











CHAPTER I

THE PROBLEM AND DEFINITION OF TERMS USED

In all phases of education, as well as in almost all
phases of life, the value of testing and the application of
the results of that testing has ied to tremendoﬁs progress
and developments.

In the field of physical education, as in perhaps no
other field, we can see these results illustrated as records
which once looked unattainable are replaced by new records
which will soon be replaced‘by new.

This writer feels that the utilization of testing
should be an integral part of a physical education program,
and that the more simple the device used, the more likely

that this testing will be accomplished.
I. THE PROBLEM

Statement of the problem. The purpose of this study

was to investigate the relationship between hand reaction
time and speed of movement of sprinters and distance

runners at the secondary school level at Wichita High School

North.

Inmportance of the study. In this study this writer




hoped»to contribute some data which would help in deter-
mining if hand reaction time is a factor which might be
used when deciding whether a track man should, participate
as a sprinter or as a distance runner. This might be used
as a guide to help the undeveloped track aépirant to find

the events in which he will probably develop best.

Limitations of the study. This study was limited to

the sophomore, junior and senior track boys at Wichita High

School North in Wichita, Kansas.

This study was concerned with testing of only two

gqualities: (1) speed of movement, and (2) hand reaction

time.
II. DEFINITIONS OF TERMS USED
Sprinter. One who runs a race of 440 yards of less.l

Distance runner. One who runs a race greater than

440 yards in distance.?

Reaction time. The time elapse between a stimulus

and a response.

lBrother G. Luke, F.S.C., Coaching High School Track
and Field (Englewood Cliffs, New Jersey: Prentice-Hall, Inc.,
1958), p. 21.

21bid., p. 40.
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Secondary School level. 1In this study the secondary

school level pertains to sophomore, junior and senior

classes, rather than to a four year secondary school.




CHAPTER II

REVIEW OF RELATED LITERATURE

The exploration of the relationship, if any, between
reaction time and speed of movement has involved the time
and talents of many men who have'done studies in these
fields. It is the purpose of this chapter to present a
summary of those studies which are related to (1) speed of
movement, (2) reaction time, and (3) the relationship

between reaction time and speed of movement.
I. RESEARCH RELATED TO SPEED OF MOVEMENT

Various theories as to what causes speed of movement
may be found. Luke stated that either a boy is fast or he
is not. Although one tends to associate the slimmer type
of athlete with distance running where excess poundage
would be a handicap, body build should not be the primary
~guide in making the selection of sprinters or distance

runners .3

Miller, using data on a 60 yard dash, concurred that
speed is an innate factor which is not significantly

related to body size or build. He selected at random 1,559

31pid., p. 40.
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pretest records from some 6,000 which were collected during
the academic year of 1942-43. He felt that perhaps the
heavier individuals accommodate increased weight by an
increase in stre_ngth.4

Rasch studied the relationship of arm strength,
weight, and length to the speed 6f arm movement. His test
was administered to twenty-five males between the ages of
17 and 47. With a single exception, these men had histories
of extensive athletic experience. His findings showed no
significant correlation between the speed of movement of an
arm in relation to the strength of that arm. These results
substantiated the theory that strength in action is con-
trolled by neuromotor coordination centers of the nervous
system and exhibits the high specificity that is found in
other activities of this nature.®

The speed of a lateral arm movement and the strength
mass ratio were measured by Clarke in forty-eight university

student volunteers enrolled in elementary physical education

4. D. Miller, "A Critique on the Use of the Height-
Weight Factors in the Performance Classification of College
Men," Research Quarterly, 23: 402, 1952.

