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CHAPTER I
INTRODUCTION

There are instanc2s when it appears that individ-
uals who are participating in vigorous physical activity,
seem to lose the ability to react with the quickness they
displayed at the start of the activity. It also appears
that some persons maintair the ability to react quickly
for a longer duration of time than others.

In athletics, the coach stresses the importance
of quick reactior, Drills are econstructed anc practiced
in an effort to develop and maintain quick reactions among
athletes. Although many coaches have agreed thet reacting
quickly is advantajeous in the physical activities of to-
day, few have thoughts concerning the maintainance of
quick reaction time of the athlete throughout the duration
of the activity.

Little haes been said about reaction time during
exercise, Most studies to date have oealt with reaction
time during a resting state or after a certain bout of

exercise,

Puroose of the Study

The orimary purpose of the study xz2s to compare
the mean reaction times of subjects at various work loads.

1
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In‘addition. the mean reaction time of subjects with low
levels of physical fitness was compared to the mean re-
actibn time of subjects with high levels of physicai fit-

ness, at specified work loads.

Need for the Study

The study provided data pertaining to reaction
time during exercise. There is also a need to determine
if the phvsical fitness of a person is a factor in main-
taining a rapid reaction time under stress.

The need for this study is accentuated by the
lack of existing literature concerning reaction times

divrirg exercise.

Null Hypotheses

The reaction time of an individual does not
digress as the work loasd increases and the person tires.
Physical fitness is not a factor in maintaining rapid re-

action time during a bout of  exercise. .

Delimitations of the Study

The study was limited to 30 college students
attending Eastern Illinois University. Because of time
and availability the sub jects were given only one physical
fitness test and one test of reaction time at the spec-

ified work loads.

Defirition of Terms

1. High level of physical fitness (H,L.P.F.) -




Those subjects with physical fitness index
scores in the upper 50 percent of those taking
the treadmill test.

Low level of physical fitness (L.L.P.7.) -

Those sub jects with physical fitness index
scores in the lower 50 percent of those taking
the treadmill test.

Specified work load - The speed and grade at

which the treadmill was set during the bout of

exercise,

Reaction time - The time the sub ject took,

after hearing the audio stimulus, to nrese the
stop button which was in contact witnh the in-

dex finger.



CHARTER IT

REVIEW CF RELATED LITERATURE

Numerous :investigaticns have been conducted
concerniny rezaction and movement time. The literature
reviewed is divided into four major ureas: I. Variables
that May Influznce Reaction Time, II. Ffeaction Time of
Athletess \ersus Non-athletes, III. HReaction Time and

flovement Time, and IV. Reaction Time and Exercise.

I. Varihles that fMay Influence RPeaction Time

Thero exists a number of ctucies Zoncerning
factors that may influence reaction time. These studies
indicate that reaction time may differ under varied
conditions.

In a study by MUnro,1

sixty males took part in a
ball snatch test. It was found that varying the fore-
period (the time between the ready signal and the begin-

ning of the stimulus) between two, three and four seconds

did not influence the speed of response.

1Sandf‘or"! J. Munro, “The Retertinn o0f the Increase
in Soeed of “ovement Transferred from a Yotivated Simpler
Response,” Rzs=arch Juarterly, 22:233, mMay, 19951.




woodworth2 stated that a foreperiod of two

seconds was coptimum for a quick reaction,

It was also reported by Garrett3 that the optimum
forepegriod was “etween ore and four seconds.

Teichner.4

in a review of completed studies
concerning reaction time concluded that the optimum fore-
period for rapid reaction time was in a range between 1.5
and 8.0 seccnds. Its placement in this range being
dependent on a large number of factors includirg the
duration and intensity of the warning signal and of the
estimulus, the amount, arnd time of production of muscular
tension.
‘J.'ilson.5 in a study of rhythmic and non-rhythmic
presentation of the stimulus found that individuals

ra2acted faster when potential stimuli were presented in

rhythmic rather than non-rhythmic series,

6

|
Studies by Colgate- and Sarrett7 agreed that

ZRobert Woodworth, Experimental Psychology (New
York: Henry Holt Co., 1947), p. 314,

3Henry E. Sarrett, Sreat Experiments in Psycholo
(New York: D. Appleton-Century Co., 1932), p. 210.

Awarren F. Teichner, "Recent Studies of Simple

Response Time," Esychological 2ulletin, 51:14a4, 1954,

: 5Conald J. Wilson, "Quickness of Reaction and
Movement Relatad to Rhythmicity of Signal Presentation,”
Research JQuarterly, 30:109, March, 1959,

; 5Thomas 0, Coljate, "Reaction and Resoonse Times
nf Individuals Reacting to AQuditory, Yisual, and Tactile
Stimuli,"” Pesearch Quarterly, 39:784, Cctoher, 1968,

Tearre¥E, ap. eit., P, 208



reaction to an audio stimulus was faster than
light-stimulus reaction times.

| Forbes8 studied the effect of certain variables
on visual and auditory reaction time. He found that
there was a significant increase in reaction time to
sound with age, but a low correlaticn betwzen age and
light. A full stomach slowed reaction time to sound, but
had no effect on the reaction time to the visual stimulus,

The work of Sauld and Dye.9 Garrett,10 wocdworth.ll

12

and McCurdy znd Larson indicated that practice had an

effect on reactiocn time.

