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Extrinsic motivation and its effect on exercise performance has been a
subject of controversy in the literature. The purpose of this study was
phy51olog1ca1 responses and/or- exe:e;se duration of sedentary college
aged women, Sedentary college-aged-women (n = 15) performed 2 maxVo,
tests. During one test the Ss were extrinsically motivated through
‘verbal encouragement to exercise as long as possible. The other test
was performed with little or-no-interaction—during exercise. between the
Ss and the researchers., The test sequence. (motivation/mno motivation or . . .
no motivation/motivation) was randomly assigned. Ss performed each test -
at the same time of day with at least 24 hrs, but no more than 1 wk
between tests. A dependent "t" test -indicated that verbal encouragement
resulted lT sig (p <.05) higher maxVQ, values (41.6 vs 39.3 .

ml kg 'min ), HR (193.5 vs 189.9 beats'min ~), VE (86.8 vs 78. 2 1° min~ ), RN,
and test duration (757.1 vs 699.3 seconds). Verbal encouragement however, g
did not result in sig (p >.05) higher RER values (1.07 vs 1,04) 0r-RPE - - =
values (19.1 vs 18.7). This indicates-that: a maximal effort was . given o
in both tests. Furthermore;—ther: - >—05)-diff- whenmthe
variables during the first test, regardless of treatment, were compared
with the second test. It appears- thaﬁmin -sedentary college aged women -
verbal encouragement sig increases maxVO,, HR, VE, and test duration.
Therefore, when working with this popula ion in exercise programs and = . .
classes, 1t is important to recognize the influence of extrinsic T —
motivation in the form of verbal encouragement e
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'CHAPTER 1

__INTRODUCTION

MaxV0, testing has beéﬁf;”ﬁétﬁaa fet'determining*exercise
guidelines for years. Achievement of a true maximai.effnrt by the
subject is one of the greatest concerns when asseseiné';nmindividualts
maximal aerobic capacity. “TeetinéL;tetecoie:hete;geenreerefully

developed to standardize progreseion of effort throughout each test.

Equipment of extremely intricate de oW being used té insure the
accuracy of data collected. ﬁitﬁ”éﬁé:&”effért being made to use
appropriate protocol and to insure precise instrumentation, it is

important that a truly maximal effort is given. This effort may be

influenced by motivation factors.

Motivation is mot a néw topic in the field of pny51cal‘edﬁE§fI6ﬁf

Accordlng to Shepard (1985) motlvation “isthe key to fitness compllance

Kircher (1984) 1nd1cated that motlvatlon can be deflned as a factor of
perceived exertion in purposeful act1v1ty. It would seem'that with

motivation playing such a 1arge part in sport and exercise that it would

also galn attention in the area of maxV02 testing Very 11tt1e
research, however, has been conducted in this area.

There are several extrinsic rewards which may motivate the

performed. Among these extrinsic“EEﬁE?Hé'is the interjection of verbal

encouragement during activity. There is some controversy in the

literature as to whether extrinsic motivation actually increases




intrinsic motivation. Several researchers (Snydér; 1983; Kruglanski,
Friedman & Zeevi, 1971; Weinberg & Jackson, 1979)-all concluded that

external rewards do not increase intrinsic motivation and may actually

cause a decrease in task ﬁefformance. “Tﬁisjnegatiﬁéréffect of extermnal
rewards has also been suPPOrtéd.in the research ﬁf;Médéughan and
McKinlay (1981) and Kruglanski et al. (1971). 1In conérast, Wilmore-
(1968) found subjects to be significantly motivated.through ‘competitive

gituations. Deci (1971) determined that motivation in the form of

monetary rew;rd decreased intrinsic motivation while motivation in the
form of verbal encouragement.ag;ugl;yiincreased motivation in task -
performance. Similarly, Martin’s’et al, (1984) research suggested the
importance of social support, f§é§b§§kjandip#aise during exercise. It .

remains to be determined whether this same type of condition woulkd

‘Motivation plays an important role not only in sport, but in every

day tasks, Very little research‘ﬁﬁéﬁééef;*has been done ‘on ‘the effect

that motivation has on maximum'oxyggnuﬁonsumption. MaxV02 testing is

often utilized in sport, exercise, fitness and cardiopulminary

rehabilitation facilities to -evaluate--fitness variables and

cardiovascular performance. It should be of interest, therefore, to

those in the field of physical-edudation‘as to whether or mot extyingi¢ =

motivation will affect maxVQ, test results.

_ Burpose . .
The purpose of this-study was-to-determine whether motivation in
the form of verbal encouragement would significantly affect the maximum

physiological responses and/or exercise duration of sedentary college aged




females during a maxVO2 test,
Hypothesis

The major hypothesis of this study was that motivation in the form
of verbal en;ouragement woﬁidjgbﬁ;éffééﬁrbh§§i§iééigalfresponses (i.e.,
oxygen consumption, heart rate, ventilation and RER) during maxVO2
testing of sedentary college_aged_females,_ |

In addition, it was alsgﬂhypgphggiﬁgéhthat motivation in the form
of verbal encouragement would not increase exercise duration during
maxV0, testing of sedentary college aged females.

2 =S S
Assumgt;ons”

It was assumed that the subjects would consider verbal
encouragement a positive motivation to-exercise.

It was also assumed that theiguﬁjé¢ts would respond to verbal

encouragement rather than some other unaccounted for. extraneous .

variable.

Another assumption was to trust-the-subject not to injest food
within two hours prior to testing. . . ...

It was assumed that no physical changes nor training occurred

-

between tests.

Delimitatiqns

The same researchers conducted testing throughout the study. No

one the researcher, an assistant and the subject were in the

laboratory during any testing. Subjects were tested only when no -

further outside stimuli (e.g., -other people entering.the laboratory),
other than those which the researcher conducting the test wished to

impose, would interfere.




Testing and retesting wére.performed within a two week period using
the same protocol for all subjects. Both tests were done at

approximately the same time of day for each~participant.

studied,
Prior to the initial test, the researcher determined whether to
test the subject with or without motivation for the first test using a

random replacement method.

clocks were covered with a towél;j#loéksfﬁhich-could be moved were taken
out of the laboratory during any test, etc.)
-:”iiiﬁiféfiahs
A small sample size was'stﬁdiéd;. The sample consisted of -
volunteers who may.have reacﬁéd;&ifféféégii;ﬁnmuerha1“3ncouragément;than

the average population (i.e., volunteers are generalized as a group of

_ Individuals within the sample

individuals who are eager to please).
were selected from a relatively small, homogeneous college community.
Definition of Texrms

Rating of Perceived Exertion (RPE)™

subject which best represents the overall level of difficulty of the

<-gubjective value selected by the

activity. Values were chosen from the Borg and Noble (1974) Scale of

Perceived Exertion (see-Appendix.A) e+ e

Extrinsic Motivation - an external reward (verbal encouragement) given
by the experimenters used to stimulate the individual toward increase in
achievement.

_ Intrinsic Motivation - an innate or learned desire to perform a task or




activity with no apparent rewards except-the activity itself.
Sedentary - individuals who perform aerobic-exercise less than two times

per week for thirty minutes, who had not been involved in any type of

organized exercise prograﬁ~which;consi§ﬁéd of .aerobic activity in the
past two months prior to testing, and who had not.participated in vigorous
‘sporting events on a regular basis in the two previous months.