SPhilip J. Rasch, "Relationship of Arm Strength,
Weight, and Length to Speed of Arm Movement," Research
Quarterly, 25: 328-332, 1945.



classes. Clarke found, also, that the ability to exert

muscular strength in a coordinated manner is determined by
a specific neuromuscular pattern. Knowledge of the
muscular strength cannot be used to predict successfu}ly
the speed of an arm movement. He found the correlation in
movement time and reaction time to be low (r=.045).6

Chui, stating that little attention had been focused
on determining which training method was most influential in
causing a significant increase in limb speed, compared the
effects of isometric and dynamic weight training exercises
on strength and speed of siﬁgle discreet movements. He
used seventy-two male subjects who elected to enroll in a
weight training activity section and twenty-four subjects
enrolled in another activity section who performed no
weight training exercises of any sort. He found that

significant gains in limb strength, resulting from performing

resistive and non-resistive exercises in a specific range

of movement, were accompanied by significant gains in speed
of the same movement. Since the difference in strength and
speed gain between exercise regimens was nonsignificant, \

both training methods appeared to be equally effective.’

6pavid H. Clarke, "Correlation Between the Strength
Mass Ratio and the Speed of an Arm Movement," Research
Quarterly, 31; 570-574, 1960. {

7Edward F. Chui, "Effects of Isometric and Dynamic
Weight Training Exercises Upon Strength and Speed of Move-
ment," Research Quarterly, 35: 246-257, 1964.




In a study of the effect of weight training on the

speed of movement, Wilkens compiled data ffom testing nine
chronic weight lifters, nineteen beginning weight lifters,
and eighteen beginning swimmers and golfers who .had weight
trained over a period of one semester. This training had
no slowing effect on speed of arm movement. Wilkens stated
that the chronic weight lifter is not "muscle bound" in the
sense that his speed of movement is impaired. His speed is |
as great as that of other students and improves as much or
more during a semester of training.8

Henry, in a study of ihcrease of speed of movement by
motivation and by transfer of motivated improvement, used
ten experimental and ten control subjects. The experimental'
~group exhibited a transfer effect of 12 per cent on a retest
of a relatively complicated movement after a period of
materialization by applying a mild electric shock during
the slower responses of a simple movement. The control
~group showed no statistically significant transfer from
unmotivated practice with the simple movement. The

resulting improvement of the experimental group was

8Bruce M. Wilkens, "The Effect of Weight Training
on Speed of Movement," Research Quarterly, 23: 361, 1952.
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considered more likely to be due to transfer of the motiva-
tion effect rather than to transfer of learning.9

Electric shock motivation was studied, also, by Munro,
using sixty male university students randomly assigned to
six groups of ten each. The ball-snatch test was followed
by an electric shock if response‘was slow. This motivation
speeded the reaction of the subjects. In order to see if
motivation was retained, a second ball-snatch test was given.
It was found, using a control group which did receive shock
motivation, that the major part of the improvement was due
to the electric shock motivétion. Munro concluded that a
period of seven weeks is required for the increase in speed
transferred from motivated simpler response to significantly'
retrogress toward the initial speed of movement. Munro
also concluded that foreperiods of two, three, and four
seconds do not influence the speed of response, althoughla
-one second foreperiod results in slower responses.lo

Thompson, Nagle, and Dobias conducted studies to
measure movement time of forty-three Boston University

varsity football players and forty New Hampshire High School

Franklin M. Henry, "Increase in Speed of Movement
by Motivation and by Transfer of Motivated Improvement,"
Research Quarterly, 22: 219-228, 1951.

10Sanford J. Munro, "The Retention of Increase in
Speed of Movement Transferred from Motivated Simpler
Response," Research Quarterly, 22: 229-233, 1951.
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football lettermen in response to selected starting signals.

Each group was tested on two starting counts, rhythmic and

non-rhythmic. Both groups reacted more quickly‘to the
starting signals which allowed the subjects to concentrate
on the response rather than the stimulus. The rhythmic
digit starting signals permitted'the fastest movements, .51
second for college players and .54 second for high school
football players. Non-rhythmic word digit and non-rhythmic
color signals were investigated and found to result in

slower reaction and speed of movement times.1l1
II. RESEARCH RELATED TO REACTION TIME

Pierson conducted a study of twenty-one untrained
subjects selected on the basis of body build. These subjects
were measured for height, weight and speed of a sprint start.
Pierson concluded that the speed with which one can get into
action has little relation to his height, weight, calculated
body fat or lean body mass.l2 This study supports an

earlier one by Miller in which he determined that speed with

llE. W. Thompson, F. J. Nagle, and R. Dobias, "Foot-
ball Starting Signals and Movement Times of High School and

College Football Players," Research Quarterly, 29: 222-230,
1958.

