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CHAPTER I
THE PROBLEM AND ITS BACKGROUND
Introduction

Many attempts have been made to devise means by
which performances in track and field athletics could
be evaluated and compared. In the days of Ancient
Greece, the Pentathlon was considered to be the greatest
test of athletic prowess. The athletes contested five
events and an overall winner was declared based on best
all-round performance. This contest has its present
day counterparts in the modern pentathlon and the
decathlon for men, and the.pentathlon for women, all
of which form part of the modern Olympic program. In
these modern contests, scoring tables are used to award
points for the performances of the athletes in the
various events, and the athlete with the highest total
number of points is declared the winner.

The International Amateur Athletic Federation,
hereafter referred to as the IAAF, issues the official

‘..[{;‘:im KENTU







school children, or with adults using lighter equipment.
They are also based on the existing world record in
each event, and the relationship between the world
records for various events is often different from the
relationship between events of the performances of a
Particular group of people.

For these reasons, other forms of scoring tables
have been developed and are in use. In England the
Milocarian Scoring Tables? are used by schools competing
for the Milocarian Trophy. In Australia there is a
scoring table in use for women who wish to compete for
the Herbert Lowe Trophy,3 and in the United States of
America, Core has produced tables? for use in five events
with men. Scoring tables for twelve events, some of which
are not standard, such ;s the 660 yard run and the 70

yard high hurdles, were produced in 1953 by Reel.>

20btainable from: The Amateur Athletic Association,
26 Park Crescent, London, W. 1. England.

thmdy Ey, "Methods for Obtaining Point Scores of
Comparable Value," Modern Athlete and Coach, III, 4
(July, 1965), 34-35.

4Obtainablc from: John T. Core, 1224C, West Broad
Street, Richmond, Virginia 23220.

Sobtainable from: S. F. Vincent Recl, Box 659,
Garden Grove, California.
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In the Physical Education Department at Rhodes
University, South Africa, all the physical education
students, both male and female, are required to undergo
an annual practical examination in track and field
athletics. This examination is held at the end of
the third term in September each year. Each student
is tested for achievement in the events they have been
taught during the year, and points are awarded from
scoring tables for the performances recorded. The
total number of points gained by each student is then
used to grade the student. The Milocarian Tables have
been found suitable for use with the men, but the IAAF

tables, in use for the women, have not proved satisfactory.

Since no suitable alternative table for the women

students could be found, the author decided to investigate
the possibility of constructing a scoring table which
could be easily and effectively used at the University.
The author's interest in women's track and field arises
from the fact that he teaches the men and the women
students in the physical education department, and is
coach to the University Track and Field Club, which has

a flourishing women's section.




The Problem

There were two purposes involved in this study.
The first objective was to construct increased increment
scoring tables for selected track and field events
based on the achievement of female physical education
students at Rhodes University, South Africa, using
the initial performances recorded by the students in
each event during the years 1957, 1958, 1959, 1960,
1961, 1964, 1965, and 1966. Secondly, the tables were
used to test the effectiveness of the increased increment
principle in predicting the improvement of the students

in subsequent trials during the same period.

An increased increment table is based upon the

theory that it is more difficult for a superior per-
former to improve performance than it is for a poor
performer to improve. A person who puts the shot
sixty feet and who improves to sixty-one feet is con-
sidered to have made more improvement than the person
who puts the shot forty fect and improves to forty-one
feet. The increased increment table is therefore con-

structed so that for the one foot improvement in performance,




more points are awarded to the superior performer
than to the poor performer. Conversely, a poor per-
former would have to improve more than a superior per-
former to guin the same number of points increase.
Mccloy6 and Cozens’ were the initial developers of the
increased increment principle, and both make it clecr
that such tables are for use with heterogeneous groups,
and that the equation to be used in the calculation of
such scoring tables is parabolic in nature. Further
discussion of the development of the increased increment
tables will be continued in Chapter IIX.

The principle of the increased increment scale
appears to be based on the assumption that progress
in track and field events will be rapid to begin with,
and become slower as ﬁroficiency improves, and event-
ually taper off into a plateau. This would be indicated

by the "typically shaped” learning curve, negative

6Cha:lcs H. McCloy, The Measurement of Athletic
222 Teasurement of Athletic
Power (New York: A. S. Barnes and Company, 1932), 9-37.

7Prederick W. Cozens, "A Curve for Devising Scoring

Tables in Physical Education,” Research Quarterly, 1I1X,

4, (December, 1931), 67-75.
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in nature, often quoted in textbooks.® If it is true
that improvement in track and field events usually
follows such a pattern, then it should also be true
that the average improvement of a group of poor per-
formers in one event, will score a number of points
approximately equivalent to the number of points scored
by the average improvement of a group of superior

performers or a group of average performers.

Definitions

1. Increased increment scoring tables. - Tables

used for allocating points for performances recorded
in track and field or other athletic events that are
based on the principle that an improvement by a superior
performer is worth a I;rger number of points than an

identical improvement by a poor performer.

2. Universal Scoring Tables. - A name often given

to an increased increment type of scoring table designed

to cover a wide range of ability in heterogeneous groups.,
g Y g

‘ryant J. Cratty, Movement Behaviour and Motog

(Philadelphia: Lea and Febiger, 1964), 226-231.




