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Neuro-muscular Responses of 10 Athletes and
10 Non-athletes in Age Groups 15, 16, and 17
in the North Salem, Oregon, Senior High School

CHAPTER I
INTRODUCTION

The problem of reaction time first arose in the
field of agtronomy. History records that in 1796, an
astronomer, working in the Greenwich Observatory in
England, discovered that one of his assistants differed
from him in his observation of the instant at which a
star traversed a c¢ross hair in a telescope. The assist-
ant was subsequently dismissed and it was not until some
twenty years later that the question presented here was
ever taken up again. At that time, Bessel, a Gemman
astronomer, happened on a note reporting these facts in
an observatory report; and he decided to make a study of
astronomers by testing them against each other. His
results showed that no two persons agreed precisely on
the time of a given transmit and that the diserepancies
among them were due to more basiec individual differences
in manner of reaction rather than mere carelessness,
Since these measurements depend upon the individual's
speed of reaction, it was concluded that the differences

among observers had to be explainable in terms of what



came to be called the "personal equation"--constant
individual differences in speed of reaction.

This brought the problem born in astronomy into the
field of psychology where the study and measurement of
reaction time became quite important. It was Helmholtz(6)
who, in 1850, first devissd the reaction method in an
attempt to determine the speed of nerve conduction in
sensory nerves., Wundt(l9), as early as 1861, also had
recognized the significance of the personal equation
psychology. It was Donders(l), however, who first
devised the compound roaction time experiment for the
study of mental or central processes, thus making it a
realistic psychological problem. His reaction experi-
ments made use of two stimuli. In one method he required
the subject to respond to one stimulus and to refrain from
responding to the other, The difference in reaction time
between this method and that of the simple reaction
method where only one stimulus is presented and the sub-
Ject responds as soon as he is cognizant of it, Donders
attributed to the time required to make the diserimina-~
ticn of the stimuli. In a third method where the subject
is required to respond differently to each of two stimuli
which may be presented, a still further increase in

time was found. This further increase in time Donders



attributed to the addition of "cholce" to the dis-
erimination problem.

Jung(9), in working with what he called the
Association Experiment, incorporated the reaction time
method as one means of studying "complexes". He postu-
lated that in the cases where the stimulus words become
assoclated with complexes there results an interference
with the subject's associative processes. He found
that sueh "complex indicators" could be recognized by
extreme delays of response, peculiar types of responses,
or no responses at all, In terms of an "associationist"
theory of memory, reaction time disturbances such as
Jung found ecould then be accounted for easily by refer-
ence to the phenomena of conflicting associations of
about equal strength., These initiate incompatible
response tendencies that block any response until such
time as the subject can make a choice from among those
response tendencles and procesd to execute what he hime
selfl considers to be the most appropriate response under
the eircumstances. 1It, therefore, appeared that all
thought processes have a preparatory phase during which
time 1t is possible for the stimulus to make many
associations. These may elicit a multitude of response

tendencies from among which the subject exercises a sort
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of choice in the execution of a response. The extent to
which the lubjdct was or was not capable of avolding the
elicitation of incompatible response tendencies seems to
determine the amount of time needed to make a response.
Those subjects that were not able to carry out these pro-
cesses readily were then assumed to have encountered
conflieting associations which elieited incompatible
response tendencies that inhibited or blocked any res-
ponse. It thus appeared to Jung that the intensity of
the conflict touched upon by the stimulus word was a

ma jor factor in determining both the quality of the
response and the delay of it,

In the more recently developed field of projective
psychological testing, the reaction time method has also
played a role of major importance. Rorschach(l5), in
his early research work with ink-blot stimulus cards,
called attention to the use of the time for first
response to each card as an important indicator of the
extent to which the perceptual processes of the subject
are disturbed by the perception of the stimulus and the
consequent apperception derived from it. Although the
originators of the Thematic Apperception Test did not
ineclude measurement of reaction time to their stimulus

cards as part of their means of test analysis, many



present-day users of the test have incorporated this
measurement and use it in much the same way as it is
done in the Rorschach Test. Among other projective
techniques in which reaction time is also being used
is the Sentence Completion type of test.