Forbesl3

stated that practice brounht about rn
improvement in reaction %time.
In a similar study by ficCormick and othersld i

was found that guick reaction times were swustained over

longer periods if tpe sub ject was given knowledge of

8cilbe:t Forbes, "The Effects of Certain VYariables
on Visual ancd Auditory Reaction Time,"” Journal of Exper-
imental Psycholoay, 35:161, 1945,

9A. D. Gould and J. A. Dye, Exercise and Its
Physiology {(New York: S. S. 3arnes & Co., 1932), p. 68,

Dtarrett, ops cit., ps 211.

11'.Uoodworth. Qp. cit., p. 332,

12J. H. McCurdy and L. A. Larson, Physiologyv of
gExercise (Philadzlphia: Lea anrd Febijer, 1939,;, p. 1lEE5.
13

Forbes, loc. cit.
145, ¢. McCormick, et al., "Effects or Reaction-
Time of Knowledje of Fesults of Performance,” Perceatual
and fotor Skills, 14:372, 1962.




of the previous trial, This was substantiated in a

second study.15

16

In other studies by Henry, Fairclough.17

18 19

ffunro, and Henry it was agreed that i:t was possible
to initiate quick responses to the stimulus by use of
sensory motivators (brisht liaht, sound, or shock).
Garrett20 came to the conclusion that the effect
of fatique upon reaction time was almost negligible.
Phillipsz1 and welch22 also found that even at

the point cf considerable physical fatique the reaction

ISD. 5. McCormick, et al., "Effects on Reaction-

Time of Knowledge of Results of Performance,” Perceotual
and Motar Skills, 17:281, 1963

16Franklin M. Henry, “Increase in Speed of
Movement by Motivation and by Transfer of Motivated
Improvement,” Research Quorterly, 22:228, May, 1995].

17Richard Hz Fairclough, "“Transfer of Motivated
Improvement in Speed of Reaction and Movement," Research
Quarterly, 23:27, tarch, 1952.

18Sandf‘ord J. Munro, “The Retention of the
Increase in Speed of Movement Transferred from a Motivated
Simpler Resporse," Research Juarterly, 22:233, May, 195)1.

19Franklin M. Henry, "Independence af Peaction and
Movement Time and Equivalence of Sensory Motivators of
Faster Responses,™ FResearch Juarterly, 23:53, March, 1952.

20Henry £. Garrett, Creat Exgeriments in Psychol-
o2y (New York: D, Aponleton-Century Zo., 1932), p. 212.

2}yi11iam H. Phillips, "Influence of Fatiquing
Warm=-Up Exercises oan Speed cf Movement ancd keaction
Latency," Pesecarch Zuarterly, 34:380, Cctober, 1963.

22.”-'.av:ya Welch, "Specificity of H=avy Work Fatigue:
Absencs of Transfer from deavy Lej Work to Coordination
Tasks Usinjy the Arms,” Research QJQuarterly, 40: 406, Yay,
1969,
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time of the suo iects did not exhibit a significant change.

23 and Edwards26 measured fatique by hours

Forbes
since the person aroused from sleep. Waking hours ranged
from 21% to 100 hours. It was concluded that fatique had
no relationship to auditory reaction time.

IT.cFarland25

investigated the effects of oxygen
deprivation (anoxemia) on reaction time. 0One hour of
breathing 9.0% percent oxygen had no statistically
sigriificant effect on simple reaction time, It was found
that simple responses of this kind were not markedly
impaired until the subject approached collapse, It was
suggasted th2t a2 simple response of this type became
largely habitual or less complex in function and less
dependent on the cerebral cortex,

Elbel26 rea;rted that even though the subjects
complained of a marked sense of fatique, the responses

after athletic competition were an improvement over the

before exercise readings. It was suggested that in

23Gilbert Forbes, "The Effects of Certain Variables

on Visual and Auditory Reaction Time,"” Jourral of Exper-
imental Psychology, 35:161, 1945,

24A. S. Edwards, "Effects of the Loss of 100 Hours
of Sleep,"” American Jcurnal of Psychaolazy, 54:91, 1941,

258055 A, mcFarland, "The Psycholojical Effects of
Oxygen Deprivation (Anoxemia) on Human Sehavior,"” Archives
of Psycholony, 22:145, 1932,

26{. R. Elbel, ™A Study of Sesponse Time 3efore and

After Strenuous Exercise,” Research Juarterly, 11:95, May,
1940,




competitive exercise an emotional component arose which
may have been an influencing factor in the reduction of
respbnsive time.

