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ABSTRACT
S
“In the field of sports medicine therge is need for an aécurate
measure -of knee torque. If takerf*post-injury and compared with the
bre-season values, this score would allow a spor;s medicinej'spe—
cipliét an objective means of determining when an athlete with knee

pathology  could return to competitioh. The Cybex II Isokinetic

Exercise Unit provides such a measure. Howexg;t in a retest situa-
S :

ot

” . .
ct the effort thee,
R VRN

o d T
tion, a variety of motivational factor§‘ma£$‘

K,

the athlete expends during the test and thus produce less

\

‘consistent torque values. In this case a highly motiyated athlete

: |
may falsely appear to be at an acceptable strength level for return

to éo&petitiqn and thus be placed on the playing field with a
N :
compromised limb. The extent to which the motivational situation
during testing méy influence peak isokinetic torque values has nét

been extensively inVestigated; Therefore, there is a need to
examine the effect of.motivation on maximal strehgthveffort.

The present study was designed using fifty male subjects
between the ages of sixteen and nineteen years of age. These
subjects were tested on the Cybex Dynamometer and then’ randomly e
assigned to five groups. The groups werg‘retested under varying

motivational situations: positive verbal, negative verbal, finan-

cially rewarding, peer pressure and control. The resylts of the



retest'we;e‘compared using fepeated measures‘of.analysis of vari-.
ance and «ovafiance as specified in the 1981 BMDP IV Program.
-~

It was/ found that the motivational environments did not
significantly alter the results in the tapdhrecorded,  high verbal
métivation; the tape-recorded, .low verbal demotivation;— or the
money - motivation groups. However‘ when the §gpjects were sur-
- Trounded by peers during the retest situation, a;a the peérs were
giving vigorous verbal encouragement, there wés a significant
increasevin strength performance.

The hypothesis on reducing inhibitjon to increase strength is

in part supported by this study.

vi
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CHAPTER 1
STATEMENT OF THE PROBLEM

Introduction

Sports Medicine is a rapidly growing and developing discipline

in the Canadian sporting community, The unique health care needs

1

‘of the athlete are being increasingly recognized and accepted by

the public, physicians, exercise physiologists, and sports thera-

pists. The pre-season medical examination, which at one time was.

eithér optional or unstandardized, is now very comprehensive and
includes a thorough battery of medical tests, as well as a wiﬁe.
range of strength tests (51).

Within Athe area ofistréngth testing, 'many devices have been

used and are continually evolving to improve this form of- examina—

‘tion. Originally, strength 'testing was limited to a subjective

b

evaluation by a therapist pfoviding manual resistance to a variety
of movements that the athlete might be required to perform (26).
More recently, specialized equipment and instrumentation have been

developed to permit a more precise evaluation of muscle strength

"about different joints and at various joint angles.

One such instrument is the Cybéx IT Isokinetic Exercise Unit
(Cybex). The Cybex employs the principle of accommodating resis-

tance combined with constant speed of movement, making it an iso-



kinetic exercise devise (31, 75). The accomodating resistance
Specific to this apparatus is provided by an electro-mechanical
breaking ‘mechanism, which also accounts for the very accurate and
reliable measures of torque (53, 78, 80). The Cybex limits the
maximum angular velocity-ofvthe resistance arm to 8 specific selec-
ted speed, from zero degrees td three hundred degrees per second
(31, 35, 64, 75). Near ma;imal muscular effort throughout the
complete range of movement of a joint is possible and a written
'record of the resistance torque provided by ‘the resistance arm
(which equals ‘the effort torque produced by the muscle and 1limb
segment) is provided (18 35). v h :

The level of re51stance prOV1ded'and recorded by the Cybex is
totally dependant upon the level of output or force ‘directed
against the resistance arm by the subject. Even in this setting,
the evaluation of max1mal effort on each effort must be determined
by observing the recorded values of peek torque and noting if there
ie‘ a smooth progression in peak torque values (indicating maximnm
output) or an irregular series~of}peék torque values indicating a
sub-maximal and inconsistent effert (47). Investigatiens nave
indicated that it is improbable that a‘subject can producé a series
of similar sub«maximel effort curves with less than ten percent
variation in peak torque (4, 35).

One commonly recorded.parameter in the pre—season medical

. . . - ' . . v l ) .
examination 1is peak isokinetic torque for knee flexion and knee

i
'



a

extension. This test 1is carried out because the knee is a very

commonly injured joint and the torque values observed in a pre-

season test provide an objective measurement of maximal knee’

flexion and knee extension strength which can then serve as a
) . 5 ‘
baseline for determining adequate muscular strength for returning
;
the individual to full activity following an injury. It is a

commonly accepted, although rarely written standard in sports

therapy, that the decision to return to the playing field is made

for an athlete with an injured kﬁee when maximal peak isokinetic
torque .valﬁes on the Cybex are within five to ten per cent of pre-
segson values (21, 26, 46).

The role ﬁhat motivation may play in these maximal effort
strength tests fpr the recbvering atﬁlete has been given minimal
consideration, if not totally ignored. Actual strength scores
6btained on the Cybex may reflect the‘degrée to which the subject
is motivated to expend maximal effort in a retest situation. In a
(positive motivational environment, ,é subject may record higher
scores than would the same subject in‘an environment that did not

stimulate  the subject to perform with a similar effort. Conge-

‘quently, a highly motivated athlete may be retested following 4n

7
”

injury and subsequent rehabilitation program, and may score within

{
five per cent of his pre-season test score, but his actual physical

" strength may not be within five per cent of that . observed pre-

season. - The result,  in this situation, could be that the athlete

[

v
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would be returned to practice and competition prematurely.