Some recent studies have been made with projective
instruments in which specific attention has been given
to the factor of speed of response. Rapaport(ly)
studlied this factor very extensively with both the Word
Agsoclation Test and the Rorschach Test. With the former
he finds that delay of response becomes more probable
not only as the degree of maladjustment increases but
also with the inereasing likelihood that the stimulus
words touch upon traumatic material and experiences.
In his study with the Rorschach Test, he deals with the
problem of reaction time more extensively. Although his
statistical findings are not conclusive and not extensive
enough to warrant the consideration of the reaction time
as a dlagnostie indicator, he does find consistent
differences among various nosological, or disease, groups.
He concludes that within the normal range, delayed reac-
tion times may be primarily referred to an inhibition
effect; while within the pathological range, delayed

reaction time is more frequently indicative of depressive



psychometer retardation of pathological inhibition. 1In
addition, he soncludes that very short reaction times may
be attributable to extensive ideational productivity.

In the fleld of physiology, much research has been
done in correlating reaction time to exercises and
athletics. Numerous studies have shown that athletes
have a faster reaction time than non-athletes(2, 11, 18).
There also seems to be some relation between reaction
time and reflexes. For instance, sprinters have shorter
reaction and shorter patellar reflex times than do long-
distance runners(12)., Physiologist have found many other
factors that affect reaction time. Karpovich(l0) states
that the condition of the subject should be considered
because fatigue slows down reaction time. He also states
that reaction time has diurnal variations, the best time
usually being obtainable in the afternoon. According to
Atwell and Elbel(1l), age also should be considered because
reaction time 1s slower in younger children and gradually
improves with age, reaching its maximum at the college-
age period.

THE PURPOSE OF THIS STUDY

With knowledge of the history and the work that has

been done with reaction time, it c¢an be seen that many



factors affect individual differences noted in reaction
time. This study of 15, 16, and 17 year-old athletes
and non-athletes is made to further the knowledge of
factors that affect reaction time.



CHAPTER II
APPARATUS AND PROCEDURE

Apparatus. The machine used for this study is the
Neuromuscular Chronometer designed by Dr., C. L. Anderson,
Oregon State College. The Neuromuscular Chronometer is
designed to make an accurate time calibration of human
responses to various stimuli. Time required for flexion
and extension of the hands and arms, flexion and lateral
movement of the leg, and extension of the lower leg can
be measured precisely. Simple reactions without choice
as well as those reqiring a choice of response can be
calibrated. Circuits are designed so that only the
eorrect response will result in a recording.

The principle of operation of the chronometer is
that a charged capacitor will always lose a definite
percentage of its charge when it is connected across a
resistor for a certain period of time. This device pro-
vides an electronic means of discharging a stable cap-
aclitor through a stable resistor for the duration of the
time interval to be measured. The percentage of charge
lost is accurately determmined by a self-balancing
potentiometer and this percentage is indicated by a

mechanical pointer coupled to the potentiometer and



rotation over a clock dial calibrated in units of time.
All charging and discharging 1s accomplished through
inertialess electronic microswitches, thus permitting
extremely short time intervals(.001 second) to be
measured accurately. The total "lag" of the operation
is calculated to be .003 second. Figure 1 shows the
neuromuscular chronometer in operation.

Procedure. In administering the test, both the
procedure and the explanation were consistent. Two
sub jects were in the room at the same time so that one
could familiarize himself with procedures before taking
the tests. Stimull were reversed for every subject.
For example, one subject would use red light and buzzer
for the left hand or foot and green light and bell for
the right hand or foot. This was reversed for the
second subject. The time interval given between stimuli
was varied between one and three counts. After initial
explanation, the subject was told to concentrate on the
stimulus and turn it off every time it came on. The sub-
ject was also told that no further explanation would be
given except to change position for testing. There were
no signals given such as "0.K." or "Ready", whereby the
sub ject could anticipate and thus outguess the examiner,

No attempt was made to cateh the subject off guard or to
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fool him, but every attempt was made to keep from
forming a pattem or routine in testing so far as
stimuli were concerned.