The work of McCurdy and Larson27 and Goulcd and

DyezB stated that reaction time was lengthened by fatique.

II. Reactior Time of Athletes Yersus !'on-athletes

Existing studies concerning reaction time qf
athletes and non-athletes incicate that athletes respond
quicker than non-athletes.

In a study by Younger29 122 women athletes and
non-athletes w=2zre given a hand reaction time test. It
was found that the women athletes were significantly
Faster than the women non-eghletes in reaction time.

@eise ang Peasele@.36\;kd Knapp31 +n similar
studies also concluded that the women athletes reacted

quicker than non-athletic women,

27J. H. McCurdy and L. A. Larson, Physiology of
Exercise (Philadelphia: Lea and Febiger, 1939;, p, 68,

283, D, Gould and J. A. Dye, Exercise and Its
Physioloay (New York: S. S. Barnes & Co., 1932), o. 165,

29Lois Younger, “"A Comparison of Reaction and
Movement Times of Women Athletes and MNon-athletes,”
Research Quarterly, 30:349, October, 1959,

30Dorothy leise and Virginia Peaseley, "The
Relation of Reaction Time, Speed, and Ajility of Rig
Muscle Crouns to Certain Sport Skills,” Research
Quarterly, #2:133, March, 1937,

31Barbara N. Knapp, "Simple Reaction Times of

Top-Class Sportsmen and Research Students," Research
Quarterly, 32:409, October, 1961.



10
It was reported by Slater-Hammel32 that varsity
athletes had significantly shorter over-all reaction time
than-physical education, music and liberal arts ma jors.

8uckellew,33

_d0 investigating peripheral per-
ception and reaction time concluded that five athletic
groups (foottall players, basketball players, baseball

players, track athletes, and qgymnasts) were all faster

than the non-athlete group.

34
)

athletes were able to react quicker than non-athletes.

35

Studies by Jackson Glsen

also agreed that
Contrary to the preceeding reports Pierson36

found that ferncers anc¢ non-fencers did nct differ in

discriminatory or simple reaction time when measured by

the finger press method.,

32A. T. Slater-Hammel, "Comparisons of Reaction-
Time measures to a Yisual Stimulus ard Arm Movement,*
Research Quartaerly, 26:470, December, 1955,

33william F. Suckellew, “Peripheral Perception and
Reaction Time of Athletes and Non-athletes,” (unpublished
Master's thesis, University of Illinois, 1962).

34yillie C. Jackson, "Explosive Muscular Power,
Reaction Time, and Rurining Speed W¥ithin and 2etween
Colleje Athletes and kon-athletes,” (unpublished iMaster's
thesis, Eastern Illinois University, 1971)

35t iner A. Clsen, "Relationship 2etween Psycho-
logical Capacities and Success in Colleze Athletics,"”
Research Quarterly, 27:79, fiarch, 1956.

'36wi11iam R. Pierzon, "Comparison of Fencers and
Non-fencers by Psychomotor, Space Perception and Anthropo-
metric ¥easure," Pesearch Juarterly, 27:°9C, ay, 1856,
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III., Reaction Time and Movement Time

At one time it was assumed that individuals why
reacted the fastest were the same people who moved tne
fastest. Pfesearch disproving this theory is quite
ahundent.

In studies involving 12 and 13-year-old boys
Clarkﬁ and Glines?7 and r:‘:endryk38 found no significant
correlation hetwéen movement time and rzaction time.

Nine hundred and thirty men, women, and children
were tested by Hodgkins.39 He conclu-ed that men are
both faster reactors and movers than women, There was
no significant relationships between reaction time and
mgvement time for the men or women tested.

HippleéO conducted a study concerning racial
diffzrences in tension, reaction time and soeed of move-
ment among athletes. The results showed no statistically

significant difference between Caucasian a2nd Negroes in

37Harri:—:on H. Clarke and Don Slines, "Relationships

of Reaction, fiovement and Completion Times to ifotor,
Strength, Anthropometric, and laturity NMeasures of
i3-Year-0ld Soys,"” Research Quarterly, 33:194, fay, 1962,

38Stephen Mendryk, "“Reaction Time, ¥ovement Time,
and Task 5pecificity Relationships at Aze 12, 22, and 43
Years," Rfesearch Juarterly, 31:1682, iay, 1960.

39Jean Hodskins, "“Peaction Time and Soeed of hove=-
ment in “ales and Females of Yarious Ajes,"” Research
Quarterly, 34:33S, Cctober, 1963,

40Jose;lh E. Hipple, "Facial Cifferences in the
Influence of votivation on fluscular Tension Reaction Time,
and Speed of svement," Research Quarterly, 25:3C5,
October, 16354,
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reaction time and movement time.