Maximum Oxygen Consumgtion’gmaxvozim-gthe-greateStfpépéfofﬁbxygen uptake,

C)'-‘a programmable, automated, open

circuit system which analyZesféxpiré& éit*ﬁith~the OM-11"and LB-2 to

determine oxygen and carbon dioxide concentrations. ' The calcilations of

oxygen consumption, respiratory ‘exchange ratio, and minute Ventilation

are determined via the calculator ‘which coordinates operation of the

measurement system.




REVIEW OF RELATED LITERATURE

Iptroduction

Coaches and athletic_traiﬁéxs_have_;ecognized the importance of
motivating their athletes forﬁyégrg,“mcontrqygysyﬂexistsJ_hpwever, as to
whether motivation is always effective. It appears.that certain types
of motivation are perceivedﬂg;gfgﬁgﬁg}zn}EUQifgerent si;uatiqng,_ The
following is a review of literature.and research in the areas of maximal
oxygen consumption.and motivation. -

'Haxi@ai_ggzuTesting
Many tests have been desigﬁeq¥tp;ﬁéa§ure_maximal oxygen. ..

consumption, which is defined by the American College of Sports Medicine

(1986) as the greatest rate of oxygen uptake observed duringhexercisé

which is indicated by failure of oxygen consumption to increase with

external work. The body’s metapgligﬂﬁrgggsses_utilize,oxygen and

produce carbon dioxide continuously at rest and during activity. Energy

output, therefore, is directly related to_respiratory gases. The two

methods used to measure these values are the closed or open circuit.air

procedures. The closed circuit method involves conducting expiredméir-mflwﬁ,f;;

produced is absorbed (deVries, 1980). The changes in the volume of &

oxygen that remains in the chamber is a measurement of metabolism over a
period of time. In the open-circuit method, the subject inspires
directly from the atmospheric air, the expired air is collected and is

6



then analyzed for its'6kygenfénd_carbénmdiOXide_content. Differences
between the expired sample and the atmospheric-air gives a measure of
oxygen consumption (deVries,L1980)¥”... | |

y MaxVOz-testing is.éﬁm;é;ﬁfgggtgﬁalfeii;gié ﬁéthod-for measuring
cardiorespiratory fitness 1ével§. Research by Katch,  Sady and Freedson

(1982) showed that when re-testing the same individual’s maxVO0,, only

X
10% 6f the variability in-results ‘was-accounted for by technical error.
Biological variability accounted for 90% of the difference betﬁeen
tests. This reséarch indicates that if measures are taken to prevent
technical error, any variation:in results would be inherit to the "
individual rather than procedure.

The reliability of a maxV0,  test

protocol criteria are followed. ' Several sources suggest similar
guidelines to follow when méaéﬁf{ﬁé7ﬁéﬁiméi oxygen consumption.

According to Astrand and Rodahl (1986) a maxV0O, test should meet the

2

following criteria: the exe?ciS?;ﬁHgg}ﬂi%qulve large muscle groups;

oxygen uptake should be initiated when:the exercise has lasted a few

workload must be measureable and-capable-of being reproduced. Wilson,
Fardy and Froelicher (1981) defined the guidelines for measuring maximal
oxygen uptake as: (1) using a large portion of the muscle mass in

familiar dynamic exexgisggﬁéglmpiggise-zas_measurgmant”techniques-must

be used; (3) workloads must increaée;pfogressively to fatigue; and, (&)
minimize testing time to lessen endurance effects. -DeVries (1980)
suggests using any method for measuring maximal oxygen consumption which

involves working subjects at ever-increasing work loads. When an



increased work load fails to”éli&it_slgﬁlticant;;qﬁpéases‘in oxygen

consumption, he states that the highest valuefobtaiﬁédfrepresents

maxVOz. The American Collegé.éf Sports MediCinef(1986) and the American

Heart Association (1972) both-fééémmend_chat_ﬁé§ygéﬁpééting should be

graded and that the initial workload should not exceed 3 METs for poorly

conditioned individuals. The workloads should'inﬁrééSé&gradually and
not progreés more than 2 -METs per:stage. Aléo;;eachisfagg of a
continuous test should be at least one minute long. ~These ériteria were
used in the current research~tq;gn;qygmprqpeprmagVOzmtesping.T

| Classifications of cardiore§piratory-fitneSS“levels%have*been*
developed and are used to analyze;ﬁaﬁvoz“results. The American Heart
Association (1972) classifies Caraibrésﬁifétorj-fitness-of3womenﬁége 20-

29 as follows: less than 24 ml'kg'min * = low, 24-30 = fair, 31-37 =

average, 38-48 = good, and greatétTﬁhéﬁ”AQ = high.
In laboratory experiments, thgﬁ#géﬁgfﬁ}mmthpds_are used to

produce maximal efforts: runniqg;ééiéfffeadmill;’éxercisiﬁg*on a cycle

ergometer, or using a step test. 'The#ﬁéthodﬂor-protbcol used for

determining maxV02 varies depending on:the preference of:the researcher

for méxVO2 testing is the treadmill-according to Jopke (1981),.

Research conducted by Astrand and Rodahl (1986) suggests that cycling'.mm"””m

produces a lower oxygen uptake comparedito maximal uphill treadmill

testing. Reported values for treadmill testing were, on the average, 4
* to 8 percent higher than for- cycle-ergometer-testing.-..This could be
due to the fact that walking and running are familiar activities to most

individuals whereas other modes of activity are less familiar,




TSR

such as cycling are often limited by localized muscle fatigue rather

than cardiovascular fatigue, . =

Many protocols are used;Lnitreadﬁfiimmaxvozftésting'today.

Pollock, Bohannon, Cooper; Avres,: Ward, White and Linnerud (1976)

analyzed four commonly used protocois to.evaluate each protocol’s ability to
assess maximal cardiopulminary responses: -They found that of the four

tests stﬁdied, the Balke, Bruce;“Ellestad, and Modified Astrand, the

Modified Astrand alicited;p@g;highestfmaxima;_values for heart rate and

vo,. The Modified Astrand-:also:=involved the shortest test duration for

2
the sedentary group which was tested. Therefore, a modification of this

protocol, preceded by a_warmsuﬁﬁqf §;5:¢iles~per hour at 10 percent
grade, was selected for .use ih!fﬁeQé@fréﬁt investigation.

- MEEIVAETeR T

.The measurement of maximal .oxygen:consumption requires a -

willingness on the part ofﬂﬁhéFSﬁbjédﬁ-to-work~to-exhaustion. According

to deVries (1980) this conditiqnfis?diffigult-to achieve in sedentary

adults., It is important, therefore, to:determine what methods are most

effective in achieving a m&xVOiﬁtesnE:iGontroversy~in research exists,
however, as to whether external:rewards elicit an increase in internal

motivation.

The Negative Effect of ngg;g
In their 1971 study of motivation, Kruglanski et al. (1971)°

attempted to answer the question:  does-extrinsic.motivation
significantly increase creativity, enjoyment and quality of task

performance? Extrinsic motivation is an external reward which is given
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to stimulate an individual toward incréasé in achievement. 1In

Pl

e bmtea s

Kruglanski’s et al. study, teenagers of both sexes were tested under two -

o

experimental conditions on a variety of creativity and memory tasks to

SRR

determine whether extrinsic motivation in the form of reward would

TR

increase test performance. A significant decrease was found in quality

of task performance and motivation in the presence -of .extrinsic

PES——

incentives. The reward in this study was a tour of the laboratory

TR RS A Eray.

facility.