Recognizing the difference that time of day makes
on reaction time, tests were given to all three ages both
moming and afternoon. One half of each group took the
tests in the morning, the other half took tests in the
afternoon.

Figure 2 shows the score card used for testing.
There are seven different positions using both light and
sound. Two readings were taken for every test with the
best reading used to compile statisties. In drawing
histograms, only those tests showing the best example of
the whole picture were drawn, thus eliminating enormous
portions of insignificant statistics.

The test group consisted of sixty boys, 10 athletes
and 10 non-athletes, in age groups 15, 16, and 17. All
age groups were tested at North Salem Senior High School,
Salem, Oregon.

To understand the machine better and to establish a
pattern of test administration, a trial group of six boys
was tested in a pllot study with the data obtained not
used in the study.
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NEURO-MUSCULAR RESPONSES
IN HIGH SCHOCOL BOYS

Name Age (years) ________ (months)
Date Height, Weight
Handedness R L Both
LIGHT SCUND
_Test Right Ieft Cholce Test Right Jleft Cholce
Hand Flexion _Hand Flexion
Hand Extension Hand Extension
Arm Flexion Arm Flexion
Arm Extension Arm Extension
Foot Extension Foot Extension
Combination Foot Combination Foot
and Leg Extension and leg Extension
Leg Flexion Leg Flexion
FIGURE 2

SCORE CARD

44
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CHAPTER IIIX

THE STUDY

POSITIONS AND MOVEMENTS USED IN MEASURING REACTION TIME

1.

2.

3.

Hand Flexion~- The subject sits at the machine with
his finger tips resting on reaction keys C and D.

He pushes down on the key when receiving either the
light or sound stimulus.

Hand Extension- The subject sits at the machine with

his ams extended and finger tips resting on reaection
keys A and B on the board in front of him. He pushes
forward on the key when receiving either the light or
sound stimulus.

Arm Flexion~ The subject sits at the machine with his

hands resting on markers on the platform before him,
When receiving the light or sound stimulus he moves
his hand to key C or D located on the platform next
to his hands.

Arm Extension~ The subject sits at the machine with

his hands resting on markers on the platform before
him, When receiving the light or sound stimulus he
extends his arms and with his finger tips strikes
key A or B on the board in front of him,



5.

6.

Te

15

Foot Extension- The subject sits at the machine with

his feet resting on foot pedals I and J. When receiv-
ing the light or sound stimulus he presses his foot
down on the pedal.

Combination Leg and Foot Extension~ The subject sits
at the machine with his feet immediately behind

pedals I and J. When receiving the light or sound
stimulus he moves his leg forward and presses his
foot down on the pedal.

Leg Flexion~ The subject sits at the machine with his
knees below and touching the reaction keys which are
located under the platform. When receiving the 1light
or sound stimulus he raises his knee upward and
strikes the reaction key.

Choice Reaction- The subject must make a choice and

thus think before reacting. For example, if he sees
a red light he will use his left hand, if he sees a
green light he will use the right., The hand movement
and stimulus are changed repeatedly to eliminate a

fixed pattern of responding.
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COMPRRISON CHART OF /5 YEAR OL D RTHLETE anD NON -ATHLETE.

REACTION TO LIGHT AND SOUND

LIGHT <0
/Ru-uf LEFT N RICHT LEFT N

YEST RTH | NON |ATH. | NON. | ATH. | NON.| ATH. |Now.
P 9, Z‘Az 2‘2. zbq 99 z‘,y l,q 2q,
HAND &xr. %y, z'l loq 172_ 9% 25.7 2’6 %4
ARM FLEX 234 277 273 279 zs.7 306 2,;3_ 287
ARM exr 315~ 31, 26’ 3’6 284 311 1:& Sog

2
Foor exr z‘/\f S1p 4 6‘/‘ 252 284 2‘/6 2'60

come 2s. 13 B 125 13 |2
Foorf Lee Exr. U e 300 3177 [Te |78, 314
2 2 2 2
LEC FLEX 280 Iy 179 | ‘o 25'7 320[%2 4,
RESULTS
HAND FLEX YUE ATHLETE RERCTED MUCH FRSTER TO EVERY STimucus,
HAvo ExT THE NON-ATHLETE WRS FQUAL TO -THFE QArHLETE /n RIGHT HAND REACTION TIME

TO LI€HT Tue ATYULETE REACTED MUCH FASTER TO EVERY OTHER STIMUL WS-

THE RATHLETE RERCTED MuCH FASTER TO EVERY STrmuLus.