Using undergraduate students, Henry.41
Fairclough.42 and Smith43 found reaction time and movement
time independent and uncorrelated.

fleasuring athletes and non-athletes, Piers:m44
reported that neither group demonstrated significantly
related speed of arm movement and reaction times,

4-—,
~t

Henry found reaction time uncorrelated with

speed in sprint races. He substantiated this finding

in later studies.46 a7

The following three studies are not in agreement

with the conclusions of the previows investiga*torc,

41 ranklin M. Henry, "Independence of Reaction and
Movement Time and Equivalence of Sensory fMotivators of
Faster Reesponse,” Research Quarterly, 23:83, March, 1952,

42Richard H. Fairclough, “Transfer of NMotivated
Improvement in 3peed of Reaction and iiovement,"” Research
Quarterly, 23:27, March, 1952,

43Leon £E. Smith, "Reaction Time and flovement Time

in Four Large fiuscle lovements,"” Research Quarterly, 32:883,
March, 1961,

aapierson. loc cit.

asFranklin . Henry, "The Velocity Curve of Sprint
Running with Some Cbservations on the Muscle Yiscosity
Factor,"” Research Quarterly, 22:409, Dacember, 1951,

4E’Franklin e Henry, "Force-Time Characteristics
of the Sprint 5Start,” Research Juarterly, 23:301, Octoter,
1952,

47Franklin e Henry, Time-Velocity Equation and
Cxygen Requirements of 'All-Cut' a2nd 'Steady--ace’
Running,"” Research JQuarterly, 25:177, ilay, 1954,




13

Four hundred subjects ranging from eight to 83
years of age were studied by .U.i.erscm“‘8 He reported a
statistically significant correlation (5/5_3,56) between
reaction time and movement time,

.Jacln:sor'n.ag in a study of explosive muscular
power, reaction t:me, and running speed found reaction
time and movement time to be correlated. However, he
also sujjgested that due to the very lsou intensity of the
audio stimulus these findings may have been invalid.

it was concluged Ly Pierson and RaschEO that

there was a low, but statistically significant relation-

ship between reaction time and movement time (r = 0.33).

IV. Reactiorn Time and E xercise

Relatively few studies dealing with exercise and
reaction time were found while no reports were discovered
concerning reaction time during exercise.,

The reaction time of forty male volunteers was

" 8Byi11iam R. S“ierson, "The Relationship of Movement
Time and Reaction time from Childhood to Senility,”
Research Quarterly, 30:231, May, 19859,

49yi11ie C. Jacksan, “txplosive Muscular Power,
Reaction Time, and Running Speed #ithin and Zetuween
College Athletes and Non-athletes,” (unpublished Master's
thesis, Eastern Illincis University, 1971),

[ -4

“O0gilliam R. Pierson and 2hilip Rasch, "Cenerality
of a Speed Factor in Simple Reaction 2nd ifovement Time,"
Percenotual and Yotar Zkills, 11:123, 1G6C.




14

studied by King.51

It was determined that during con-
tinuous arm movements at rates of 75 and 135 revolutions
per hinute. reaction times during the faster rate were

significantly slcuwer than those during the slower rate of

arm movement,

In a study by Tweit and others.52

26 low fitness
sub jects trained for 30 minutes, four times a week. It
was concludcd that total body reaction time was improved
by training.

Yieyers and others53 reported “%at no statistically
significant relationship existed between the level of
cardiovascular function, as measured by the step test, and
foot o2r finger reaction time.

The work of Dhillips54 conclucded that reaction
time was not influenced by heavy warm-up exercises that
did improve speed of movement. Futhermore, reaction time

influenced by activities that were carried on to a point

of considerable fatique.

51Peter C. King, "Reaction Time During Two Pates

of Continuous Arm ifiovement,"” Zesearch Quarterly, 39:308,
may, 1968,

52 4. H. Tweit, et al., “"Cffect of a Training Pro-
gram on Total 3ody Sz2action Time of Individuals of Low
Fitness,” Research Quarterly, 34:370, October, 1963.

SSCarton R. Yeyers, et al.,, "Sffects of Strenuous
Physical Activity Ucon Reaction Time,"™ Research JQuarterly,
40: 337, May, 1959,

98 yilliam H. Phillips, "Influence of Fatiquing
Warm-Up Exercizes on Speed of Movement and Reaction
Latency," SBesezarch Juarterly, 34:378, Cctober, 1963,
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Welch55 also supported the previous findings when
he reported that performing very heavy and fatiquing work
witH the legs did not impair performance in motor coor-
dination, speed, and accuracy tasks.