Snydér (1983), in his"rqggqgghmgfmgpmmiﬁment to sport,'concluded

S E R

that motivational rgwafds'suchfasﬁmoney;rawards and -favors often cause

" less emphasis on intrinsic motivation. 'He believes that individuals are
naturally motivated to partiéipéte'in:sport-éctivities as a form of
 arousa1-seeking. He feels that himans are propelled by curiosity,

challenge, exploration, investigﬁﬁiﬁﬁ“aﬁd:wonaér.-gWEEP;gguindividual.is

intrinsically motivated, the7iﬂtroductibnfgfigp”external reward will
often cause a shift from the iﬁffiﬁéic*tofthe-extfinsic”side.m~He.cited
big time collegiate and professionél;séo#ts'as an example of: this
phenomenon. Another case quFhis;%f;fYEprFmin the shift from the
playful and fair play ofmchildfénlé:informalZgames~to'an emphasis on
competition and winning (extrinsic) in the more formal sports of older

youths.

Weinberg (1981) suggested thatuyoung athletes may begin to -

perceive sports involvement as being controlled by the pursuit of -

trophies or other similar extrinsic rewards.- Specifically, if a young
athlete perceives the reward to be controlling his or her participation,

then this will lead to a shift in locus of cause from internal to external,
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thus decreasing intrinsic motivation._hMcqaqgﬁgﬂ;éﬁd,McKinlay (1981)
found that teenaged girls produced higher levels of intrinsic motivation
after success without a rewardKthanwfoilqﬁiﬁgjfailurq,with a reward,

Positive Effect of Reward

Deci (1971, 1972) conducted several studiéé involving the effect of
external rewards on intrinsic,motivation.__Hi$ xe$Q1§$ngggest_that the
effect which an external rewarduhasmqnmintrinsicmm9§§y§;iqn;depends
largely on the form of external motivation. In a ‘study conducted in
1971, he found that when money was used as an external reward for an
activity, intrinsic motivation;Waszdgcraased. In contrast, when. -
motivation in the form of verbal.reinfqrcement and positive feedback

were used, the opposite occurred;-'Degi”concluded that when external

rewards such as money were given for an intrinsically motivated ... ...

activity, the monef may have'worked}té"“buy:off"_the_gubject{s-intripsic
motivation for the activity. QP;FE??SEEfEWEfﬁéf.F?Varqs such as verbal
encouragement may have increased:mo;iﬁation"due_td.the fact that the
subject was less likely to think of verbal approval as. a control

mechanism.

had on intrinsic motivation. In their research they tested college-aged

males and females on simple task performance in the‘form.of.balancing;BﬁQT::th

a stabilometer. Half of the students were offered monetary rewards for

completion of the task above the seventieth percentile rank and-the- ..
other half of the group was given no-external motivation to perform
well. They found that monetary reward had a negative effect on

intrinsic motivation. Conversely, they found that.telling their

Loy
PP

T
Sshb:

&
=4
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subjects that they were "successful' at the task being performed
resulted in a significant increase in intrinsic motivation. Intrinsic

motivation was determined by questionnaire. These results indicate

that p;sitive feedback is a moreueffecgivé,extrinsicamotivator than
monetary reward.

In his study of the influence.of motivation: on:physical work
capacity and performance, Wilmore (1968): found:-subjects to-be
significantly motivated thrbugh7a'é6ﬁﬁetitive situation. - :Subjects who

competed against a partner or against

bicycle ergometer had a statistically higher mean work output and riding
time than those in a control group who had no competition. ‘He found
that physiological variablesmsuch“asﬁmaxvoz“and heart rate were .

essentially fixed or absolute for' any-individual who was tested and then

re-tested on the same apparatus (i.e., bicycle ergometer).: He -

concluded, however, that test endurance may be inhibited by

psychological barriers. It was suggesfed that either one or both of the

afore mentioned competitive situations:broke down psychological -

inhibitions and resulted in aﬁ:ing;gggd or “"supramaximal® test

"~

pexrformance.

Kircher (1984) determined that-when a participant perceived an

activity as being purposeful, he or she would be motivated to perform

rope, défined as a purposefulWagﬁiﬁiﬁjiwgihemother half jumped in-place
without a rope, defined as nonpurposeful-activity:— Kircher found that

those subjects jumping with a rope had a longer exercise duration and a

decreased fatigue perception on the Borg scale. She concluded that




13

task purposefulness acted as an external motivator. It appears,
therefore, that task motivation is largely-influéﬁéed by -the type of -

reward involwved.

According to Pennebakér~and?Lightnef'(1980),¢pé6p1e who are
exercising at high intensities-are less likely to process internal
sensations if the external sensation is demanding or interesting than if
it is undemanding and redundantg@;Toaresearch-tﬁiSAhyppthéSis,'they
performed two sets of experiments.  In the first experiment, physical

performance (i.e., speed) was held constant during exercise on a. .~

treadmill, The subjects wereﬁthénfgiven.a-tape'df'streét“sddndgfw“““”“
instructed to listen to their own breathing or nothing at all. Results
indicated that subjects hearirig the distracting street sounds reported

less fatigue and fever symptoms than:subjectS'hearing an amplification

of their own breathing. In the second experiment, subjes

either a cross country or circular-lap ‘course. They found that subjects

on the cross country course tFaf§}éd!f§§§ep than the lap runners. The
researchers felt that proceSsingYexternalﬁinformation-reduced the
capacity of ﬁhe person to process 'internal cues to the 'same degree. The
conclusion of these studies}iﬁh;ﬁé£6¥eviindicatedTthatinon-elite runners
who focus on external cues will have ‘enhanced performance during

exercise.

In a similar study, Weinberg, Smith and Jackson (1984) found ‘that

dissociation and positive self-talk treatments produced a significant
increase in task persistence in-exercise-activities which: were -
unfamiliar to the subject. In contrast, these treatments had no effect

in activities with which the subjects were familiar. 'In ‘their study,
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" subjects either ran for thirty minutes”ofjeetfafﬁuqfe}leg-lift task.

Subjects were asked to use association,\dissedietibﬁlof"positive self-

talk cognitive strategies throughout ‘both activities.; ‘These subjects

were runners and, therefore, it was. hypothesized'

established strategies to enhance running endﬁt5ﬁeefj'Théfresearchers
felt that these established strategies confllcted or competed with the
strategies they were told to: employ.for the experimen-w Therefore,
dissociation and positive self-talk had no effect“bnfthlsgfemiliar
activity. Conversely, during the leg-lift ,,tas,k;__,r??’#n??mﬂ_ia?-’.ﬂ-acti"ityw

results revealed that the dissociation and positivewselfftelkatreatments---

produced significantly greater persistence.

The Effect of Motivation on Attendance _
Wankel, Yardley and Graham (1985) hold the belief;thstibehevior:Can

be explained in terms of environmental factors, particularly:-external

stimuli and the resultant reinforcement, without concern for the
psychological characteristics of"thesiteividuais involved. In their
study of exercise program attendance,: they-found strﬁctﬁred:social
support to have a significant positive effect on exercise participation.
Similarly, Martin’s et al. (1984) research: results suggested ‘the

importance of ‘social support, feedback and praise during exercise. They

found that individualized feedback and praise provided by-an“instruetert:fﬁllim-7

during exercise resulted in better attendance than did group-based -

feedback and praise given following exercise. The individualized:
- praise/feedback group also exercised more-on-their own.and continued to
exercise more after the end of the program than-did the control group.