Purpose of the Study

The purpose of this study was to examine Ehe ability of normal
individuals to exert maximal strength efforts under différent moti-
vational situations. More specifically, the study attempted to
detérmine if peak isokinetic torque values during two retest situa-

tions using the Cybex were:

h 4

1) greater with:tape-recorded,‘ high verbal motivation,

and/or greater with monetary motivation, and/or peer pressure moti-

“vation than torque values observed during a standard test situa-

tion, and; : | ;//////

~

2) less with tape—recordedj//iow verbal motivation than

the torque values observed during a standard test situation.

Delimitations

I I

The study was restricted to the following: N

1. One speed on the Cybex (thirty degrees per second)ngBS,
53).
2. Testing extension of the right knee joint, an action
attributed primarily to contraction of tﬂe quadriceps
muscle group. |
3. Examination of fifty males Between sixteen and nineteen
yeafs of age, with no history of knee pathology.

N

AN



4. A single five minute famjliarization session on the Cybex
apparatus, performing the specific reﬁiprbcal knee
extensiqn4f1exioh movement, immediately prior to the first
test. | |

5. A brief practice period at the beginning of each test
situation during which time :the subjects reacquainted
themselves with the apparatus by performing five  submax—

imal knee extensions and knee flexion efforts (35, 36).

ﬁLimitations
1. The precision ef ;orqﬁe recordé was limited to the recor-
ding accuracy of the Cybex Ii Isokinetic Exercise Unit
manufactured by £hé"tumex Corporation of New York.
2. The ability of é;ch sub ject to exert a haximal effqrt
during" each test situation and the individual subject's

perception of maximal effort were beyond the céntrol of

the investigator.

Definition of Terms

1. Isokinetic Exercise: concentric work perforﬁed at a con—
stant speed on a single channel Cybex Exércise Unit. The resis-
tance provided accomodates to the effort expendéd against the
resistance arm by the subject.

2. Peak Torque: the maximum torque exerted within the range



(\\

of movement, where torque equals forde times distance and the

torque record is provided by the Cybex.

3. Motivational Situations: the seiject was instructed to

outine while selected

\
\
3

music was played over a stereo system: ‘

exert maximal effort throughout the test

(a) Standard Motivation: during;the test sequence e
. to ’
tape recordihg of standard verbal instrdctions and encourage-
ment was played. The encouragement offered was.mdderate and
was delivered An a tone of voice just above normal. This
standard instruction tape recorded was accompanied by another
tape recording of unobstrusive background music (fifteenth
eentﬁry Praetorius); |
- (b) Tape Recorded, Low Verbal Motivation: during the
test sequence, tépe recorded, 1low verbal instructions ~and
encouragement'was played. The encouragement‘offered was mini-
mal and was delivered in a pormal tone of voice. .Tape recor-
ded background music which was considered to be of a solemn
nature was played (Chopin's Nocturnesj;
(c) Tape Recorded, High Verbal Motivation: during the’

test sequence, tape recorded, high verbal instructions and

encouragement was played. The encouragement offered was in a

t

loud, shouting, demanding, coach—like tene of voice. .The'tape

7
/

. . / ) i
recorded background music played during the test sequence was

of a vigorous and exciting nature (Sex Pistols);

:
i
\

i



(d) Monetary Motivation: during the test sequence, tape
recorded instructions and‘ music were similar to the tape
recorded Standard Motivation Instructions, During the test
sequence, verbal feedback was provided on how close the sub-

" ject waé to earning money and how much;

(e) Peer Pressﬁre Motivation:.‘during the test sequenée,
tape recorded instrucﬁions were played. These instructions
and music were similar to the tape recorded Standard Motiva-
tion:Instructions. During the test sequence, five members of
the same group stooq in front of the subject being tested, as

shown in Figure 1, providing verbal and visual encouragement.

Hypothesis
| The following null hypoth;is were invéstigatedﬁ
The peak isokinetié torque values recorded on the Cybex II
'Isokinetic Exercise Unit for the quadriceps muscles showed the
following: 1) no statisticélly significant differences between the
tape recorded, high verbal, the monetary and the peer pressure
motivational situations and the’standard situatiqn, and; 2) no sta-

tistically significaht difference between the tape recorded, - low

verbal motivational situation and the standard situationq.



Figurell.

Peer Pressure Motivation



" CHAPTER II

oo

REVIEW OF THE LITERATURE

»

A

Researchers and clinicians have long struggled with the task
of accurately measuring strength parameters of the hum;nvbody (82).
Conventional strength testing apparatus has htiiized' modified
spring scaleé or strength dynamometers such as the Hand-Grip Dyna-
mometer and the Back and Leg Dynamometer. Theyéable Tensiometer
has appeared extensively in the literature as a versatile and an
accurate .device for measuring strength (9, 10).

In his text on appiied measurement in physical education,
Montoye (58) stated that the measurement of strength is time con-
suming. Furthermore, testing can cause minor strains as the result
of the expenditure of maximal effort and, consequently the safety
of thé person being‘tesﬁed is dependent, to a great extent, on the
degree of vexpertise of the testor.n Although maximal voluhtafy
muscular strength is an ofteﬁ used parameter, the safety measures
adopted by the tester(s) haé rarely been discussede

Beginning in the late 1960's, the Lumex Corporation of New
York marketed a new approach to sérength measurement with the
introduction of the Cybex Isokinetic Exercise Unit (CyBex) (4, 16,

18, 21, 27, 31, 35, 36, 38, 41, 47, 53, 55, 61, 62, 63, 64, 68, 72,

80).



