swing up to 45 degrees ' ’
Cast to HS ,
_(MBM/Spotting)
4, Cast to HS
(MBM)
5. Cast to HS
(HBM/Spotting)
6. CasttoHS , :
(HBM) L
H. Front salto mount on end of beam (1.28)
. 1. Front salto on line -
(Floor) ‘
_ Front salto frem beat board to box horse.
. Front saito from beat boarr‘d onto beam
(MBM/Beam pad/ SpoF;ing)
. Front salto from beat board onto beam
(HBM/Beam pad/ Spotting) :
5. Front salto from beat board onto beam &
* (HBM/Spotting) .
6. Front salto from beat board onto beam
. (HBM) _
I. Jump to HS on side of beam (1.36)
, 1. Jump to HS \ ” ’ , : ~
(Floor) ‘ ' " .
2. Jump to HS : ’ :
(LBM)
3. Jump from beat board to HS on beam
(HBM/Spotting)

w0

N

N



. Jump from beat board to HS on beam

(HBM)

. HS Pirouette (360 degrees) from side HS (1.44)

. HS pirouette (360 degrees)

(Floor) ',

. HS pirouette (360 degrees)

. (LBM/Spotting)

. HS pirouette (360 degrees) ) '
(LBM) , fg

. HS pirouette (360 degrees) SR e

(MBM) . _ ' ot

. HS pirouette’ (360 degrees) : -

(HBM)

o
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, . APPENDIXE®
o . Stress Ratings of Progressions "
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Dear Gymnast .

ThlS questronnarre is part ofa research study berng done at The Unrversrty of Alberta
~

T .

lEdmonton Canada
; “Please atternpt fo answer each questron as honestly and smcerely as you can One of the
responses should frt your answer to each rtem Please do not leave any answers bIank

All 1nf ormatron from these questronnarres is conf 1dentra1 a,nd Wlll be used f¢ or research purposes

only.-

There are three parts to the questronnarre

. Part A Personal mformatron (Name age etc.)
" Part B On each of 10 selected skllls you ate asked 1o choose a response that explams the
‘ learnmg stage you are at on that partrcular sklll

Part C: Stress level you' experrence when attemptmg to perform each of the 4 6 progressrve

stages spec1f ied f or each skrll

&

¥,

All abbreviations used in this questionnaire are listed\ on the last pagé of the questionnairev'
- . package. S S '

@

e

Your cooperation is sincerely appreciated. SR G
, N ’{ a” )
K ) Afs L 5 gy M"'bb
) ofs o F A . 0"
o - S "+ Susan Rouse .-
BRI w S DT
RS C . : e ‘g “ 3 Lo “', B S ,
2 B }" o S Ph.D. graduate student
B u o

e | University of Alberta



. Name =—

Age

)
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' //'Schopl/jCIub you compete with

City

e

<

;__‘Collegiatg

. High schodl
| __Jr. High sChooi'l""
| cp‘;g level (Canadian)’ . Club level (American)i
h __Argo o co . ‘, __ blassIII A
Ty et N Clsil

-

. R
- Class 1
' Elite

| __ "B" Jlé‘vel " Optionals onlynb .
_ Pre-Elite: 1 23 _ "~ Other (Please expldin)
_Blte: 1 203 i

o Other (Please explain)

o __Coihpulsories’ on’ly" e
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Sk
BOE | R
5 ‘. ) . ““A'“-’ e . « } PR ) . r‘-" ';."*" : -

' This part eiamiries what stage of learning you are at on 10 sé_elécted skills on bala'ncé beam and
~ .ﬁne'ven parallel ba;rs |
Each skxll is hsted on. the lef t.
' At the top of the followmg page there are: six Tesponse categones (A to F) ranging from
" ) A‘V\' - R
. A~ ever tned 'thxs sk111 N
- - can consxstently perform thls Sklll thh the beam or bars at regulatlon height

’ and w:thout padded equlpment or spotters on 7 out of 10 trials”.

Instructions; Choose the category (A, B, C. D, E or F) which describes your own perédnal

_ performance level _on'eaclih‘of the 10 skills..
- Place the letter of your response in the blank on the right f 6ﬂoWirig'éach skill.
.
{ |
&



e ‘Uneven Parallel Bars
1 HS to free backhrpcrrcle o HS on HBR. T o e

e 2 Cast strarght body to HS from from support onHBR. . . .. S .