These studies suggest then that external motivation in the form of
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social support, verbal encouragement and praise will have a positive
effect on intrinsic motivation. This is in contrast to external reward

in the form of money, awards,'6r~trophieszﬁhiéh appedr to have a

negative effect on intrinsié-motiVationxés was mentioned earlier. This
appears to be especially true when the participant ‘is unfamiliar with
the activity according to Weinberg et al. (1984).

The Effect of Motivation on.Strength. .. -

Rube and Secher (1981) found ﬁhat'subjects'étﬁéﬁptingfto'perforﬁ

maximum voluntary contractions experienced more pronounced fatigue when

verbally encouraged than during’the non-encouraged contractions: "~ -
Subjects in this study performed one and two legged maximum voluntary
‘contractions. Less work was done when the exercise was verbally:

encouraged. Regardless of the ‘type of ‘exercise performed, ‘fatigue was

more pronoﬁnced during the encouraged than during the non-encouraged

‘contractions.

Motivation and maxVo,

The question of whetheriverbﬁl@encouragement will ‘increase maxV02

remains unanswered. DeMeersmapiiﬁghfgfgfwgndVMiller'
study to determine whether feméiés;éXhibiting;typé*Aior:type B behavior
patterns would exert greater effort-and work to higher levels of fatigue

when verbaily encouraged by an experimenter versus being self-motivated.

Twenty female subjects, half of”théﬁ-éiaééified as Type A and half as

Type B, were administered a gradedmggeréisemtest to determine their
maxV02 value. On the first-test-no-encouragement-was given by the
experimenter to the subjects. During a second test, each subject was

continuously encouraged by the experimenter to maintain exercising until
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incapable of Ffurther work.

No significant differences between Type A;énd$Type B subjects in
either self-motivated or expefiménter motivated.ggercise'tests were
found. However, when verbaliy ¢anuiagéd §y §h§: xperimenter, both
groups of women pushed themselves significantly'lqnger, It was
concluded that this was in,resﬁonse_to perceived_sqgiaiﬁevaluation.

Butts, Jensen and Lui (1982) in their study.of.motivation during

maxVO2 testing of intercollegiate female cross country runners found no

significant difference in mgquz;yhen the runners were.verbally
motivated by the experimenter.versus.no verbal encouragement....They.did,
however, find a significant increase. in heart rate and test duration
with verbal encouragement. -it;waé#éqncluded-that in highly trained:
‘female compétitive runners, extrin#ic.ﬁotivation in thé form:of.verbal

encouragément may enhance treadmill runining time. It appears,.however,

that verbal encouragement does not:significantly increase.maxV02 values

in the college aged woman athlete.. . ...

The psychological aspgctskqf;exeréiée-and how: to. enhance
performance through alteration-of various factors has been of interest
ﬁo many researchers in theWfieLQﬁgﬁgphysigal;edu;ation;(Butts et .al.,
1982 Deci, 1971, 1972; DeMeersman et al., 1984; Kircher, 1984:
Kruglanski et al., 1971; Martin et al., 1984; McCaughan & McKinlay; =

1981; Pennebaker & Lightpgx,_1980; Rube“&'Secher, 1981; Snyder,

1983; Wankel et al., 1985; Weinberg, 1981; Weinberg & Jackson, 1979 ... -
and; Wilmore, 1968). The specificmqﬁestion“of_whether verbal
encouragement will increase maxVo0, in the sedentary individual remains

to be answered.
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. Summary -

MaxVOz, defined as the greatest rate of‘oxygenuuptake observed
during exercise, is measuréd"either through diosed or "open circuit air‘
procedures. Most commonly used-for testing of apparently healthy
individuals is the open-circuit method. Criterioﬁ for maxVo,, testing
include: exercise should involve large muscle groups;:the:workload
should be measureable and reproduceable; subjectsmsﬁouldcexarcise at
ever-increasing workloads; precise gas measurement techniques should be
used; and, testing time should: be minimized to lessen endurance effects.
In laboratory experiments, three general methods are used td?produce“
maximal efforts: running on a treadmill, exercising on a cycle-:

ergometer, or using a step test. Studies have shown treadmill testing

to be most effective in producing a maximal cardiovascular effort.

The measurement_of_maxV0é téqqiréé'ﬁillingness on the part of the
subject to work to exhaustion. This is often difficult to achieve in
sedentary adults. Controvgﬁgzwénwyﬁfééfgh_egi;;sﬂas to whether external
rewards actually ellct an encrease in internal motivation. Several
studies have concluded that motivational rewards such as money, awards
and favors actually cause a decrease in intrinsic motivation. It
appears that-motivation of this type leads to a shift in a locus of

cause from internal to external, thus decreasing intrinsic motivation.

his or her participation and, therefore, does not enjoy the game itself.
Other studies have suggested that the effect of-an external
reward on intrinsic motivation depends largely on what the external

motivator consists of. While money, awards and trophies appear to
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decrease intrinsic motivation, external motivation in the form of social
support, pralse and verbal encouragementuseem to have a positive effect
on motivation for task performance " This has been found to be
especially true in cases where. therindiv1dua1 was unfamiliar with the
activity being performed. S

Research in the area ofreerbalkeheooreéement dorlng ﬁaxVO2 testing
suggests that individuals who -are verbally encouraged throughout
exercise will continue to ekefEiseféigﬁificéﬁtly longer than those who
are not. The purpose of this study was_ to determine whether verbal
motivation during maxVO2 testing.of sedentary college age women’ would

not only increase test duratlon, bet_elso_maximal oxygen consumption.

/
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CHAPTER III

 METHODS
' Introduction

This study was deSLgned to evaluate whether motlvetlon in the form
of verbal encouragement would affect maxV02 and/or duratlon of act1v1ty
tn & maxinal rumning effort,;“m&MLHMT ......

The research methods eméieyed for this study are presented in this
chapter and consist of sample selectlon mdtlvatlon selectlon, test mode
selection, test procedure, data collectlon and statlstlcel tteetﬁedt”

| Saﬁple Selection

Fifteen college aged, sedentary female volunteers were recrulted

from the University of WlsconSLn LaCrosse SubJects were excluded from

the study if: a) physical dlsabllities would not allow thém to éxercise
(e.g., inability to walk on a treadmlll ‘without support); b) the

individual was a smoker; or, c) they falled to complete two maxVO2

tests.

Prior to any testing, the_subjeCt“éﬁd the researcher reviewed a

letter of informed consent (see Appendix B). Subjects were informed of
potential risks involved in the”stﬁdyiend'understood that they could . . .. .

withdraw from the study at any time. Both”subject and researcher then

signed and dated the form. Phy51cal characteristics (i.e., height,

weight, age, etc.) of subjects were recorded on data sheets.

19
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Verbal encouragement was the extrinsic motivation used in this

study. Subjects were ercéufaged with positive feedback and verbal

reinforcement (e.g., "good job"™, "you're doing better than most people
have done", "can you go'BO“ﬁofeféeoonds?“ “ete.) ‘during one of their two
maxVO2 tests., Deci (1971) found that verbal encouragement as an

extrinsic motivator increased: intrinsic motivation in purposeful tasks.
“Test-Mode Seléction '
For this research, the: treadmill was the selected ‘mode of" act1v1ty

Walking and/or rumning are activ1ties with ‘which most 1nd1v1duals .are..

familiar and comfortable. According to Jopke (1981), the treadmill'is’

. used in 71% of all maxvoé-testiﬁgfffsebjeCts were tested using the
.protocol shown in Appendix C:” All"subjects were monitored for heart"

- rate and abnormal responses ‘with an electrocardlogram throughout the

test, -Testing methods and'procedures’were“similar to those used by ©

Butts et al. (1982).