HRM Fuex

RRM Exy. TNE NON-RTHLETE WAS SCIGHTCY FASTER THAN THE RATHCETXE IN RIGHT HAND
REACTION TIME TO LIGAHT. Tﬂf RTNCETE REACTED MucH FASTER TO EVERY OTWER STIMULUS.

foor €xr. THE RTNWETE REPCTE) MUCH FASTER TO EVERY ST/MuLys.

8.
‘“:?t“‘ €xr THE RTNGETE REPCTED MUCH FASTER T0 EVERY ST/IMULUS.

L&¢ FLEX. THE RATHLETE RERCTED MUCH FASTER TO EVERY STimuius,
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LIGHT SOUND
Crieur | serr N rienr LEey ) Soone
1A, [~
resr AT [ Now. | T | Now. [ATH. [ NOA | Are. | Noac [Ty 0y
2
HAND Fusx. 245— 3’0 Zq‘/ 277 237 30(’ 2'3 85' ‘/ 3
2 2 2 2 2 3
WRND EYT: 235 % 255 18| “o| % |“1, | %05 |3 |5
rem mex, (30, |33, 1223|218 |27, 35, 1320 (32414 |5
3 3
RRM EyT: 32({ 356 307 339 28 3@, ', ‘{Z. 313
s 29 132 13 1312 129 125 |3
‘FOOT E¥Ts. % EY 2 7 7, 75 3q |7 8
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LEG FeEX, 25’, 333 30179 300 3'6 31‘ '43 12| 8
RESWLLTS
THE RATHLETE REQACTED FRASTER TO EVERY STimucus .,
HRND FLeX.
T“E NON - RTHLETE MAPE QNE LESS WRoNG CHOIGE.
THE Arucere REACTED FRASTER TO EYERY STimuius,
HRND E¢r
: THE ATWLETE W ADE Two LEss WRONG EHOICES.
THE RTHLETE REACTED FASTER TO EVERY 3TImw uLiKsS,
PRM FLex. THE ATHLETE MADE ONE LE€5S WRONG CHOICE.
RR® et THE ATHELETE REACTED FRASTFR TO EVERY STimMusLus.
THEF ATHLETE REAUT ED FASTER TO EVERY STImMULUS.
Foot Exr. THE RTHLETE WIADE ONE LESS WRoNG QHOICE.
coma TUE ATHLETE RERCTED FASTER TO EXERY STimutwus,

FOOT¢ (ke

THE NoN-ATHLETE MBDE FIVE LFss WRONG CHOlCcs,

L¥G FLEX.

THE NON-ATHAETE WAS FASTER THAN THE ATHLETE IN LeFT FooT

REATION TIME T0 LIGHT. THE ATHLETE REACTED FASTER ro EVERY

OTHER STIMucus. THE NON-ATHETE mADE FOUR LESS WRONCG GHOICES.

TABLE 4
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A general summary of the reaction time tests of the
fifteen year old athlete and non-athlete indicates that
the athlete reacts faster than the non~athlete in all but
two of the tests. The non-athlete was equal to the athlete
only on reaction time to light on right hand and arm ex-
tension movements.