4 Jump with straddle from LBR to HS on HBR 1/2 prrouette L. PP P

. A10 HSprrouette(360degrees) fromsrdeHS. C e e . . L

Response Categones

5. HS pirouette (360 degrees) onLBR. . .. ... I R

6. BackwardextensmnrolltoHS ...... T e

-7."Sw1ngtoHS from straddle "L™ it . . . ... L. e

| 9.> J ump w1th straddle to HS on side of beam 1/2 ptrouette ........ IR ..

241

- I have never tned thlS sk111

B : 1 have trxed this skill.1 or 2 times.

C I have consrstently worked oh thrs skrll with padded equtpment extra mats and/or a

spotter

©

B D 1 have tned thrs skrll w1thout any extra mats; pads or spotters ‘but I cdnnot perform the

skrll consrstentlya '

“E- I can correctly perf orm this sk111 without extra mats pads or Spotters on less than 7 out of

RS IOtnals

F - I can consrstently perf orm thrs skﬂl wrth the beam o1 bars at regulatron hetght and wrthout

. padded equtpment or spotters on at least 7 out of 10 tnals

2}

Y o Skill"__ T ‘_ ' : : u C . ,Respohse

e R (Choose from response
S o ~ categories A through F)

3.-V'FrontsaltomountoverLBR catchHBR = . L L

Balance Beam

8. _Frontsaltomountontoendofbearn: SIREE e



12

B_.C_

- On the f ollowmg pages, the 10 skxlls from Part B are hsted Under each skill are 5 or 6
progressrons desrgned to help the gymnast learn the skill. '

Blease rate each progressxon for each sk111 accordmg to the 10 pomt stress SCale on the nght

L

Stress is def med as your emouonal state or feelmgs 0 f nervousness or tenséness when you are
. fprepafrmg to per form a gymnasnc skllI
"What level of stress do you feel when attemptmg to perform each of the followmg s

progressnons" TR

- The Stress level scale denotes. two numbers for each level of stress

1 & 2are low stress levels

3 & 4 are ’moderately low stress levels"v‘ ' * S
3 & 6 are moderaze stress levels
& 8 ate: moderately high stress 1evels o

LN

.9 & 10 are }ggh: stress levels._ E

Circle one numbet which corresponds to your stréss level for each progression.
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Skill Progressions - Uneven Parallel Bars R e
R ’ h - Stress Level

I

. HS to Free back hl}i clrcle A HS on HBR (2. 17) ,

j Stra1ght arm back roll extensnon oo T B - o 01234 56 789
K (Floor) ~ : “ o o
2. HS free back mp ClI‘Cle HS o - 0123456789
' (LBR/Spottmg) o : ‘ o -
HSfree back hlpcu‘cle toHS Y S 0123456789
(LBR) | e T . '
.HSfreebackhlpcucletoHS S St 0123456789
(HBR/Spottmg) o o N : »
HS free back hxp cucle 10 HS I o . 012.3,4‘567:89
(HBR) . ‘\ Lo . ’ o
. :Cast stralght body to. HS from front support (3 2) | : o '
. Castto45degreesonLBR R S 0123456789
CCastwoHS ' Ao 0123456789
- (LBR/Spotting) o LR
. CasttoHS - SRR - 0123456789
(LBR) ; | ’ S SR ,
',.CasttoHS T R Co 0123456789
. (HBR/Spotting) ' : T . ,
. Cast to HS 4 R | 0123456789
~(HBR) - % - . :
(.




\‘ I8 0,
C.Front salto mount over LBR catch HﬁR (1.10)

1. Front salto
(Floor)

v

2. Front salto from beat board over‘rope at 3 feet

3. Front salto from beat board onto trampoline bed
- covered with 8 inch mat’
(Spotting)

. 4.+Front salto from beat board over LBR
' .(Bar pad/ Spotting) :

5. Front salto from beat board over LBR
(Spotting).

{ - .
6. Front salto from beat board over LBR

D. Jump with straddle to HS on HBR (1 4)

1. Jump with straddle to-HS
. *(Floor)

_2. Jump with straddle to HS
(FBR)