12William R. Pierson, "Body Size and Speed," Research
Quarterly, 32: 197, 1961.
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which the untrained individual can react may have little
relationship to his body size.l3

In a study of reaction time measures to a visual
stimulus and arm displacement, Slater-Hammel tested eighty
volunteer male university students ranging in age from 18
to 27. The groups consisted of twenty varsity athletes,
twenty physical education majors who were not varsity
athletes, twenty music majors who were not varsity athletes
and twenty liberal art majors who were not varsity athletes.
He concluded that only a small relationship existed betWeenh
reaction time to arm displaéement and visual stimulus. He
found significant differences in reaction time among the
several groups for both reaction time measures .14

Henry and Trafton secured data from twenty-five young
men in a physical education major curriculum. Each subject
was physically active, but was not an experienced track man.
In testing the subjects on a 50 yard dash, timing stations
were placed at five yard intervals and each subject made
two runs each. An automatic timing apparatus attached to

the starting block was used to determine the reaction time.

13Miller, loc. cit.

14y, o, Slater-Hammel, "Comparisons of Reaction Time
Measures to Visual Stimulus and Arm Movement," Research
Quarterly, 26: 470-479, 1955.




11

The subjects also rode a bicycle ergometer twice at different
speedé and with different loads. During the ergometer work,
oxygen consumption was measured continuously. It was found
that maximum velocity was important in determining speed
for the first five or ten yards, but not thereafter. Reaction
time was also an important factor for a five yard dash, but
of no importance if the run was twenty yards or longer.15
Henry tested to see what part the starting position
played in human speed in dashes. The study included six
men with two or more years of successful competitive college
experience in the dashes, sik with only freshman experience
and six with high school experience, but who had never run
in college. He found that reaction time is uninfluenced by
block spacing and is unrelated to speed in the sprints. The
highest proportion of best runs and the smallest proportion

of poorest runs result from starting with a sixteen inch

stance.16

In investigating how long a baseball player could

Lpranklin M. Henry and Irving R. Trafton, "The
Velocity Curve of Sprint Running with some Observation on

the Muscle Viscosity Factor," Research Quarterly, 22: 409-
422, 1951.

Franklin M. Henry, "Force-time Characteristics of
the Sprint Start," Research Quarterly, 23: 301, 1952.
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wait before he started the swing of his bat, Slater-Hammel
and Stumpner investigated starting reaction time and move-
ment reaction time. Their subjects were twenty-five male
physical education majors at Indiana University. The sub-
jects ranging in age from 20 to 29, were all right handed
and all had had many years of baseball experience. Mean
starting reaction time was found to be .21 and mean move-
ment reaction time was .27.17 Andrews had found that a
simple hand response to a visual stimulus ranged from .150
to .225.18 Scott stated that a fast ball travels from
pitcher to home base in apprbximately .43 to .58 seconds.l?
Using these statistics, a batter would have to start his
swing twenty-two to thirty feet from home base starting
reaction time and twenty-eight to thirty-eight feet in

movement reaction time. Slater-Hammel and Stumpner stated

that some implication in batting under game conditions were

noted.20

17p. 7. Slater-Hammel and R. L. Stumpner, "Batting
Reaction Time," Research Quarterly, 21: 353-356, 1950.

187, G. Andrews, Methods of Psychology (New York:
John Wiley and Sons, Inc., 1948) p. 463.

1Oy, Gladys Scott, Analysis of Human Motion (New
York: F. S. Crafts and Co., 1945) pp. 145-46.

0Slater—Hammel and Stumpner, op. cit., pp. 353-356.