In cholce reaction time where the subject must think
before reacting, the athlete was much faster in every
movement except left leg flexion in response to the light
stimulus. The non-athlete made six less wrong choices
than the athlete, this may be due to the fact that the

non-athlete was more cautious in making his choice.
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REACTION TIME To SOUND
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6 YTEAR OLD RESPONSE TIMES

RTHLETE S

REACTION TIME TQ LieHT
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CompPRRrisSON CHaRT oF 16 Yere Oed- Bricive wov Mas- ol

REACTION TO LIGHT- Aanp souws

LIGHT SQUND
RieHT errj/ RIGHT cerr N

TEST RTH. [ NOA. (ATH. | NOM. | ATH. | NoW. [ATH. NON.

wamdrex |77 |2y, 205 |3

NAND G Iqq 234 203 a‘lo 2,8 qu lao lqy
mm rer |50 %5 (351 [*9g [ %0g |05 |21 %3¢
mam swn |23 31 [*17] 324 |4 |3 | %7 |,
Foor e |27 |297 [ 32| 83¢|%12 |55y | U5 | %54
roo:?’n?c'. err. |86 28, Z"a 2“7 25y By 214 27(/

LEe FLEX. 141 278 z3q 274 238 163 23@ 2’75"

REsuLTs
HAND FLEX -
IHE RTHWLETE REACTED MUcH FRASTER TQ EVERY STIMULUS.
HAND EXT: ==
TUE RTHWETE REMCTED MUCH FASTER TO EVERY STimucus.
il THE ATHLETE REACTED MUCH FASTER TO EVERY STIMULYS.
ARM EXT.
THE RTHLETE REACTEO MUCH FASTER TO EVERY SIIMULUS.
or exr, e
il THE RATHLETE REACTEDQ MUCH FASTER TO KVERY SrimucCys.
THE NON-ATHGETE WAS EQUAC TO THE RATHLETE IN COMEBINATION RIGHT
FOOT ANO LEG BXTENSION TO THE L/IGHT STIMUWS. WAs Aso SLEHLY
- FASTER IN COMBINRTION LEFT FOOT AN O LEG EXTENS/ON TO EHE LIGHT
FOOTY LEC EYT. STIMOLUS. s
THE RTHLETE REACTED FASTER TO THE SQUND STIMULUS,
LEG FLEK THE RTHLETE REACTED MUCH FASTER TO Every STIMUCUsS.

TABLE 7



Gompnmso/v CHART oF 16 VYear Owo RATHieTe ano Now -BTHeere

Cuoice Rencrion Time

2l

LIEHT SOUND
/ \ : . V-
RIGHT | LeFr T LEFT ) M
A
TEST ard. | won | arw. | Now.| aru. | vow. [ amn. | now |T|Moy

HAND FLEX. 228 303 o 290 %0 | %80 [¥s | %95

3
HAND Exr. '95 2:’3 2‘4 % 16 279 By 291 5|
S

ARM FLEX. 2'(0 '328 295 33;/ 50 321 31y 3(’6

aem exr. |39

FOQT EXT. 2'/5’ 3°o

comg 529 338 277 3,, 30, 3,3 M| 27|25

Foorf tee ExT.

LEG FEX. 295 28, 2‘8 307 289 323 273 277 6|3

REsuLTS
TWe ATHLETE REACTED FASTER To EVERY ST/Mucus.
HAND Feg
THE ATHETE MRAIL ONE LESS WRON CHOICE,
THE PTHLETE REACTEMN FASTER TO EVERY Srimuevs,
HRAD xr: THE ATHLEre® MADE FIVE LES3 wRemne cHOICES.
TRE ATHCETE REACTED FRASTER TO EVERY STMILUS.
ARM rEX
THE ATHLETE REPCTED FASTER TO EVERY SIHMULOS.
Ak R THE PTHLETE MADE THREE LESS W RONE CHOICES.
. THE RTHLETE REACTED FASTER TO EVERY STIMucu
cadh o THE ATHCETE MADE THREE LESs WRONG CNOICES.
coms. THE RATHCETE RERSYred FASTER, TO EVERY Sromecus.
PoTéiBe exn| TUE ATHCETE MBDE THREE (IS5 WRONMG CHOICES.
T"E' NON ATHLETE WAS FASTER THAN THE ATHLETE IN RIGCNT C6G
FLEX/ON TO THE LIGHT sTimucus. - i
LEG Fuiks THE ATHLEr® REACTED FASTER TO EVERY OTHER STiMUCUS.
THE RATHETE MADE ~SEVEN CESS WRONCG CHOICES.