Usiny the finger as the responcing member,
E109156 found that stoolstepping anc pushups caused no
sighificant change in response time,

McCurcy and Larson®’ reported that light physical
exercise resulted in 2n improvement in reaction time to
the audio stimulus, but that severe physical exercise
resulted in a decrease in reaction time tc the audio
stimulus which was more marked, as the severitvy of the

axercise was increased,

Summary

The studies cited seem to indicate the following:
(1) Reaction time is dependent on a number of intrinsic
and extrinsic variables; (2) Cenerally, the reaction
time of athletes is significantly faster than non-athletes;
(3) In the majority of studies conducted there was not a

statistically significant relationship between reaction

55Marya Welch, "Specificity of Heavy Work Fatique:
Absence of Transfer from Heavy Le3 Work to Coordination

Tasks Using the Arms," Research Cuarterly, 40:406, May,
1959,

<6, R, Elvel, "A Study of FResponse Time 3efore
and After Strenuous Zxercise,” Ressarch Quarterly, 11:95,
May, 1940.

574, H. NKcCurdy and L. A. Larson, Physioloay of
Exercise (Fhiladelohia: Lea and Febijer, 1539), p. 165,
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time and movement time; (4) There exist some controversy
concerning the effect of exercise and fatique on reaction
time; It is aiso aoparent that there is a definite lack
of information dealing with reaction time during a bout of

exercise,



CHAPTER III
METHODOLOSY

In order to provide an accurate account of the
methodology used in the collection of data, a description
of the subjects, test equipment and procedure employed

are presented in this chapter.

Sub jects

The subjects were 30 undergraduate students at
Eastern Illinois University. Ten volunteers were from
the varsity iLract team and 20 of the volunteers were
studzants not participating in spring varsity athletics.
cach subject was placed into one of two groups-~high
level of physical fitness (H.L.P.F.) or~3ow level of
physical fitness (L.L.P.F.) as described earlier, The
mean height and weight for the H.L.P.F. Group was 178.,5
centimeters and 74.2 kilograms respectively. The mean
Physical Fitness Index of the group was 101,0, Subjects
in the L.L.P.F. Group had a mean height of 182.5 cen-
timeters, a mean weight of 96.5 kilograms, and a mean

Physical Fitness Index of 43,4,

Desizn of Study

The researcher and each subject met on two sepa-

L7
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rate days in the Physical Education Research Laboratory
at Eastern Illinois University. After filling out the
neceésary information on a data card, the subject was
given an orientation to the DPeXxan Automatic Pcrformance
Analyzer and the A. R. Young Treacmill., The subject was
then administered the Johnson Treadmill Test for Physical
Fitness as described by Consolarizol. Recovery heart
rates were used to compute the Physical Fitness Index

score from the following formula?:

PFI = (seconds the subject ran) x 100
2 X sum of 3 half-min. recovery pulse rates

Each subject was placed into either the H.L.P.F. GCroup or
the L.L.P.F. Group according to his éomputed Physical
Fitness Index score.

The reaction time test during sxercise was
administered at the second meeting., The purpose of this
test was to determine the reaction time of the sub ject at

rest, during a bout of exercise and in recovery,

Orientation and Physical Fitness

In the first meeting each volunteer received a
period of orientation to the DeKan Automatic Performance

Analyzer and the treadmill.

IC. frank Consolazio, Robert E, Johnson and Louis
J. Pecora, Physiological Yeasurements and Metaholic Func=-
tions in Man {\ew York: YcCraw-h1ll HEook (Co., 19£3),
p. 368,

f1bid., p.369,
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Orientation to Dekan Timer, Zach subject was

administere? £0 reaction time trials to diminish any
practice effect and acclimate the subject to the test
situation. The sub ject was szated cn a ctool with the
reaction tim=2 stoo button in the dominant hand. The
distal end of the index finger was placed ims cortact with
the stop button., Prior to each trial, the researcher
zave the <emmand "ready"” tefcre pSressing a delayed ztart
button on the Ce¥an Timer. Two %t2 five zzconds elzazped
before the audio stimulus sounded and the clock started.
Upon heariny the audio stimulus the subiect oressed douwn

on the stcocp autton ard stcoced the clock. Concaentratian

en the audis stimulus arnd guick reactien to this =Limu

}-2

ug

were emphasized,

Crientation to Trea-=ill Punniny, The orientatiornr

run on the treadmill was presented in four stages. The
sub ject placed both hands on the supzsrit har and the
treadmill uwas set at three miles per haur and zere percent
grade. The sutbject walked at this rate until ke felt
confident, Then he wasz imstructed to drop one hand at a
time until he felt he was ahle to walk comfortably with-
out the zid of the suzport bar,

For the second st

i

(M)

g af the arlien

(o

(]

P atioan run, the
srade of the treadmill was raised in pgrosressions of tuo
percent eazr until a saximum cf ton porcant was reached,

At each gracde, the subject was given tirwe to acclimate

himself to the new work load.
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During the third stage of the orientation the
grade was lowered to zero percent, The speed was in-
creased at increments of one mile per hour until a speed
of seven miles per hour was attained. The subject was
allowed sufficient time to become accustomed to each in-
crease in speed.

The final stage consisted of taking 15 reaction
time practice trials while running at seven miles per
hour and zero percent grade. Concentration on the audio
stimulus and quick reaction to this stimulus were ugain
emphasized. At the end of the 15 trials the treadmill

was stopped.