3. Jump with straddie ‘f rom beat board to HS on bar
(LBR) .
. . .
4. ] ump with straddle from LBR/ 10 HS on bar
(HBR) .

5. Jump with straddle from LBR to HS 1/2 pirouette
(HBR)
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0123456789

0123456789

0123456789

0123456789

0123456789

0123456789

0123456789

0123456789

0123456789

0123456789

0123456789
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N

A

. HS Pirouette (360 degrees)(3.5)

. HS pirouette (360 degrees) 0123456789
(Floor) ’

. HS pirouette (360 degrees) ) - 0123456789
(FBR(Spotting) o ’ : o

. HS pirouette (360 degrees) ' ' 0123456789 ‘

(FBR) ' \ . o o

. HS pirouette (360 degrees) 0123456789
(SLBR) v : R

. HS pirouette (360 degrees) ' 0123456789

"~ (LBR)



Skill Progressions - Balance Beam

. Backward extension roll to HS (6.7)

. Bent arm back extension roll on line
(Floor)

. Bent arm back extension roll
(LBM7/Beam pad)

. Bent arm back extension roll ‘
" (LBM)

. Bent arm back extension roll
: (HBM/Spotting)

.5, Bent arm back extension roll. -

(HBM) ®

. Swing to HS from straddle "L" sit (1.42)
. Straddle press to HS

) (Fl_oor) ©

. Swing up to 45 degrees from straddle "L" sit
. Castto HS
(MBM/Spotting) -

. Castto HS :
(MBM)

. Castto HS
(HBM)
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Stress Leve)

/

0123456789
-0123{5§789
'9123456789

0123456789
10123456789

0123456789

0123456789

0123456789
0123456789

0123456789

|

K]



1.

a

.H. Front salto mount on end of beam (1.28)

Front salto gn line
(Floor)

. Front salto from beat board to box horse

Front salto from beat board onto beam
(MBM/Beam pad/Spotting)

Front salto from beat board onto beam .
(HBM/Beam 'piad/ Spotting) ‘

i

Front salto from beat board onto beam
(HBM/Spgtting) ‘

. Front salto from beat board onto beam

© (HBM)

. Jump with straddle to HS on side of beam (1.36)

. Jump with straddle to HS

(LBM)

. Jump with straddle to HS

(MBM)

. Jump with straddle from i)eat board to HS on beam with 1/2 pirouette

(HBM/Spotting)

. Jump with straddle from beat board to HS on beam

(HBM)

. Jump with straddle from beat board to HS on beam with 1/2 pirouette

(HBM)

9
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0123456789
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0123456789
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A

0123456789
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. HS Pirouette (360 degrees) from side HS (1.44)
. HS pirouette (360 degrees) : : , 0123456789
" (Floor) ‘ , .
. HS pirouette (360 degrees) ' A , 0123456789
(LBM_/Spotting) o . : F
. HS pirouette (360 degrees) / s 0123456789
(LBM) ‘
. HS pirouette (360 degrees) ‘ S 05? 23456789
(MBM) .
. 13
. HS pirouette (360 degrees) } , 0123456789 °
(HBM)' - \
. W
1
é i
Iz
, Y] oy 2
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Post-Research Questiopnaire
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,

. Dear

250

oy

 Thef OllOng quesnons are desrgned to commumcate to me your feelings and -reacuons‘ towards '
the research in whm{r you have Just taken part and completed In depth responses are
N ‘encouraged wherever you feel they are appmpnate There are no nght or wrong answers
| Thus please f eexl f ree to express your honest oprmon .

‘All comments of any kmd are encouraged an%wrll be kept conf’ 1dent1al

Thank you for thé tirhe you ha've‘ given (to make this research possible. .



C "('Appéndix'F‘I: . For eXper)imsQ_tglAsubjécts)‘

-A.. What is your bveiail feeling about: R :

\

1. " “the eight w,ée‘k_sf of urx‘Str'ésSing training"(the 4 tapes) : l‘

2. thelaboratory sessions:  + . . - , ‘

.»/

. M

'B." Did the unstressing training afféct you optside of the laboratory?  Explain.

o

T : : {
P
) j

’C,' Géxieral Comments: AR IR



B ‘.(A‘ppegdtix F,: F'()_r'fmbdified‘:expér_imfentél subjects) »

A * What is your overall feeling about:

[

- 1., the laboratory sessions:

-
5

20 the}TuesdéY/Thursday'gym"s'esisions:' ‘

o

«B. .,Gehéral Comments: -

ER

i 23
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