TABLE 8



25

A general summary of reaction time tests of the
sixteen year old athlete and non-athlete indicates that
the athlete reacts faster than the non-athlete in most
of the tests used. Of the many movements tested the non-
athlete was equal to the athlete on reaction time to light
on combination right foot and leg extension. The non-
athlete also was slightly faster on reaction to light on
the combination left foot and leg extension movements.

In choice reaction time the athlete was much faster
in every movement, except right leg flexion in response
to the light stimulus. The athletes also made twenty~

two less wrong choices than the non-athletes.
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|7 YEAR OLD RESPONSE TIMES
ATHLETES

REA(TION TIME TO LIGHT
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Foor fLEE EX 4 zﬁ'7 Is[e| 2|2 80% 7170 351%| 78 %] O |
2 ) le |5, %2 "9 12 I3 [isp | 25 (29| e |24, [0, | 28 ) 25 ) 3; |2
tec Feex. | 8 3173 e t[0)8 v 2|2 | % 7| 3 |
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COMPHR;soN ChART OF /7 ‘/EHR OLDT’RTHLETF AND NOown-HTHCE re

REACTION TO LienT ANO SOUND

LIGNT SOUND
( RIGHT LEFT k. RIEHT CEFT K
TEST ATH. | NON. | pri. | NoA.| ATH. | NoN. | RTu. | NON.

2
HANO FLEX. 2'7 257 2“/ 230 23‘ ZO 205 227
o exe 210 2"“{ 20‘, 247 21 201 202 1g
ARM Fex, ‘z"/o ZBS 2‘5 2?3 Z‘h 287 285 29@

ARM ez, 2?’ 3-20 3’4 300 202 3‘0 300 307

FOOT gxr;

ome.
foord wie Exr.

LEe Feax. 271

RESULTS
Tu! NON-ATHLETE WAS FASTER IN RIGCHT HAND FLEAMON TO THE s00nND
PRNO FLEX,
STIMULUS . THE ATHCETE REMTED FASTEL TO EVERY OTNER STIMULYS.
—— THE WON-ATHLETE WAS FRSTEL IN RIGHT NAND EXTEN3ION To THE SOUND
Esr. STimueLus .Tﬂt' PTHETE REACTEQ FASTER TO EVERY OTHCR ST/iMULUS.
THE® ATNCETE RERCTED FRASTER TO BVERY $T/MUCUS.
PRM FLEX.
THE NON- ATHLETE WAS FASTER IN LEFT RRM EXTENS(ON TO THE
0RM €Y7,
LIGHT STIMUCUS. TRE ATHCETE RRACTED FASTER TO0 EVERY OTHER STIMUCUS.
THE NON-R7HLETE RERCTEY FASTER TO EVERY ST/MUPS ExcEPT LEFT
Foor7 éxr.
FooT EXTENSION To THE SOONO SirmMucvs.
coma, THE NON-ATHLETE RERCTED FASTER To EVERY STIMULUS.
FooTf Cic X,
THe won-RTHLETE WRAS RASTER., IN RIGCHT LEG FLEXION TO THE EHT S7mqueus.
LEG Feek. | yug RTLETE REACTED FASTER TO EVERY OTHER ST muLys ,

TABLE 11




Comparison CHaer OF 17 YEAR OLD RrHcers ano NOw- RIwiere

CHoice Reacrion Time

LIGHT SOUND
4 RIGHT LEFT \/ RIEHT CEFT b ::Doi,(':.

A
TEST A, | wow.| ara| nou| pru. | Now.| aru] wow. | T ™

wow e | B | 290 |3y |27 |33, | %€, koo |O|Y
wae x| 4|98 % 27'/ *2g (27, |80 %832 |4
PRM Fisx 317_ 33, 275- 285- z88 3‘/6 3'1 34g |2 |3
Rem exr |%9s 3‘19 35513%3,1% 2 316 Z?‘f 3?? 14
roor eer 1 | 287|770 [0 |7, [B2| "8 |5 |9
"°°fc;;:svr. 333 344 | 37832 337 350 33& %3, G
Lfe mex |83 287 2-7‘{ 288 195_ 287 297 307 71l

REsuULTS

THE Praers RENTED FRSTER TO EVERY SrimUwws.