Johnson Treadmill Test for Phusicai Fitness. Up-

on completion of the orientation sessizn, the sub ject was
seated on a stool on the treadmill. After resting five
minutes the sub ject was asked to stand and the stool was
taken away. He was inFormeq that the physical fitness

test would last five minutes, but if he should become too
fatiqued the test would be terminated and the total time

of the run recorded. At the end of five minutes the tread-
mill was stopped and the sub ject again seated on the stool.
He was told to sit quietly, relax, and not to talk. A
towel was made available to wipe perspiration and after

one minute of rest a 30 second heart rate was recorded.

The researcher placed two fingers on the neck of the
subject in proximity of the carotid artery. While

watching the clock he counted the heart beats to himself.
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Thirty second heart rates were also recorded from 2.0 to

2.5 minutes and 4.0 to 4.5 minutes into recovery.

Reaction Time Test at Rest, During, and in Recovery from
Trecdmill Pun

Upon arriving at the research laboratory for the
second meeting, the subject was seated on a stool and
given the stop button. Twenty-five practice trials of
reaction were administered at rest.

Sixteen trials of reaction time at rest were
administerad to the subjech. The stool was taken away.
The treadmill was set at six miles per hour and two per-
cent grade., With the startingy of the treadmill the sub-
ject beaan running. Sivteen trizls were givenr during the
first two minutes of running and every two minutes there-
after., Correspondingly the treadmill was raised four
pegcent every two minutes. After runninfg two minutes at
the grade of ten percent the treadmill was stopped and
the subh ject was again seated on the stool., A towel was
provided and the subject was asked to remain quiet.
After ore minute cf recovery the final 1& trials were
administered. Concentration on the audio stimulus and
quick reaction to this stimulus were emphasized.

In the event the sub ject pressed the stop button
before the audio stimulus sounded, the trial was not
counted and an additional trial administered. To arrive
at a true estimate of reaction time for each series aof

responcses, the slowest three responses ard the fastest



three responses were eliminated in computing the mean

reaction time,
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CHAPTER 1V
ANALYSIS OF THE DATA

The study was conductecd to compare the reaction
times of 30 college students at rest, during a bout of
exercise, and in recovery from the exercise. 1In addition,
tha mezn reaction times of the subjects in the High Lzavel
of Physical Fitness Jroup were compared to the mean
reaction times of the sub jects in the Low Level of
Physical Fitness Sroup, at each of the sperified wnrk

loads.

Statistical Troatment

A t test for correlated data was applied to
determine any statistical difference within group means.

A t test for uncorrelated data was applied te
determine any staticstical difference between the 3roup
means.

The raw data was punched on I1.8.M. computer

cards. The t test programs by DiPietro and LeDuc.l and

A, 4. CiPietro and R. J. LeCue, "Student

for Means 3etween Sroups,” (Charleston: Ffastern !
University, Xay, 1964).

Scores

t
llinois

23
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Crewell2 were employed for the analysis. 3oth programs
were made available through the services of the Eastern
Illiﬁois University Cata Processing Center,

The .05 level of confidence was selected to denote
statistically siqgnificant differences for bhoth the cor-
related and uncorrelated ZJatzc. Statistical significance
for the correlated data necessitated t ratio equal to or
greater than 2.1¢4 for 14 degrees of freedom., Ffor the
uncorrclated data a t score eyual to or greater than 2,04

for 268 degrees of freedom was required.

Presentation of Findings

The findings are presented under the following
three headings: !, Comparisons &Within the H.L.P.F.
Croup, I, Comparisons Within the L.L.P.F. Group, and
III. Comparisons S8etween the H.,L.P.F. Croup and the

L.L.,P.F. Group,

I. Comparisons w¥ithin the H.L.P,F. Croup. The

comparisons of primary concern were tnose between the
mean reaction time at rest and the mean reaction timé
during runnirg at grades of two, six and ten percent, and
also in recovery.

Table I reveals a statistically significant

difference hetween the mez2n reaction time at rest and the

2y, J. Crewell, "Student t Test for Differences
Setween Correlated Pairs of Feans,” (Charleston: Castern
Illinois University, June, 1972),
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mean reaction time at the two (.01), six (.001), and the
ten percent (.01) work levels respectively. There was
alsola statistically significant difference between the
mean reaction time in recovery and the mean rezaction time

at the two (.,C1), six (.01), and ten percent (.05) work

levels respectively.,

TA3LE I

MEAN AND t RATID COMPARISINS
WITHIN THE H.L.P.F. SRCUP

Variable Nean fest 2% 6% 104 Recovery
Sec)
Rest .146 .
2% .163 4,08
6 159 4,299 1,43 .
109 .157  2.99° 1.6l .803

—

Recovery .147 .480 3.89¢ a4.02¢ 2,518

aSignif‘icant at the .05 level of confidence.
cSignif‘icant at the .01 level of confidence.

dSignificant at the .001 level of confidence.