A Rating of Perceived Exertion.Soale was utilized in the study (see
Appendix A). This scale, developed by Borg in 1970 ‘was-used to cobtain
further information on exercise: intensity

'Testi?rOcedures

Each subject had a practice session on the treadmill prior«toﬂtheflrlmmw

actual exercise test, Walking on the treadmill was demonstrated by the

researcher. Subjects were shown how to straddle the treadmill, how to
walk properly while on the beltmofwtﬁeitreadmill, ________ how "to dismount from
the treadmill upon completion of the test and how to use the Borg Scale

_of Perceived Exertion.
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The Beckman Metaboliche§§q?gggpt"Gartwfﬂnglg'WhiCh consists of a
carbon dioxide analyzer (LB-2) and an oxygen analyzer .(OM-11l), was -
calibratea prior to each test;~?Célibration of the MMC was performed with
; known gas sample previouslyf§:t§ﬁ@iﬁéﬁ;Byfthgls¢h91ander technique.
Temperature and pressure werg_adjusted to agree with external calibration
references, water pressure wasuéet Aﬁ 50 inches on the wvacuum gauge and
the volume flowmeter was adjusted to stop drift.

Subjects returned a questionnaire (see Appendix D) regarding their
level of physical activity prior to the initial test date..Individuals
were eliminated from the study..if they.performed aerobic.exercise.more...
;han two times per week for;thirt&pmiﬁutes,.if_they had been involved in
any type of organized exercise program which-consisted of aerobic

activity or if they had participated in vigorous sporting events on a

regular basis within the previous~two:months.

"-An_informed consent form.(see Appendix B) was explained and signed

by each subject before practice .session of the initial exercise test.

Subject Preparation
Subjects were instructed not to eat for two hours prior to arriving

at the Human PerformanceﬂLaboréfo:y;ﬁ:Barticipantqtﬁgpe;also asked to

arrive in comfortable clothing :and proper shoes for exXercising. Upon

arrival, subjects were weighed with their shoes on to the nearest half -

weight, height and age were then recorded on a data sheet.
Each subject‘was preparedmfgrﬁglgg;:ggaxdiogramﬂmonitoring with a
three lead CM5 arrangement. The skin was cleansed with alcohol and then

abraded prior to electrode placement. Leadwires were attached and the
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subject was then connected'tb“a”Bﬁfdiék_siﬁgie!ieadﬁelectrocardiogram.

The ECG strips were taken during the 1astﬁ15keecohdsfof each minute.

Heart rates off each fifteen second strip weriiehen ‘counted, multiplied

by four, and recorded on the data sheet (see Appendix:E)

When electrocardiogram preparation was completed and\subJect
characteristics were recorded on data sheets, the: subject was.prepared
for metabolic measurements by fitting a head ‘piece: and nose elip..
Experimental Procedures e

‘The researcher selected, with a flip °fu§,°9in!ﬂth?J9¥deF_i?_WhiCh
the tests were to be given. Testing was done at a time when no external
stimuli, other than those imposed by the researcher, woald;iatetfere
ﬁith test results. Clocks were covered-or-removed from theélabefatery.

Prior to beginning the first test, Subjeets practiced:waikiné;and

then running on the treadmill at 3.5 and 5.0 miles per hour: : A five
minute warm-up period vas conducted before each maxinal test at & speed
of 3.5 miles per hour and 10 per-cent-elevation;-fImmediately“following
tﬁe‘warm-gp period, subjects began exercising on theﬁtreadmill at 5
miles per hour with no elevationﬂtLIEemintene;tzmefmefetcise was
incfeased every two minutes.bymincreasing;the;elevatibnr2;S percent  (see
Appendix C).' Heart rate, ventilations, mlOz'min'l, mlO 'kg‘min'l, C02,

RER, FeCOz, FeO2 and perceived exertion were recorded at the end- of each

stage (see Appendix E). A maximal effort was determined as being the

point at which the subject could no longer continue exercise at the . -
given workload and an RER of at least 1.00-had been-reached..
The second maxVO2 test was completed no less than 48 hours, but no

more than two weeks following the initial test. Whenever possible,
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second tests were performéd at thie saiié timé of day-as the first test,
Tests were all performed on week nights by the same researcher‘and
‘assistant each time. Doors were iocked, windows were covered, clocks.
were covered, and no one but7£ﬁéféipéfiﬁéﬁféié#aﬁdfégbject were in the
Laboratory througﬁout testing. All conditions were identical during
both tests with the exception of the verbal encouragement variable which
was randomly assigned to be given during either the first or second

test., Subjects who inquired as to "th'é"jiﬁfﬁos'é” of the test were told

that maxV02

test/retest reliability was being studied.
Data Collection

Data collection sheets were designed to record pertinent

~ included: heart rate, ventilatibns, mlOé'min-l, mlOz'kg'min‘l, VCO

RER, FeCoz, Feoz, perceived exertion and test duration, _Data were

2l

collected throughout the maxVO2 test at the end of each two minute

the data from the end of the previous stage were used.

Statistical Treatment
Upon completion of testing, the results were analyzed to determine
whether or not significant differences existed between maxV02 testing

with verbal encouragement and testing without verbal encouragement. In ~

addition to means and standard deviations, a dependent "t" test was.

calculated on all performance variables for the two tests. A dependent

if there was any learning effect. The level of significance was

represented by a probability (p) value of .05 or less to test the
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hypbtheses for this study. "Statistical analyses were performed using

the Epistat computer program.




_ CHAPTER IV .

RESULTS AND DISCUSSION

Introduction

This chapter presents the results obtained_fxdﬁffhé study of

extrinsic motivation in the form of verbal encouragement and its effect

on the physiological parameters'of‘maxVOZ’feSting:“hu.i

Fifteen sedentary college aged womgqfPg;ﬁpfpequw?jquimaljgxergise
tests on the treadmill. The subjects’ metabolic measurements-were -
recorded throughout each test. A dependent "t"-test was uséd”té.analyze

the differences found between tests performed with verbal ‘éncotiragément

and those without.

The physiological parameters measured in ‘this studyaingluded the-

maxiﬁal-values for heart rate, VOZf{m}f?gig}gj%)ﬁ“vglgme'of expired
ventilation (VE), rate of perceived 6xertionm(RPE),iandrrespiratory
exéhang;‘ratio (RER). Test duratidnuwasvalso'measuredianﬁ:cdmpéred.
This éﬁaﬂter digcusses the subjecfwsglection, physical ‘characteristics,
testing parameters and analyseé;ofﬁthe;test.VariableStK**f"

Subjects

The subjects were fifteen sedentary college aged women from the

LaCrosse campus.and community who volunteered to complete two ‘maxV0
tests. FEach participant filled out a questionnaire (see Appendix D) to

determiné whether they were sedentary. according .to.the study definition.

25
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Table 1. Mean and Standard Deviation of - SubJects Ph&éical
Characteristics (n = 15) .. . iaosmoo

Variable Mean Standard Deviation
Age (yrs) 20.3 B
Weight (kgs) 62.4 76
Height (cms) o 165.2 59

According to Behnke and Wilmore’s (1974) reference woman; the
subjects in this study were slightly talle: and-beeyier;thap;averege,for
their age (see Table 1).