ND FLEX
e THE ATHCET E MABE FOOR LESS WRONe CHOICES.
THE wow- ATHLETE WAS FASTER IN RIGNT HAND EXTENSIon To THE LIGHT
HAND EW STIMuLes. THE ATH(FTE REACTED FASTER IO EVERY OTHER SIT/MOCOs.
THE RTULETE TMADE Twa LESS WORONE CHNOIcEs,
THE NON-RTH(ETE WAS IN CEFT—RARM FLEX/ON TO THE LIGHT STIMULUS, Aiso
ARM FLet, THE RATHLETE REACTE) FASTER TO© EVERY OTHER STAmuLvs. THE
ATHLETE M ADE ONE (055 WRewNG cpoicl,
THE NON-ATHLETE wAs FASTER (¥ LBFT ARM Extensson To THE LiGRT
A2m cxr STimueus ,ALsSo IN RIGHT ARM EXTENSIon/ TO THE SOUAMD STIMULUS.
e
IHE ATHLFTE MADE THREE L6655 WRONG CMOICES.
THE WNoN- ATHLETE wAS FASTER IN RIGHT FOOT gxTENSION To THE LiGHr
Foor exr. STIMYLUS, ALSO TC LEFT FooT EXTENS/ON To THE Sound S7iem0cos.
THE ATHLETE M ADF FOUR LESS w@onG CHOICES.
CoMB. THE NoN-RTHETE wAS FASTER IN LEFT Foor COMm @INATION FooT AND LEG

Fﬂ"" &G EAT.

EXTENSIoN TO THE CIERT arznvws,mso IN LERFT FooT ComB wuATIioN §00T ANN
LEC EXTENSIUN T® SoUND STimuLus. THE ATHLETE MAQE RAVR (ESS WRONC CHOICES,

LEG FcEX.

THE WNON-ATHSTE WAS FRSTER 1w RIGHT LEG FLEXION To THE LICHT
ST/MmULus , ACSO IN RIEHT LFc FExioN TO THE SO0ND S7/mouus.
THE ATHLETE MADE FUR LESS wiReNG QHOICES.

TAELE 12
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A general summary of reaction time tests of seven
teen year old athletes and non-athletes indicates that
at this age level the non-athlete reacts almost as fast
as the athlete. Of twenty-eight tests taken the non-
athlete was faster in eleven of them. The non-athlete
reacted faster in the following tests: right hand
flexion to sound, right hand extension to sound, left
arm extension to light, right foot extension to light,
left foot extension to light, right foot extension to
sound, right foot combination foot and leg extension to
light, left foot combination foot and leg extension to
light, right foot combination foot and leg extension teo
sound, left foot combination foot and leg extension to
sound and right leg flexion to light.

In choice reaction time the non-athlete also reacts
almost as fast as the athlete. Of twenty-elght tests ta-
ken the non-athlete reacted faster in ten of them, The
non-athlete reacted faster in the following tests: right
hand extension to light, left arm flexion teo light, left
arm extension to light, right arm extension to sound,
right foot extension to light, left foot extension to
sound, left foot combination foot and leg extension to
light, left foot combination foot and leg extension to
sound, right leg flexion to light, and right leg flexion

to sound.
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The athlete made twenty~two less wrong cholces than
the non-athlete.
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CHAPTER IV