It should be noted that the mean reaction time of
the group was slcocwest ét the two percent level, but became
progressively faster although not sijnificantly, at the
six percent and the ten percent levels respectively. - It

is also noted that this group dicolayed no significant
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difference between the mean reaction time at rest and the

mean reaction time in recovery from the exercise,

I11. Comparisons Within the L.L.7.F. Croup. It is

revealed in Tahle II that there existed a statistically
significant difference (.001) between the mean reaction
time at rest and the mean reaction time at the two, six,
and ten percent work levels respectively. At the .001
level, there was also a statistically significant
difference between the mean reaction time in recovery and
the mean reaction time at the two percent, six percent,

and ten percent levels respectively.

TASLE II

MEAN AND t RATIO COMPARISONS
WITHIN THE L.L.P.F, GROU?

Variable #ean Rest 2% 6% 109 Recovery
(sec)

Rest «152

29 174 4,589
6% 179 5,559 1,30
10% 192 4,309 2,552 1,88

Recovery .154 wolJT 5.30d 5.89d 4.50d

d8significant at the .05 level of confidence.

dSigniFicant at the .001 level of confidence.
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The mean reaction times show (Table II) that

during the bout of exercise this group was fastest at the
two percent work level. The mean reaction time became
slower at the six percent level. The mean reaction time
at the ten percent work level was significantly slower
than at the twu percent level., There was no significant
difference between the mean reaction time at rest and the

mean reactien time in recovery.

III., Comparisons 3etween the H.L.”.F. Sroup and

the L.L.P.F. Sroun. The two groups were comparec

at each of the five specified situations (three in
exercise, ard one each in rest and recovery). These

findings are oresented in Table III and Figure 1.
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TA3LE III

CCMPARISON ZETWEEMN H.L.P.F. GROUP

Jariable flril alPsf s Einolp L.L.P.F. Grouo o]
Mean 5.0« Mean £.0.
Rest 146 1,48 .152 2.14 . B899
29, .163 2.18 174 2.67 L2
6 159 1,59 179  2.29 2. 718
107 157 2.14 .192 3.81 3,02°
Recovery o 1.4%7 L2l ali54 1,97 2110

bSignif‘icant at the .02 level of confidence.

cSignificant at the ,01 level of confidence,

The H.L.P.F, Sroup reacted faster than the L.L.P.F.
Group in all five situations. However, only two of these
comparisons, the six percent (.02) and ten percent (,01)
work levels were statistically significant,

It should be noted that during the bout of
exercise the difference i mean reaction times of the two
groups became more prorounced with each increase in the

work level,

Discussion of Findirzs

The writer fzels that some of thz findings
presented warrant discussion. 3Since the puroose of the

study was to m=zasure effect and nat to determineg the
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cause, this discussion is bazsd on the personal obser-

vations and the sub jective reasoning of the researcher,

The H.L.P.F, Sroun. The majority of subjects ir
this srouo werz either particisating memters of the
university %rack team or individuals with previous
athletic experienrce., *frevious studies have indicated that
athletes are faster reactors than non-athletes. The
researcher feczls that this athletic experience may have
resulted in the guicker rezting reaction time for thisz
group.

The H.,L.P.f., ocroup conzisted of thase subjects
whose recovery heart rates from a standardized treatimill
test revealed a pnhysical fitness indzx sccre above 7C,
These sub jects displayed little effort in running or in
completing the required bout of exercise., The subjects
seemed able to devote full attention to making a quick
reaction to the z2udio stimulus,

It shculd alsc be noted that during the bout of
exercise the mean reaction of the grcup teceme faster at
the six percent and ter percent work levels respectively,
The researcher feels that sirce each subject was given
only 15 practice %trials of reacticon time while running
on the treadmill, therz mizht have existed some oractice
effect., 1t may have also been influsnced by the releasing
of any anxiely or tension which cxistecd in the bejinning

of the treadmill run,
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The t ,L .5.F. Sroup, The L.L.P.F. Sroup consistecd

of those sub jects that hac a phvsical fitness index score
of 55 or below. Thkey were considerably heavier in body
weizht (H,L.P.F. = 74.2 k3s and L.L.P.F. = 96.9 k3js), and
were not as skilled runners as the su%jects in the
H.L.P.F. Crcup. Mzny of these subjects expended consic-
erable effort irn completing the bout of exercise. Six
subjects w2re unable to complete the last minute of the
treadmill run. The researcher ahbservez2 that while thesa
subjects were unable to devote full attention to respond-
ing quickly, some of them who wsre seeminjly as fatiquad
as the others maintained a rapid response to the audia
etimoluz, This ability tc react quickly even thauabh
tired seemed to be an individual characteristic. It is
sugsested that cerhaps these individuals may have had
some past experience (athletic or otherwise) in which
they practiced reacting fast during fatiquingy exercise.
Cver a period of time this type of simple response became
habitual anc little attention was needed in retaining a

fast reaction.