.« Prior tdw1967, the literature clearly pointed toward the need
for a scientifically acceptable apparatus for méasuring strength
‘(50,4 51, 70, 79, 82). Figure 2 illustrates a Cybex Isokinetic
Exercise Unit Speed Selector, Recorder, and Dynamometer:

Isekinetic strength training equipment indlu@es centrifugal
and friction devices (Mini-Gym), hydraulic devices (Orthotron) and
the Cybex, which is an electfo-mechanical device (47). The Cybex
is ‘'currently the most versatile dynamometer and is the one most
commonly used in the litefetufe (53, 54, 55, 66, 67, 80). The

Cybex has been demonstrated to provide reliable, velid and objec-

tive information, with a variety of testors (5, 27, 35, 36, 53, 78,

80). o

The Cybex was originally designedﬁfor strength testing about
the knee"joint and much of the pﬁblished literature having used
Cybexbtesting refers to the knee joint (18, 21, 23, 27, 28, 35, 36,
47, 53, 64, 68, 72). ‘This testing can be related to two factors:

\
1) the knee is one of the most commonly injured joints; and, 2)

knee extension-flexion testing is simple to conduct. In the mea-

suring of quadriceps and hamstring strength, the literature states
that the slower speed setting on ﬁhe Cybex should be used. . With
epeed settings higher than thirty degrees per second, the 'optimal
mechanical position of the joint is passed before maximal tension
can be reached. An appropriate speed setting for strength measure-

ments with the Cybex is thirty degrees per second (28, 53).

10



Figure 2,

k]

The

Cybex IT Isokinetic Exercise Unit
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The Cybex has a fixed axis\about which rotation occurs. Opti-
mally, the knee also representé a fixed axis. Unless the two axes
coincide, the Cybex cannot accurately measure torque about the
~knee. When testing the muscles about the knee with the Cybex, most
researchers support the position suggésted by the Cybex manufac-
turer (35), that when testing, it is important to ensure that the
axis of fhe lever arm be aligned with the joint being examined (28;
35, 47, SS, 62, 78). \ :

During testing, it is important that‘qhe\remainder of the body
be stabiliéed. The following body segme;ts have been restrained in
other ’investigations: the pelvis - to prevent pelvic tilt (32,
72); the upper torso - to be hel& to the seat back (28); some have
suggeséed that the arms be crossed (28), others have suggested that
éhé subject grip the sides of the chair (35); and the frge thigh
» and the thigh ?f the tested leg should be well secureé (28, 79).
Scudder (72), ‘in his study of torque curves at the kneec joint,
'considered‘it necessary to use backrest iﬁserts on the Cybex chair
to accommodate for femur‘length variations. Wiéh this modification
Scudder (72) was able to maintain a standard distance between the
edge ’of the table and the back of the subjectyé 1ég and stii?y’had
the/;xis‘of the knee and axis of the bybex coigciding.

Since fithere is some individual difference in the optimal knee

joint angle for obtaining peak torque isometrically, Murray et al.

used isokinetic measures of strength for obtaining ° strength mea-

(83



sures (60). The most common measurement made from the torque curve
is peak torque, which is the highest point on the curve regardless
of jéint ankle (38, 41, 5S4, S7, 68). These values may be expressed
in absolute values, toot-pounds of torque (41, 43, 53, 54, 63). To
achieve maximal scores, the subject should be given a brief
familiarization or warm-up (35, 36) on the Cybex and then be 1in-

s

structed to perform three maximal effort extension/flexion cycles
of the knee joint (44, 57). The highest value of the three is used
as the peak torque value (37, 72). Scudder (72) suggested that the
subjects may be tested every day, while Jones  (37) suggested ﬁhat
testing on alternate days provides a more adequate recovery time.
The question as to whether motivation plays an important role
in muscle testing is unanswered. Whether the level of motivation.
dgveloped by the tested subject, either positively or negétively
influences the scores obtained during a test sequence is‘of consi-

derable practical importance. During a muscle test or when at-

tempting to have a patient initiate or amplify a particular move-

~ment, it is a common practise in physiotherapy for the therapist to

offer words of encouragement as motivation, wgale the activity is
being performed. Whether this positive enviroqment.created by the
therépist enhances work outpdt from the patient or whether rein-
forcement is a factof in the maximal testing of non-pathological

conditions has not been considered in the available literature.

Caldwell (5) and Clark (7) stated that a motivated .individual

B R e
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A

will s;ore,signifigantly higher than will an individual who is not
mogivated. Simqpson (73) considered motivation to be the lérges£
incontrolled variable in muscle tes;ing for strength and added that
this is particularly true in the case of untrained individuals.

Borg et al. (3) agreed, stating thét a demotivated individual will

produce submaximal scores.

-agemént has long posed the question of their effect on the relia-

K

Ikai and Sﬁeinhaus (33) demonstrated that human maximal

'
!

sf:ength is l%nked to psychologically induced inhibition, attri-
buting increased maximal strength performances to 'a reduction in
inhibition. When considering the testing of maximal strength of
muscles, Jones (37) stated that one of the most obscure variables
of muscle testing was motivatioﬁ.