Testing Parameters

Two maxV02 tests were performed on-each: subject (n—lS) The first

test was randomly assigned by the flip of a coin to be either w1th or

without extrinsic motlvatlon in the form of verbal encouragement The

.second. test was then performed.usigghfheweggeeiee.eqqdition.with no less
than forﬁy-eight hours and no more than one week eftef ehe first test.
Testsiwe?e done at the same time éf day under identieaii;onditions
exceﬁt one test was performed with verbal encouragement and the other -
was performed with little or@ndeiﬁteraction,during:exereise between the
subject and researcher. |

Throughout each test, metabolic measurements were continuously

monitored and recorded at the end of each minute. Statistical analyses of

the maximal data collected andrereieggggjppmof_the results are included

in this chapter.
Physiological Characteristics

Physiological responses to maxVQ, tests on the treadmill with and
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without extrinsic motivatiqnmgggmshpwn'in Tab1e_2. Variables included
max imum VO2 (ml'kg'minrl), V02m(1fmin71),iheart rate'(beats'min_l); VE

(l'min'l), RER, RPE, and test duration.

In order to determinéﬁﬁhétherZany'vafiable was influenced by the
test re-test protocol each.ﬁériaﬁle from the initial test, regardless of
treatment, was compared to fheife;ﬁits of fhe second test.. Mean values
from the first and second test were compared using a dependent-"t" test
and no significant (p S.OS)“&IfférehCés were found. This indicated that
the differences found betweggigyxgig}gg}gﬁ}mygriables were due to the

treatment (verbal encouragement) and not a learning effect.

Table 2. Physiological reéﬁoﬁéééFOfusedentary college aged women to
maxVO2 tests with and without verbal encouragement.

Variable With Extrinsic Without Extrinsic

- __Motivation Motivation
vo, (ml'kg'min'l) 39, 3%%
E 4.9
M |
VO2 (1'min ™) 2.45%
o 44
Heart Rate (beats'min-l) RIER 5° K Tis TR © 189, 9%
_ R 2y
VE (1'min %) 86.8 78, g%k
' 152 ' C 14,2
RER 1.07 - 1.04 S —
0.05 0.04
RPE : ST ey . TR
Y 1.11
Test Duration (seconds) - 7573 699 . 3%

* wp< .05 ¥t =p< 0L
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Maximal Oxygen Consumption’

With the extrinsic motivation of wverbal. encouragement, the subjects

had a mean relative maxV0, which was 2.3 ml’kgjﬁin71gor 6% higher than

2
without verbal encouragement (sée Table 2). The results of this study
showed that sedentary college aged_women obtained:significantly (p <.05)
higher relative VOz(ml'kg'minf;) valueé_when vefballyﬁéncouraggd than
without such encouragement. ... ... . R A

Absolute VO2 (1'min'l) is directly related to re‘lative,VO2

(ml'kg‘minul). With verbal encouragement not only did relative maxVo,,
significantly increase, but absq;l_gte;_maxvo2 also significantly-increased

(see Table 2). Absolute VO, is.the amount of oxygen consumed regardless

2

of body weight. With verbal encouragement the subjects attained a mean

absolute maxV0, which vas .14;1'minjl higher than without verbal

encouragement.

The subjects were sedentary and had good cardiorespiratory fitness

levelé, " According to thelAmeriéan Heart Association (1972), a woman in
this age group with a maxVo0, be;wegn:38r48mml'kg'minfl‘is,classifieduas
being ih'good cardiorespiratory. health. When verbally encouraged, the

highest maxV0O, obtained wasNAQ;STmlﬁkglmin:lmandqthe&lowest maxV0

2

obtained was 34.6 ml‘kg'min'l.,_Without_verbal encouragement, the

9

highest magﬁoz obtained was 47.3 ml'kg'min-l, with the. lowest being 32.3"

ml'kg'minf;. Although the mean_valués'were_lower without verbal

encouragement, the range of”m43V92WY§}gg§m?§§ greater. With extrinsic
motivation, the subjects hadwawmaxVOZWrangemofﬁlaMmlikgTminfl. -Without
extrinsic motivation, their values ranged within 15 ml'kg'min-l. This

may have been due to the fact that some subjects were more intrinsically
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motivated than others.
These results support conclusions by-Deci (1971). He found that

when extrinsic motivation in the form of verbal reinforcement and

positive feedback were used,  intrinsic motivation-to perform activities
(i.e., completing a puzzle)'iﬁéréased. -In contrast, he found that money
as an extrinsic motivator caused a decrease In intrinsic motivation.

The significant increase in maxVOzmwhich'Occurred-in the present study

was also attributed to extrinsic reward in the form of wverbal

encduragement.
Similarly, Pennebaker and Lightner (1980) also concluded that non-

.elite runners who focused on external cues such as wverbal encouragement

would have enhanced performance during exercise. They found that

distracting noise and change of scenery caused these individuals to run

faster. They also reported'tﬁéﬁiéﬁeé&Tiﬁdividuals reported.less fatigue

and- fewer symﬁtoms.

. Butts et al. (1982), in thé£ri§£ﬁdy:ofiintercollEgiaté'women,‘found

that verbal encouragement did'nbtfcaﬁsefa significant increase in maxVO2

values for these competitive runmmers. -In contrast, the present study

suggested that verbal encouragement-resulted-in-significantly higher
maxV02 values for sedentary college aged women. The difference in the
results of these two studies may be explained in research by Weinberg et

al. (1984). They found that dissociation and positive self-talk

treatments produced a significant increase:. in task persistence in
exercise‘activities which wereunfamiliar—to—the-subject.- In contrast,
these treatments had no effect in activities with which the subjects

were familiar. 1In Butts’ et al. (1982) study and in the present
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research, subjects were'fédﬁitéq“toLyqn.,mHowgﬁépfin Butts' et al.
(1982) research, athletes who were familiar:with rﬁnning were studied. In

the present study, sedentary women who were not regular runners were

studied. These differencésfin?famiiiarityﬁwith the activity may account
for the differences found in the results.

Maximal Heart Rate

When the subjects were verbally encouraged they had a mean maximal
heart rate which was 3.6 beats per minute higher than when they received

1 heart rate of the individuals

no verbal encouragement, -The mean maxin
when extrinsicaily motivated bj v§;ba1:encouragement was significantly -
" (p <.05) higher than when they wére not (see Table 2).

As mentioned previously;5§eﬁetal:studies (Deci, 1971; Pennebaker &

Lightner, 1980; Weinberg et al., :1984) concluded that certain types of

extrinsic motivation such as verbal ‘encouragement and positive feedback

would have a positive effec;mbn-performance.mh;n addition to those

studies cited above, Martinwgéfé;{if??%&):found-that individualized
feedback and praise had a positive §ffect on exercise performance and
compli#nce. It appears thét”vet§§}L§9993r§§gment and praise provided in
this study during maxV02,teétiﬁéihédiéipositivexaffect'on sedentary
college aged women. The results in“the present study indicated that

these individuals could exercise to significantly higher heart ratééﬁﬁJ:Tm

when this form of extrinsic motivation was introduced,

Maximal-Ventilation

When the subjects were verbally encouraged they had a mean maximal
volume of expired ventilation (VE) which was 8.6 1'm1n'1 greater than

when they were not verbally encouraged. The mean maximal VE value was
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significantly (p <.05) higher for these individiials when they were
‘verbally encouraged than when. they did not receive.extrinsic motivation

{see Table 2).

According to Astrand and Rodahl (1986) increases in VE are
secondary to increases in 6xygen'consumption. Ventilation during

exercise can be stimulated by increases in oxygen consumption as well as

subjects achieved a higher m'axVO2 with verbal encouragement and

corresponding they had significantly higher maximal VE values.