Similarities in Znoth tke H,L.P.F, Sroup and the

LelePsFs Srou5., Zo0th the HE.L.P.F. Srouc z2nd the

L.L.P.F. Sroun exnzrierced a2 zlcwini of rezction time

with the besinnicg of th2 treadwill run though 2ll sub-
jects were rot 3ffacted the sare., Az3in, It seemed to
be individual in nature. It is felt that more practice

reaction time triasls durin; exercise may have diminished
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this variance.

It is of interest to note that in both groups the
meaﬁ reaction time in recovery was very close to the
restiny mean reaction time. It appears that the bout of
exercise had little effect on the a»ility of either group
to respond qQuickly when in recovery frum the exercise.

The subjects in both groups seemed to give full
attention te making a gquick response even though many of
the subjects of the L.L.P.f. Group were breathing quite
haavily. It appeared that as long as the subject could
devete full attention to making a quick response he was

able to do so.



CHAPTER V
SUMMARY, CCONCLUSIONS, AND RECOMMENDATICNS

Summary

The study was conducted to comnare the reaction
time of 30 coliege students at rest, during exercise and
in recovery from treadmill running, In addition, the
mean r=2action times of those subjects with a high level
of physical fitness were compared to the mean reacticn
times of those subjects with a low level of physical
fitness at each specified level =f work, rest or recovery.

Sub jects were given a thorough orientation to
treadmill runninyg and the reaction time device. Thney
were classified as to high or low level physical fitness
on the bYases of a Physical Fitness Index determined from
recovery heart rates following a standardized treadmill
run.

On the testing day, subjects were given 16
reaction time trials in each of five different situations;
at rest, while running at two percerit, six percent and
ten percent 3rades on the treadmill ard in recovery from
the run, Cata was punched on 1.2.". cards and computerizecd
t tests were used to determine the significance of the

differences of reaction time means in all five situatiors;

33
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I.. Within the High tevel of Physical Fitness Group, II.
Within the Low Level of Physical Fitness Group, and III.
Setween the Hioh Level of Physical Fitness GCroup and the

Low Level cf Physical Fitness Croup.

Conclusions

Sased on the results presented and within the
limitations of this study, the following conclusions
appear warranted:

l, Reaction time during exercise is signif-=-

icantly slower than reaction time at rest.

2., There is no statistically significant

difference between reaction time before
exercise and after exerﬁise.

3. The physzical fitness of an individual is a

factor in maintaining a rapid reaction time

during exercise.

Recommendations

The researcher feels the following recommendations

may warrant investigation:

l, A similiar study could be conducted to
determine if a statistically significant
relationship exists between reaction time
during exercise and physical fitness.

2. An investigation measuring the reaction times
of athletes and non-athletes during various

WwSrk loads may be worthy.



3.

A study concerning the effect of various
running speeds on reaction time would seem

warranted.

315
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(MEAN REACTION TIMES FOR HIGH LEVEL

APPENDIX A

RAN CATA

PHYSICAL FITNESS GRGUP)

4?2

it Gt S L e R e
1 o117 .129 128 0123 125 71.3
2 150 «163 .154 ol ST .140 75.8
Y] .144 .178 .159 .159 «148 77.1
4 «121 o L4 hS) «143 .123 129 80.6
9 o153 «162 .158 . 155 .160 81.9
6 «169 o153 .154 .1357 «153 83.3
7 0127 «134 .146 L 00 «136 85.7
8 167 190 .199 «214 o157 90.3
9 .149 «193 .180 .180 .156 97.4

10 «160 .189 ,172 .178 .170 100.6
11 «147 «182 «166 <165 «163 106.4
12 146 .188 160 151 .139 119.,0
13 s O «136 .148 «145 142 141.5
14 .158 «163 .159 .154 142 251 5
15 147 .160 161 151 SRS 153.1
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APPENDIX B

RAL DATA
(MEAN REACTION TIMES FOR LOW LEVEL
PHYSICAL FITNESS GROUP)

Subiect Qect 29 6% 107 Recovery PFI
(sec) (sec) (sec) (sec) (sec)
1 136 o171 171 .185 «145 26.5
2 121 .139 .154 . 158 . 130 28.3
3 .134 163 186 .194 139 30,5
4 161 «195 .184 163 163 81537
S .158 .198 .178 0271 156 37.4
6 -168 225 .209 244 «193 40.8
7 134 136 136 145 «133 41,2
8 161 0195 .209 244 .180 43.4
9 .149 «173 .198 235 144 48,6
10 134 . 145 181 . 149 142 50.4
11 .106 .199 ;199 «192 176 51.0
12 «195 .182 .191 « 195 .180 53,2
13 «156 .199 .207 . 199 .148 S54.8
14 o s 2 .170 «169 .164 .159 S (<1 &

15 «131 «133 «150 LS 126 SO v2
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