The indiscriminant use of subtle verbal statements or encour-—

bility of strength measures.
Despite the fact that it has long been recognized -that motiva-
tion ‘may play a 'significant role in strength measure parameters,

4

few researchers have openly apbroached‘the issue (70). 'Moffroid.et
al. (53) clearly stated that consideration must be giveA to motiva-—
tion when a suﬁject is pefforming a maximal effort. Some resear-
chers support the stapement that motivation plays a critical role
in the scores obtained during muscle testing (3, 5, 7, 33, 50, 53;

70, 73), but do not have scientific evidence to support this posi-

tion.
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Despite the belief thét motivation is directly Mreiated to
.strength, in many of the studies examining motivation and strength
testing, motivation has not been observed to be an important factor
in the outcome of the test scores (37, 69, 84). In 1962, Jones
(37), using a custom made ;ablé tensiometer device, foundsthat'the
maximal isometrié strength score was reliable,“regardless of ﬁhe
motivational situation. In testing grip strength, Tyan (69) obser-
ved that motivation did not effect the strength scores.‘ Schenek
(70) using cable tensiometry on the. knee extensors, foqnd no
increase in strength scores when offering the subjects motivation
by way of positive feedback on their previous test. Wilmore (84)
suggested that suprgmaximal performance results from the breakdown
of psychologically inkibitory barriers. or positive’ motivation.
Yet, this study, using bicycle testing‘and motivation, found no
significant positive gains with motivation;

Currently there exists a gap in knbwledge%ggdﬁgil as a gap
between existing knowledge and clinical préctice, The examination
of motivation in conjunction with isékinetic eiercise has not been
reported 1in the available literature. De;pite the fact that the
literature does not support the suggestion that motivation plays a
‘role in maximal strength effort, clinicians continue to use motiva-
tion, particularly verbal motivation, in ﬁhe hope of improving the
subject's or patient's effort.

It has been established that the Cybex provides a. standard,

15



reliable means of accurately meaéuring beak torque at the knee

joint during the knee extension-flexion cycle (53, 78, 80). An

investigation using the Cybex Isokinetic Exercise Unit was conduc-

ted to determine whether positive motivation could "significantly
increase peak strength measures during véluhtary maximal éffort
and, ,conversely; ‘whether negative moti?ation could significantly
: decrease‘péak strength measures duriné_E‘voluntary maximalv effort.

Such information is crucial if therapists are 'to appropriately

rehabilitate patients and return them to previous endeavors.
( B
‘ 1

!
i
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CHAPTER III
METHODS AND PROCEDURES

The‘Cybex II Isokinetic Exercise Unit (Cybex), was utilized to
examine the peak isgkinetic torque values produced under five
motivational situations. Established Cybex testing p;ocedures (18,
21, 23, 27, 28, 35, 36, 47, 53, 64, 68, 72), were followéd through
tgsting and recording of pegk torque values of the right quadriceps

muscle group.

The Sample

Fifty male subjects between the ages of sixteen and nineteen
years of age with no history of knee pathology were examined ‘in
tﬁis study. Each subject signed an "Informed Consent Form" (Appen-
dix A). The subjects were told nbthing about the motivational
situation' except that they were to coﬁé_to be tested three times
and that they were to follow instructions. Following/the initial
test (standard motivational situétion), the fifty subjects were
ranked from strongest .to weakest on the  basis ~of peak torque
strength scores. These ordered subjects were then systematically.

1

assigned to groups in the following manner:

17



1. strongest sﬁbject ' Group A
2. next strongest subject ‘ Group B s
3. third strongest subject 'Gfaﬁb”5'/
4, fourth‘strongest subject Group D
0 5. fifth strongest subject‘ Group E
6. sixth strongest subject Group E
7. sevenﬁh strongest subject : Group D
8. eightﬁ strongest subject Grbup C

9. etcetera

These five groups of ten subjects each were then randomly assighed
(by drawing from a hat) to test groups: Group 1 - Standard; Group

2 - Tape Recordedf' Low Verbal Motivation; Group 3 - Tape'Recorded,

v

High Verbal Motivation; Group 4 - Money Motivation, and Group 5 -

Peer Pressure Motivation. Figure 3 shows thé-division of * the
subjects. into five equal groups of ten subjects each aqd outlines
the time sequence of festing. A 6ne—way analysis of variance was
* utilized to compare the mean peak isokinetic torque values of the
five groups on knee extension to ensure that there was no stastis-
tically significant diffefence between the five groups following
the initial test. Had a statistically significant F-radio been
‘bbéerved (P < 0.05) in the random group assiénment, then the random
groupihg would have been redone until a non-statistically signifi-

3
b

cant F—fatio would have been observed.

18
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50 VOLUNTEERS
DAY ONE . STANDARD TEST
(TEST 1) 4
] 1 [ ] [}
GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5
STANDARD LOW VERBAL HIGH VERBAL MONETARY PEER PRESSURE
- REINFORCEMENT REZINFORCEMENT  REINFORCEMENT REINFORCEMENT -~ REINFORCEMENT
n=]10 A n = 10 ‘"'nws 10 = n =10 n =10
t ! . i ¥
DAY FOUR STANDARD LOW VERBAL HIGH VERBAL |- MONETARY [PEER PRESSURE
(TEST 2) |REINFORCEMENT] REINFORCEMENT| |REINFORCEMENT| |REINFORCEMENT REINFORCEMENT
DAY SEVEN STANDARD . LOW VERBAL HIGH VERBAL MONETARY PEER PRESSURE,
(TEST 3) REINFORCEMENT REINFORCEMENT| |REINFORCEMENT REINFORCEMENT REINFORCEMENT

o

Figure 3. Time Sequence Events Flow-Chart Followed During Testing
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The Test Environment

Testing was carried out in a three meter by six-meter room in
the motor learning laboratory in the Physical Education Centrev at
the Univefsity of Saskatchewan, Saskatoon, Figure 2 shows the
Cybex Unit set up at one end of the room aloﬁg with the éortable
Sony tape recorder which was placéd on the unused Cybex seat. This
recorder was used for instructions. At the other end of the room
‘wés a Sony stereophonic tape pléyer with four speakers -positioned
on opposite sides of the room and directed toward tﬁe\EYbex Unit ;s

- - ) }
shown in Figure 4. This recorder was used for music. !