Lung volumes and capacities are directly related to body size. The
subjects in this study were slightly taller than average according to
‘Behnke and Wilmore (1974),-,Thergfor§l one would éxpect their maximal VE

to be slightly higher than average. However, compared with values cited

by Astrand and Rohdahll(1986)§fthese individuals had maximal VE values

which-were slightly 1ower_thgqm§Y§E§§ﬁwf?Ewygmen_Qf their age. This may
be‘due to the fact that the;éubjeéts?in“the'preseﬁt study were
seéentary. .
Maximum Respiratory Exchange Ratjo .. .

'.-When verbally encouragedgﬂﬁubjectsmachievedwa“mean respiratory
exchange ratio (RER) value which was .03 greater than during tests in.

which no verbal encouragement was used (see Table 2). However, this -

difference in RER values was not .significant (p >.05). ...

A value of 1.00 is considered to be the point at which the subject
is producing more carbonfdioxiéemthanmhe/sheAisﬁconsuming oxygen during
an aétivity. This is also an indicator of maximal effort. During both

testing conditions, the subjects achieved mean RER values of greater

SR e il

Eise

Brmdunmnns




32

than 1.00 at maximal exercise. It appears, therefore, that the subjects
produced a maximal effort regardless of whether they were verbally

encouraged to exercise to their maximum level. However, because the

other physiological variablés7me§sured iﬁ'thisrgtddjﬁ(e?g;, maxvo,,
heart rate and VE) significanﬁiyfincreased with éxtfiﬁéic‘motivation, it
seems that with verbal encouragement sedentary collegé*aged‘women can be
motivated to exercise beyond-the-"normally" accepted:criteria for
maximal effort.
Test Duration

When the subjects were extrinsically motivated by vefbal

encouragement during maxVO, testing their mean test duration was 57.8

2

seconds longer than when they'wére"not'extrinSically motivated (see

Table 2). The results of this study suggest that sedentary college aged

women will exercise_signifigan;iﬁ;ip;s;ﬂil_lgnggr when verbally
en;ouraged.

| As previously meﬁtioneq;iﬁg§§$ §§_élg (l982)‘did a similar study on
college aged women cross country runners. They also found that
extrinsic motivation in the qum3o£ verbal encouragement caused a
significant increase in test duration even in the absence of significant
differences in various physiological variables. It appears, therefore,
that regardless of fitness level and athletic ability, verbal o

encouragement is important in.significantly increasing exercise . .

duration. This increase in test duration seemed to occur regardless of
significant changes in other physiological parameters.

Rate of Perceived Exertion

No significant difference (p >.05) was found in the mean maximal




33

value given for perceived‘exettiéh:betweén“tesﬁs_iﬁ which verbal
encouragement was used and those in which no extrinsic motivation was

given (see Table 2). -

According to Smutok,“Skriﬁar,_andﬂﬁéﬁaﬁif,(1980) oxygen uptake is
highly correlated with_ratéf6f=§érceived exertion (RPE). It is
important, therefore, Whennﬁg;égraing a‘maxVO2 test that the highest RPE
value selected represents:a;maximal,effort. The:mean maximal RPE value
fof bO?h types of tests ihfthf§i§tﬁa?%wére'between 18-20. It appears
that regardless of whether verbal-encouragement was given, the subjects
perceived they performed a: maximal: test:.-

i Summary

According to Astréndléhd Rodahll(1986) an RER which is above or

equél to 1.00 indicates a<maximaiﬁéffort,ﬂ The mean RER values of the

subjects in this study wereahigh*énougtho3a$sure maximal  exertion

during both tests. The RER values:were not significantly higher when

the $ubjects were verbally encouraged: ~Also there was. no significant

difference in mean maximal RPE.values.: Both of these factors support

motivation. The mean RPEmvaluaS;fgrﬁbpthmteSts;were~betweeﬁ 18-20 which
indicates that maximal efforts were given during tests in which verbal. -

encouragement was given and those in which it was not given.

‘Analyses of the data in thiS'StuﬂyfféVealed that significant

increases in maxvo, (ml'kg_{_m_i_nj}_-)__:_zjf_,YQ_'z_, (1'min"1), heart rate

(beats'minﬂl), VE (1‘min7¥)mandmtestmdurationm(secon¢s) occurred
when sedentary college aged women"were'éXtrinsicallyrmo;ivated through verbal

_encouragement. during maxVO2 testing.
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The results of thiS”Stﬁ@y sqppqrt xeseaﬁéﬁ'byfDeci;*(lgyl);-:~
‘Pennebaker and Lightner, (1980); and Martin et al, (1984) who concluded

that reward such as verbal encouragement would increase intrinsic

motivation. It appears'théfﬁchis_is'true Whén-perfofﬁing maxVO2 tests
on gedentary college aged woﬁen;

Butts et al. (1982) found that verbal encouragement did not
significantly increase maxVO2 (ml'kg?min'l) values for intercollegiate
women cross country runners. They did find, however, that this form of

extrinsic motivation caused a signific: increase in maximum heart rate

and test duration. It appears that verbal encouragement is important in
motivating both active and sedentary populations to exercise for longer
periods of time. To attain a significantly higher maxvo, (ml'kg'min-l)

value, however, college women athletes appear to be intrinsically

motivated to acheive a_maximalméfféft”w1th6ut'extrinsic reward.

Although they will exercise for a gignificantly longer period, the

college aged woman athlete seems to-be capable of reaching maximal

physiological parameters without verbal encouragement. In contrast,
sedentafy college aged women wi}1;§§§FE§§$up?”significantly higher
metabolic. levels when-verballyféﬁcénfaged;.:It appears that the
sedeﬁtary cbllege aged woman will exercise to levels which she perceives

to be maximum and then discontinue the activity. When verbally

encouraged by a spectator,_howe?ef,Ithis'population is capable of

exercising not only for longer periods of time, but also to
significantly higher physiologicalwparametersTwwwwm~-
Extensive research has been conducted in the area of intrinsic and

extrinsic motivation. Most of the studies have focused on task
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performance and enjoyment.—Very little researc

however, has been done
on the effect that extrinsic motivation has on endurance, performance:

and rehabilitation. Studies such as Butts et al. (1982) and the present

study attempt to resolve some of the unanswered questions in these

areas.




SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

S ‘Summary ' R
This study was designed to evaluate the effect~6f extrinsic
motivation in the form of verbal encouragement on ma#imal oxygen
consumption. The subjects that completed this study were fifteen

cbllege aged women (age = 20.3 yrs). Although t:hese-su.bjects.;-had-.maxvo2

vaiﬁes which classified themgaézgood,-they basically-were-sedentary-and
participated in little or no_gerpbig.exercise.

“Each subject performed-two;maxVOzwexercise tests. The conditions
forreach tést were identica1{~ﬂHowéver;fduring one test the subjects

were verbally encouraged to make a maximal effort while this: motivation

was;ﬁot provided during the other:test. -The order in which the tests

were given was randomly assigned-and:-the subjects were retested within

one week of the first test.

Tests were performed on-a treadmill while metabolic measurements

were continuously monitored. : The:parameters that-were recorded and
compared were the maximal heart rates,.ventilations, V02 (ml'kg'min-l),

VO2 (ml'min-l), VCOZ, RER, FeCOZ;:FeOZ, and perceived exertion. - In '

Stétistical analyses of the data were performed using a dependent
"t" test. " The ievel of significance;waswreﬁresented by-a probability
(p) value of 0.05‘or less to test the hypotheses for this study.