CONCLUSIONS

Tests with the neuromusecular chronometer of the
reaction time for various neuromuscular response patterns
reveal interesting differences and similarities in non-
athletes and athletes at the fifteen year, sixteen year,
and seventeen year levels. Among fifteen year old boys,
athletes were definitely faster in right and left hand
flexion in response to both the light stimulus and the
sound stimulus, right and left hand extension to the
sound stimulus, left hand extension to the light stimulus,
right arm flexion to the light stimulus, right arm flexion
to the sound stimulus, right foot extension to the light
stimulus, and combination right foot and leg extension
to the light stimulus, and combination right foot and
leg extension to the light stimulus. The athletes were
somewhat faster than non-athletes in left arm flexion to
the light stimulus, left arm flexion to the sound
stimulus, right arm extension to the sound stimulus,
left foot extension to the light stimulus, right and left
foot extension to the sound stimulus, combination left
foot and leg extension to the sound stimulus and right
and left leg flexion to both the light and sound stimulus.
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The athletes were not faster than the non-athletes in
right hand extension to the light stimulus and i ght arm
extension to the light stimulus., In cholece reaction, the
athletes made six more wrong choices than the non-athletes.

Athletes were faster in the fifteen year age group
especially in right and left hand flexion to both the
light and sound stimulus, right and left hand extension
to the sound stimulus, left hand extension to the light
stimulus, right arm flexion to the light stimulus, right
arm flexion to the sound stimulus, left am extension to
the light stimulus, left arm extension to the sound
stimulus, right foot extension to the light stimulus,
and combination right foot and leg extension to the light
stimulus,

Among sixteen year old boys athletes were definitely
faster in right and left hand flexion to the light
stimulus, left hand flexion to the sound stimulus, left
hand extension to the sound stimulus, right and left arm
flexion to the light stimulus, right and left arm exten-
sion to the light stimulus, left arm extension to the
sound stimulus, and left foot extension to the sound
stimulus. The athletes were somewhat faster than non-
athletes in right hand flexion to the sound stimulus,
right and left hand extension to the light stimulus,
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right hand extension to the sound stimulus, right and
left arm flexion to the sound stimulus, right arm exten-
sion to the sound stimulus, right and left foot extension
to the light stimulus, right foot extenslion to the sound
stimulus, combination right and left foot and leg exten-
sion to the sound stimulus, and right and left leg
flexion to both the light and sound stimulus. The
athletes were not faster than the non-athletes in come-
bination right and left foot and leg extension to the
light stimulus. In cholce reaction the athletes made
twenty-two less wrong choices than the non-athletes.

Among seventeen year old boys athletes were definite-
ly faster in left hand extension to the light stimulus,
right arm flexion to the light stimulus, right arm
flexion to the sound stimulug, right arm extension to the
sound stimulus, and left leg flexlion to the light stimulus.
The athletes were somewhat faster than non-athletes in
right and left hand flexion to the light stimulus, left
hand flexion to the sound stimulus, right hand extension
to the light stimulus, left hand extension to the sound
stimulus, left arm flexion to the light stimulus, left
arm flexion to the sound stimulus, right arm extension to
the light stimulus, left arm extension to the sound

stimulus, left foot extension to the sound stimulus, and



35

right and left leg flexion to the sound stimulus. The
athletes were not faster than the non-athletes in right
hand flexion to the sound stimulus, right hand extension
to the sound stimulus, left arm extension to the light
stimulus, right and left foot extension to the light
stimulus, right foot extension to the sound stimulus,
combination right and left foot and leg extension to both
the light and sound stimulus, and right leg flexion to
the light stimulus. 1In choice reaction, the athletes made
twenty-two less wrong choices than the non~athletes.

These tests reveal that as age progresses the athlete
compared to the non-athlete becomes progressively less
superior in reaction time. This indicates that neuro-
muscular patterns mature earlier in some boys and thus
enables these boys to be more proficient in athleties.
Many of the non-athletes who are late in maturing may
become more skilled during later years. Coaches need teo
recognize this as many potentially good athletes may be
dropped from school teams before reaching their full
physical development.

Sound advice to any coach is be patient with and
retain on the squad all really big boys of the fifteen
year age group until the coach is sure they have no

chance. A six foot four inch boy, awkward as a freshman,
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may win a championship as a senior. Many young big boys
look hopeless when they first turn out for an athletie
squad but reaction tests indicate to the coach not to be
hasty in cutting his squad, it may cost him an out-
standing athlete and & future championship team.
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