The Test Procedure %

The subjects were securéd in the standard Cybex testing chair
~as shown in Figure 5, with the seat back angled at thirty'degrees
past vertical to provide a hip angle of apﬁroximately 120 degrees
>(6, 15, 23, 35, 72). A cross-the-shoulder racing car harness was
utiiized to secure the 'subjects upper torso to the seat back
(Figure 35) and an eight centimeter wide strap (15, 28,. 35) was
secured across the distal one third of the right thigh. Ail prac-
_tice and testing efforts wereiperformed at an angular velocity of
thirty degrees per second (28, 38). The resistance pad was secured
.just proximal to the ankle (Figure 6) with the strap below the bulk
~of the calf musculature (32, -35, 72). Positioning of the pad

enabled each subject to still have full dorsiflexion and plan-

20



Figure 4.

Sony Stereophonic Tape Player and‘Speakers
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Figure 5. Cybex Testing Unit With Subject Secured



Figure 6. Right Leg Secured to Resistance Bar, Free Leg’Réstrained



tarflexion at the ankle, The left ankle was secured to the chair
leg as shown in Figure 6. The subject completed the test with his
arms crossed oh his chest and his back remaining firmly against the
back rest, as ensured by the torso harness (6, 32). N

Prior to the standard test, a five minute familiarization
period with the Cybex was allowed and the subjects completed a‘
maximum of five submaximal practice efforts to serve as a rehearsal
and a warm—up to the upcoming maximal effort test. The subjects
were then given stand;rd verbal instructions to perform three
maximal effort knee extension efforts as quickly ésvpossible (37,
72). The first retest group was the standard motivation grohﬁinthe
second retesg group was the tape recorded, low verbal motivation
group; the third retest group was the tapé’fecorded, high’vefbal
motivation group; the fourth retest group was the monétary motiva-
tioq group; and the fifth retest group was the peer pressuré moti-
vation group (Fiéure‘l).

All fifty subjects were retested three days after their ini-

tial test. Each subject within a group was examined in an iden-

tical environment and according to the criteria established for the

group to which the subject was assigned. The subjects were tested
a third time iq_igffdentical méhner to which they were tested, the
second time. This was done three days following the second test

day (Figure 3).
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The Cybex recorder was calibrated daily at thirty degrees per
second using a twenty kilogram weight on a forty centimeter long
force arm (Appendix B), and adjusted so that the igokinetic torque
curve prodgced corresponded closely with tﬁe standard torque'curve.

This procedure is the one recommended by the Cybex Isokinetic Unit

manufacturer.

The Statistical Analysis

- (=7

Following the initial standardized test and random assignment

of subjects to groups, a one-way analysis of variance was used to

determine whether there 'was a statistically significant difference

.

R

between the mean peak torques of the five groups'(ZO).

The test mean of the standard group was comparea with the
pretest éCores of the standard group. o

Thé score from the two test situations }or each group were
averaged together td/’provide one criteridn test score fqr‘ each

~

subject. This mean was used for comparison with the standard group

which served as the control in the analysis of variance fiz)each'ofg

the test situations.

A one-way analysis of vafiance and covariance with repeated
measures was used to analyse the single teéF data. The BMDP IV
Program (20) was the program used. A t—tes\ that was within the
BMDP IV Program Qas used to coﬁpare all griup means with each

other. In this method of data analysis, each group acted as its

25



own control. Thus, the slight differences between the standard

scores was eliminated from the experimental error.

tested at the .05 level of significance.

£l

The data was
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CHAPTER IV
RESULTS

The purpose of this study was to determine the effect of
motivation on maximal torque ouﬁput of the knee extensors on the
Cybex Isokinetic Exercise-Unit. A sample of fifty males between
fifteen and.nineteen years of age was examined.

Appendice D shows the group means observed for the five test
groups,

Following fandom assignment of subjects iﬁto groups a oneée-way
analysis of variance was used to compare the scores on the standar-
dized situation (20). There was no statistically siénificant diff-
erence between the five groups at that time.

Tdble I shows the mean scores and standard deviations within
each test group in the standardized test situation and the mean of -
the test situation.

Figure 7 sﬁows the mean torque vélues and standard deviations
;ithin each group in the standard and the mean of the test situa-
tions. ‘

| Within the BMDP program, a comparison was made between  the

pretest scores of the standard group and the test mean of the

' d
&

standard group. This test showed no significant difference between

those groups.
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" Table I. Mean Scores (ft.-1bs.) and Standard Deviations Within
Fach Test Group in the Standard and the Mean of the Test
Situations. = The figures in brackets indicate the stan-
dard deviation. )
MOTIVATIONAL TYPES
Low . HIGH :
STANDARD VERBAL  VERBAL | MONEY PEER MARGINAL
CONTROL OR 124.5 127.8 128.9 124.4 123.1 125.6
STANDARD (30.67) (31.21) (27.69) | (23.01) | (20.84)
MOTIVATIONAL ) . . .
SITUATION '
MEAN'OFD 124,75 126.69 132,33 | 135.10 136.45 .131.?2
TEST I &

TEST II

(27.84) 1 (33.48) | (23.66) | (29.40) | (19.90)
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Figure 7. Mean Torque Values (ft.-lbs.) and Standard Deviations
Within Each Group in Control (C) and the Two Test Situa-
tions. T is the avera;: of Test 1 score and Test 2 score
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The method used for the statistical analysis of the‘data was
repeated measures of analysis of variance and covariance as spéci—
fied in the 1981 _BMDP IV Program (ZO). ' The control scores were
uséd as a covariant in this data analysis.

Table 1II shoys the probapilities for the t-values for the
ad justed group means between the five groups.