The results of the first and second tests, regardless of condition,
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were compared for significant differences to determine if there Was a
learning effect. No significance was found between the first and second

tests indicating that any differences beﬁﬁééﬁ"cénditions were not due to

learning. Significant increases were foﬁﬁd in ﬁggVQéE(m1'kg'min-l), vo,
(1'min'1), heart rate, ventilation, and exercise duration with verbal
encouragement compared to no endburagement{ Nﬁ.sigﬁificance was found
for maximal RER nor RPE. T |

" conelusion

In this research‘the'eﬁfgcpﬁqfwextrinsic-motivatidn in ‘the form of

verbal encouragement on the physidlogical"variables~of-maxVOzﬁtestingwofA
sedéntary college aged women was ‘studied. Butts et al, (1982), in a
similar study, measured the same-parémeters in college aged women

athletes. With active subjects, although there was a significant

increase in test duration with verbal ‘encouragement, no significant

increases in physiological responses’ were observed.

‘Based on the statistical interpretation detailed iri the preceeding
chapfer'and the limitations of this:stndy{”the‘folloWingﬂconc1usions
are’offéfed. .

The results of this studyfguggeSt:thatﬁeXtrihsic*motivatibn cause

sedentary cdllege aged women to ‘exercise to a significantly higher

maximal oxygen comsumption and ventilation rates than when they “are = =

simply intrinsically motivated.

This study also indicates that sedentary college ‘aged ‘women :could
exercise to significantly higher heart rates. with extrinsic ‘motivation.
than without motivation.

There was no significant difference found in RER ‘or RPE values. It




appears, therefore, that RER-and RPE-are-not—affected by extrinsic

motivation.

The results of this study inferred that with verbal encouragement,
sedentary college aged women will,egerEISéFfﬁ?jﬁfﬁggﬁificantly longer
period of time than when they receive no externalﬂS;imulqsfto exercise,

This study suggests th#£ ééagntary colleée”agédmwgﬁeﬁ will
exercise significantly longer and havg_significantly_higher
physiological responses when-extrinsically motivated. Specifically, the
sedentary college aged woman“appears_to~be motivated by verbal . ..
enéouragement while exercisingT_MBﬁttsf,etualw (1982) researgh suggested
tha; active college aged women respond differently to this form. of
exﬁxinsic motivation.

It appears that the active college aged woman will not. achieve

significantly higher physiological:parameters with extrinsic motivtion.

These individuals seem to be.capable.of pushing themselves-to.a~

phy51olog1ca1 maximum on their. own, but will exercise for a
significantly longer period of time w1th verbal encouragement. In

contrast the sedentary college aged woman will exercise beyond what she

parameters and for longer periods of time when verbally encouraged.
These results have practical implications in the field of exercise

physiblogy. While the college aged female athlete appears to be

intrinéically motivated to give a maximal effort during activities

involving exercise, this may not be the case with the sedentary college

aged woman. These individuals will exercise to significantly higher

levels when verbally encouraged.- Therefore, when working with this
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population in exercise'progr' nd:cla§§§Sj“it is important to
recognize the influence of extrinsic motivation in the form of wverbal

encouragement, Verbal encouragement may be important in pushing the

college aged female athlete, at ‘the end of a race to exercise for a
longer period of time. For the sedentary college aged woman, however,
verbal encouragement may be the key to exercise compliance and

physiological benefit.

“'Recommendations
As ‘a result of the conclusions presented and based on previous
research, the following'recommendations were offered:

A similar study could be done involving sedentary college aged men

with the same parameters measured.- - Future research could compare the

effect that verbal encouragementyhae onlmales'verSus'females{

A less homogeneous -'igr'o'ﬁﬁ'f'é"o&rd?haéefbe"eh‘ used. It is possible that

volunteers from a college community may be more. affected by verbal

encouragement than other populations.

-A recommended study could“lnvolvefa'training program'in which one

group received verbal encouragement and the control _group did not. The

effect of this form of extrinslc motivatlon on-compliance could then be

measured.
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' APPENDIX A




RATE OF PERGEIVED EXERTTON

7 - VERY, VERY LIGHT

10
11 ... FAIRLY LIGHT

i2

N,

16

17 UL VERY HARD

18

19 ‘ ~+ VERY, VERY HARD

20

(BORG, 1974)
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INFORMED CONSENT

Max VO2 of- Sedentary College Aged Females

I, , am willing to participate in the
maximal VO, study conducted by Darci Clark at the University of
Wisconsin - LaCrosse. I understand that participating in this study
involves completing two maximal VO2 exercise tests. I understand that
the test consists of running to voluntary exhaustion on a motor-driven
treadmill. After an initial warm- up of 3.5 mph at 10% grade, the speed

~of the treadmill will be 5 mph with a starting elevation of 0%; the
grade will then be increased 2.5% every two minutes until exhaustion.
During the test, heart rates will be monitored continuously through an
electrocardiogram (ECG). ~This- -will- involve the placement of 3
electrodes on the skin surface. Oxygen consumption will also be
monitored through the use of.a Beckman Metabolic Cart. This will
lnvblve breathing through a mouth-piece so that expired air can be
collected and measured. The increase in workload will continue until a

Zax1mal oxygen consumption is reached or until I feel I cannot continue

ny longer. I am free to stop the ‘test or withdraw from the study at
any time.

As with exercise, there exists the.possibility of adverse changes
occurring, (i.e., dizziness, staggering, difficulty in breathing, etc.)
during the test. In addition, I will feel tired at the end of the
exercise. If any abnormal observations are noted, the test will be
immediately terminated. The actual ‘tests-will be conducted by Darci
Clark under the direction of Nary K Butts, PhD: -

" In signing this consent form, I acknowledge that I have read the
foregoing and I understand-it; any-questions-which may have occurred to
me have been fully explained to my satisfaction. The potential risks
have been fully explained to-me-and-I-understand their implications. 1
hereby acknowledge that no representations, warranties, guarantees or

assurances of any kind pertaining to the procedures have been made to me

'by the University of Wisconsin :- LaGrosse the officers, administrators,
émployees, or by anyone acting-on-behalf- of -any-of-them. To my

knowledge, I am not infected with any disease or have any limiting
physical condition or disavility, especially with respect to my heart,

" that would prevent me from participating in such strenuous exercise.

Signed: : . Date:

Signed: — Date:







i PROTOGOL
'STAGE TIME (MINUTES SPEED (MPH) : GRADE
5 ...3.5 10.0

2 | 5.0 0.0

i
i

2 5.0 2.5

2 S50 7.5
/ o e o
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'APPENDIX D




- QUESTIONNAIRE

Please answer the folow1ng questions as: accurately and as honestly -
as possible.

1. Within the last two months,(have -you regularly -been involved in
any of the following activities two or more days per week for
twenty continuous minutes’per day ?

walking biking
running/jogging swimming

aerobic dance o other
cross country skiing S B>

explain:

2. Have you been involved in any type of sports activity over two times
per week during the past. two months? Explain.

13. ‘How far do you 11ve—from—campus—ef—wefk?—nﬂew—do -you--get--there-and mﬁéi
back each day (e.g., walk, blke, etce, )?

"~ In what amount of time?- —
//// ‘On a regular basis?

—

4, Explain, in detail, what type of . physlcal actlvity you have been oy
1nvolved in during a typical week in the past two months. e

THANK YOU!!
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