A staéistically significant difference was found between the
peer pressure group and thé standard group. TheAdifference betweeﬁ
the money motivation group and the standard apbroachéd statistical
significance. Thé high tape-recorded verbal and the low tape-
recorded verbal motivation showed no significant' difference frqm
the standard or control.

| There was however, a statistically significant differeﬁce
between the peer group and the low verbal motivatioﬁ.“group. The
money motivatéd group showed a statistically significant difference

g’

‘from the standard at th® P < .06 level of significance.
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Table II. Probabilities For the t-values For the Adjusted Group

" Means Between the Five Groups

} LOW .- HIGH
STANDARD VERBAL VERBAL MONEY PEER

STANDARD | 1.000 v
LOW 0.8670 1.000 -
VERBAL
HIGH 0.5061 0.4284 | 1.000
VERBAL
MONEY -0.0570 0.0506 0.2248 1.000
PEER 0.0196 0.0184 0.0991 0.6407 1.000
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CHAPTER V ~
DISCUSSION

The purpose of this study was to determine the effect that
various forms of motivation, both positive and negative, had on
peak isokinetic torque forces at the kﬁee joint as recorded by the
Cybex II.IsokinetiC‘Exercise Unit.

Tt was shown in the results that based on the pretest écores,
‘there was ‘no significant difference between tHe‘ five randomized
groups. It was also shown.that there was no significant difference
between the pretest score of the standard group dnd the test mean
of -the standard group. Therefore the test means of the four test

situation groups were compared with the standard mean.

The Tapé—RecordedJ Low Verbal Motivation Group

‘The»torque values for knee extension th?t were recorded by the
group that received tape—recordeﬁ, low verbal motivation did not
vary significantly from thehstandard group. Since this form of low
motivation did not significantly lower or thange the strength
scores, it will not be discussed as it related to the other groups.

Despite the fact that tbe low motivatidn group was treated . in
a way that lacked the enthusiasm of the high motivation test situa-

tion if even the standard test situation, _strength scores were not

»

A
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significantly lower in this environment. The null hypothesis "there
is no significant difference between the tape-recorded, low verbal,

motivation situation and the standard situatiqn”, was not rejected,

This finding is in agreement with other studies that report'

that motivatibn has not been observed to be an important factﬁf in
the outcome of test scores in. studies using motivation‘and strength
testing (37, 69, 70, 84).

Schenck. (70) and Jongs (37) fdpnd that strength scores im-

proved in the ndn—motivatgd and the motivated groups. These stu-

dies cited did not try to demotivate the subjects within the groups

nor did they offer feedback or en;buragement. B p

t

In the "demotivated" group in this study, the test situation

was similar to the non-motivated environment in the Schenck (70)

and Jones (37) studies. This fact may account for a similar lack.

of significant difference from the standard group.

Other, moreh subjective reasons fgr the lack of significant
difference, could exist. Perhaps the demotivational environment,
using only a fivé minute auditory stimulus wés not truly  demotiva-
tional. The excitement of being a part of an experiment and have

scores 'recorded on a machine, may have provided a positive enough

effect to outweigh the attempt at demotivation.

“

The Tape—-Recorded, High Verbal Motivation Group

The group that was given tape-recorded, 'high verbal motivation
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was ndt»signifiéantly different from the standard (P=.5).

Despite the fact that there was high verbal motivation (in
contrast to the lower verbal motivatibn of'the previous group), the
fact that it was Lape recorded possibly made it less forceful and
less stimulating and therefore almost paralleling the tape-
recorded, low verbal motivated group. Comparing the results. ob-
tained with this group with the results obtaiAed with the peer
pressure group, it seems reasonable to assume that strength perfor-
mance may have improved if the verbal motivatidn4had been live,
‘This fact may havg Served to reduce thev psychologically induced
inhibition to‘éontrql.thé strength output and therefore may have
given increased'strength scores as suggested by Ikai et al. (33)
and Wilmore (84). |

Howéver,k thet resulté‘of,this test situation are in agreement
with those found by Jones (37). Jones (37) found that encouragement
by the experimentor did notvhave a significant effect on the
strength pefformance of already highly motivated normal éubjects.
Schneck (70) also found that métivation in thg form of information

of previous results diq no£h;ng to'increasé strength performance
. measures.

The null hyﬁothesié, "there is no significant difference bet-

ween the tape ;ecorded, high verbal motivation situation and the

standard situation', was not rejected.
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The Money Motivated Group

N

| The group that was given money motivation did not bary signi-
ficantly from the standard group. The probability for a difference
was .057, % |
A subjective observation that was made during phe testing of
the individuals within tge money group was that it appeared to be a
large incentive.to doing well. In a unique way, this strong ten-
dency towards significance may support the hypothesis of Wilmore
(84) and Ikéi et al. (33), that the potential for immediate finan—
cial vreward may be incentive enough to réduce a psychologically

induced inhibition that would limit the strength output measures,

The null hypothesis, '"there is no significant difference bet-—

ween the money motivation situation and the standard s$ituation'",

was not rejected.

)

The Peer Pressure Motivation‘Gfoup

The group that was given peer pressure for motivation did vary
éignificantly from the standard.

This finding can be partially explained by the work done by
Ikai and Steinhaus (33). These authors reported that the expres-
sion of human strength is generally limited b; psychologically
induced inhibition.  The great stimulus offered by having five

enthusiastic peers in the room might very well reduce inhibitions

and aliow an increased performance. Wilmore (84) supports Ikai et
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al. (33) in his hypothesis that anaerobic strength measurements may
be increased if the motivating environment is enough to reduce the

subject's inhibition towards maximal performance.

.
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CHAPTER VI

SUMMARY, CONCLUSION AND RECOMMENDATIONS

It wa hypothesizééjz; this study that potivation would not
vary the peak isokinetic strength performances of normal healthy
sub jects. In three of the four test groups, the.null hypothesis
was not rejected. Both high verbal and low verbal tape recordedv
motivation, and monetary motivation did not alter strength perfor;
mance from the standard motivational situation. However, when the
subjects-~ being tested were surrounded by their peers, screaming
encouragement, the strength performance of the individuals did
significantly increase.

The theory proposed by Ikai and Steinhaus (33) on reducing
inhibition to increase strength is supported in part By this study.
The péer pressure motivational situation is considered by the
author to ha;e been the most étressful and thus the most effective
at reduc¢ing inhibition.

| In a follow-up stﬁdy it would be recommended that the motiva-
tional situation become more extreme. Background noise or encour-
agement éhould be madé much louder and more extreme. Financial
motivation should be increased. These factors might influenée the
individual being tested enough to reduce their inhibition suffi-

ciently to allow them to exert more force on an isokinetic strength



test. . It would be further recommended that the number of partici-

pants in each group be increased,
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Information to Potential Subijects

The testing will be done during three sessions and will take
about one hour for each subigct. The sessions will be three days
apart and will be at the éamé time each day,

If you agree to participate in ;his study you will be asked to
perform no exercise other than walking for a least thirt& minutes
prior to the test. -

When you arrive in the test room you will be asked to sit in
the Cybex chair where ydﬁg;ill have straps placed around your right
ankle to connect you with the testing machine. YoQ'wiil be firmly
secured in the chair by means of a race-car seat-belt harness and
other restraining straps.

During the first test sequence you will be given‘a five minute
familjarization periéd with thevabex Unit. Tape recorded instruc~
tions will be played to you following the brief warm-up period.
The remaining two test situat%ons will be similar to’ the first
familiarization test per;od. ALl instrﬁctions andA encouragement
will be played to you on‘a tape recorder:

o Following the exercise session, 'you may find that the  tested
leg feels very weak and unstable. This sensation is only temporary
ahd will disappear within @wovgéurs.

The purpose of this information is to assure that potential

subjects understand the affects to which they will be exposed if
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they agree to participate in the study. If you have any questions,
Please discuss' 'these with the investigétor before you sign the
Informed Copsent Form. \

Should you so choose, you may end your participation in this
study at any time without being required to explain your reasons
for withdrawal.

All personal information given to the investigator during this

study Qill be regarded as confidential.

€
Lo
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Informed Consent Form For Research Study

<

I, , hereby give my consent to

participate in a research study on the Cybex Isokinetic Exercise

Unit, the general plan of which has been explained to me.

I fully understand as it has been explained to me that by
notice giVén to the undersigned investigator~ghat I may withdraw

from this research project any time that I may elect to do so.

Date Participant's Signature

I hereby certify that I have given to the above individual an
explanation of the contemplated study and any possible side

effects.

Investigator's Signature



APPENDIX B

CALIBRATION CHART
AND
TECHNIQUE FOR THE STANDARDIZATION
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Calibration Chart - Isokinetic’ Apparatus

GRAPH

RECORDER LEVER ARM . WEIGHT = CALIB. TORQUE
SCALE INPUT RECORDING
SELECTOR Inches* Pounds Foot Pounds PEAK
360 30 ., 70 -180 5 Major
Divisions
180 ' 31 32.5 90 5 Major
Divisions
30 33 5 20° 20 Major
. Divisions

CALIBRATION POINTS (mid-scale)

360 Scale *30" 70 1bs on arm yields 180 ft 1bs (5 Major Divisions)

180 Scale *31" 32.5 lbs on arm yields 90 ft 1bs (5 Major Divisions)

30 Scale *33" 5 1bs on arm yields 20 ft 1bs (20 Major Divisions)

*Distance from center of CYBEX input shaft to center of T tube

(lever arm length).

i
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Procedure:

1. Select Recorder Range scale/(0—30, 0-180 or 0-360).

2, Witﬁ Speed Selector ON at 5 RPM and Recorder ON but no torque
applied to input shaft:

a) Select #4 position on Damping control.

b) Select slow chart speed (2mm/sec).

c) Align stylus with baseligé of chart paper grid using Zero
AdjpSt control,

d) Check to see baseline does not shift when range scale is
changed. Plus or minus small division of change on the 30
scalé is acceptable. Baseline shift can be torreqted by
ad justing with a small screwdriver thelpogegtiometer be-
hind the cap marked ZERO on the Jértical panel of
the recorder case. |

3. Attach proper amount of discéweights to T bar as per aqukfw
calibration. Check accuracy of weights first as.a 25 1b. weigg%~
may be off as much as 1/2 1b. from itg indicated value. A 2

1/2 1b. weight may be off 1/4 1b. Use correct weight value.

4. Dynamic calibration'is done by manually lifting weighted T bar
to vertical position above dynamometer, then allowing iE to
ﬂswins' down until weights contact the*floor. As weighted arm
passes the horizontal, it is applying the specified torque.

The graph recording will show this value as the maximum point
L4 . :

/
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on the curve, If this 'point is above or bélow the cérrect
torque value, adjust the recorder and make it ;ead the correct
value by turning the appropriate (30, 180, 360) potentio&écer
behind the plug on the front of the case of the recorder using
a small screwdriver. Turning the pot clo;kwise will decrease

the reading and counterclockwise will increase it.

54



APPENDIX C

INSTRUCTIONS UTILIZED DURING TESTING °



o

Woa

Standard Set of Instructions

\
"After the following brief instructions you will be given the
.. command to begin. This test is the same as the trial you did last
day. = You are beiné asked to perform three all out knee straight-
ening and knee bending movements dbné in rapid succession and gs'
fast as possible. These movements are to be done through a full
rénge of movement; that is, take your leg all tﬁ? way out straight

and then bend it back in under the table, three times.

Cross your arms on your chest; .

‘Get ready;
ABegin!
Hérder !‘ -

Let's Go!

Last time!"



X

Tape Recorded, Low Verbal Motivation -Instructions

s

"Following these instructions please begin. This test is the
same as your first trial. Please do three successive knee

straightening and knee bending routines.

t

e _ . Cross your arms on your chest and begin the repetitions when-

ever you are ready."
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TN, @' .

gjal Motivation Instructions

Tape Recorded, High Ve
W

i

"After the following brief instructions you will be given the

command to go. This test will involve the same three knee

straightening and knee bending strength movements which you did in
the standard test trial.y You must repeat these 'three strength

movements in rapid succession and the activity must be performed as

fast as possible three timesg:

Cross your arms on your chest.

Get Ready! SET! GOttt

PUSH HARD! - PUSH HARD! PUSH HARD!

PULL BACK! PULL BACK!

» HARD!  HARD' HARD!  KICK OUT!!
PUSH! PUSH!  PUSH!  PUSH! PUSH!
COMEBACK ! COMEBACK!  COMEBACK!

WORK HARDER!!  WORK HARDER!!

#£:

CAST TIME!!
' GOt! GOl GOl

I
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-

Money Motivation Instructions

"This test is the same as the trial you did last day. You are
being asked to perform three all out knee straightening and, knee
bending movements done in rapid succession and as fast as possible.

These ~movements are to be done through a full range of movement;

that is, ~ take your leg all the way out straight and then bend it .

back in under the table, three times.

This time, however, you will be encouraged with money. The
harder you work, the more mqngy you can make. For every tiny
sequence on the graph paper that you can improve your score over
your last test, you will be paid one dollar. The dollar bills on
the tablé in front of you are yours if you can improve your pre-
vious trial s;ore.‘

Cross your arms on your chest and begin whenever you are

ready."
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Peer Pressure Motivation Instructions

"After the following brief instructions you will be given the
command to begin. This test is the same as the tgial &ou did last
' day“ except that you wili have some encouragement from some of the
rest of your group. You are'being aSked to perform three all out
knee straightening and knee bending movements done in rapid succes-
sion and as fast as possible. These ﬁévemeﬁts are to be done

through a full range of movement; that is, take your leg all the

V

Qdy' out straight' and then bend it back in under the table, three

rd .

" times.

Cross your arms on your chest; Get Ready; .Begin!"
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APPENDIX D

RAW SCORES FOR THE FIVE

GROU?S IN EACH TEST SITUATION



o Peak Torque Values (ft.-1bs.) of Xnee Extension in the
belf . Standardized Motivation Group
Subject Standard Motivational | Motivational Motivationali
Number Test Test One Retest Two Mean
1 197 179 192 185.5
2 143 125 130 127.5
3 144 154 160 157.0
4 120 126 119 122.5
5 120 - 120 119 119.5
6 112 109 115 112
7 112 101 122 111.5
8 105 123 117 120
9 - 104 99 102 100.5
10 ~88 88 .. 95 91.5 ,
Mean 124.5 122.4 } 127.1 124,75
SD 30.67 27.07 28.61

27,54
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®

Peak Torque Values (ft.-1lbs.) of Knee Extension in the Tape

Recorded, Low Verbal Motivation Group

Subject Standard Motiﬁational Motivational Motivational
Number Test Test One Test Two Mean
1 189 193 ’ 205 199
2 146 140 152 146
'3 144 130 112 121
4 o ‘130 123 126.5
5 119 122 * 122
6 113 115 . 119 117
7 112 105 108 106.5
8 106 + 133 * 133
9 104 98 103 100.5
10 90 98 96 97
Mean 124.7 126.4 127.25 126.85
'SD 28.43 27.71 35.68 29.37

* Subject Withdrew
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Peak Torque Values (ft.-1bs.) of Knee Extension in the Tape

Recorded, High Verbal Motivation Group

Subject Standard Motivational |{Motivational . ‘Motivational
Number Test . Test One Test Two Mean
1 188 168 160 164
2 150 174 150 162
3 144 136 156 146
4 128 138 131 134.5
5 120 118 120 119
6 112 117 114 115.5
7 110 110 122 116
8 105 93 98 95.5
9 103 134 143 138.5
10 98. 106 * 106
Mean 125.8 129.4 132.67 129.7
sD 27.67 T 26.14 20.99 23,14

* Subject Withdrew

64



Peak Torque Values (ft.-1bs.) of Knee Extension in the

Money Motivation Group

Sub ject Standard Motivational Motivational Motivational
Number Test Test One Test Two Mean
1 168 160 170 165
2 150 180 200 190
3 141 148 140 144
4 131 157 160 - 158.5
5 118 118 113 115.5
6 123 119 7 134 126.5
7 108 122 131 126.5
8 106 120 109 114.5
9 100 110 125 117.5
10 99 96 90 - 93
Mean 124.4 133 137.2 135.1
SD 23.01 26.56 32.24 29.01




Peak Torque Values (ft.-1bs.) of Knee Extension in the

Peer Pressure Group -

Subject Standard Motivational Motivational Motivational
Number Test Test One Test Two Mean

1 156 154 155 154.5

2 150 170 165 167.5

3 140 152 158 155 .

4 136 143 142 142.5

5 117 133 143 138

6 118 141 132 136.5

7 108 138 121 129.5

8 106 100 116 108

9 100 120 109 114.5

10 100 117 120° 118.5 .
Mean 123.1 136.8 136.1 1 136.45
SD 20.84 20.36 19,43 19.25
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