3. IAAF. - The International Amateur Athletic
Federation. This is the governing body for track and
field throughout the world, with its headquarters at
Windsor House, 46 Victoria Street, London, SWI, England.

4. IAAF Handbook. - The handbook of rules and
regulations governing track and field events and com-
Petition issued every two years by the International
Amateur Athletic Federation. Obtainable through Track
and Field News, P. O. Box 296, Los Altos, California
94022. Price $2.00.

5. Portuguese Tables. - A set of scoring tables
for men and women published by the Portuguese Athletic
Federation.

6. The western roll. - A style of high jumping

}
in which the athlete passes over the bar with his

spine parallel to it. The athlete runs towards the bar,
takes off from one foot, passes over the bar as des-
cribed, that is, on his side, and turns to land on
the take-off foot.

7. ZThe straddle style. - Another style of high
jumping, sometimes referred to as "the belly roll™

in which the athlete passes over the bar with his body




Parallel to and facing the bar., The run-up and take-off
are similar to the western rgj) style, but the athlete
turns more to face the bar a4t he crosses it, and then he
usually lunds on the opposite hip and hand to the take-off
leg.

8. The crouch start, - A method athletes use at
the start of a race in which the athlete kneels on one
knee with hig hands on the 9ground behind the starting
line.

9. The glide. - a Movement in putting the shot
used to gain momentum by hopping across the throwing

circle with the shot before the actual delivery is made

10. First class Pass; second class pass; third
class pass; fajl. - The four grades which a student at

Rhodes University can achieve at the end of the academic

year. See Table 2.

11. Rhodes Universitz- = A non-denominational
co-educational Univozsity of Gpproximately 1600 students
located at Grahamstown, Cape Province, South ~frica.

It is one of four Bnglish-spvukinq Universities in the
Republic of South Africa. There are also four Afrikaans-

speaking Universities, one bl-]ingual University, and




one bi-lingual correspondence University. These Univ-
ersitites serve the white section of the population.
There are separate institutions for the Bantu, Indian,

and Colored sections of the population.

Background to the Study

In order to understand the situation from which
the data for constructing the scoring tables were
obtained, and in which it is proposed to use the tables,
a description of the program at Rhodes University is
necessary.

The System at Rhodes University. To attend the
University, a student must have passed an academic
examination conducted on a nation-wide basis at the

end of the secondary school stage of education. This

examination is held in the last term of a high school

student's school career. Certain combinations of
subjects must be passed to qualify for courses leading
to Bachelor of Arts or Bachelor of Science degrees.
Students who passed the examination but lacked certain

required subjects might attend the University, but
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major subjects must also be taken during the first and
second year. A typical pProgram would be as shown in
Table 1.

TABLE 1

AN EXAMPLE OF THE B.A. DEGREE PROGRAM

First Year Second Year Third Year

Geography I Geography II Geography III
Physical Ed. I Physical Ed. II Physical Ed. III
Psychology I History I

English 1 Geology I

Students majoring in physical education would

therefore complete thte? one year courses in the Phy-
sical Education Department. Students not majoring in
physical education would complete one or two years in
the Department.

Each one year course in the University begins
approximately on February 26th, and ends on November
30th. The academic year is divided into four terms

varying between six and eight weeks in length, with a
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one week vacation between the first and second, and the
third and fourth terms, and with a four week vacation
between the second and third terms. Minor examinations
in academic work only are held during the last w-ek

of the second term, and comprehensive examinations in
theory and practical work are held throughout the four
weeks of November in the fourth term. The grade which
the student receives at the end of the one year course
is determined by his achievement in the final November
examinations. The grading system at present in use is

shown in Table 2.

TABLE 2

GRADING SYSTEM AT RHODES UNIVERS! Tt
}

Percentage Grade Awarded

Below 40% Fail
40% to 54% Jrd. Class Pass.
55% to 69% 2nd. Class Pass.

70% and over lst. Class Pass.







late in October each year. The Aquatic course
is held in the first term, and the examination is
held at the end of the course. Team Sports are graded
during the course of the year, and the Track and Field
examination is held at the end of the third term in
September of each year.

Only Gymnastics and Rhythmical Movement are graded

during the week in October.

The Track and Field Program for Women Students.
This has undergone considerable development during the
years that the author has been associated with the
program. It is from this period that the data used in

this study have been compiled.

L
At one time the students' marks in track and field

were derived by (a) the performances of the students in
each event, and (b) by the subjective assessment of the
style of the students when demonstrating. In more
recent years, marks have been awarded solely on the
basis of the achievement of the students. It was felt
that improved performances would be a natural result

of improvements in technique.




The present track and field program is arranged
50 that the events taught and tested each year are
as shown in Table 3.
TABLE 3

EVENTS INCLUDED IN EACH ACADEMIC YEAR

First Year Second Year Third Year

100 yards 100 yards 100 yards

880 yards 880 yards 880 yards
80m. hurdles 80m. hurdles Long Jump
High Jump High Jump Putting the Shot
Long Jump Discus Throwing Discus Throwing

Putting the Shot Javelin Throwing Javelin Thunwing

This program has been arranged so that in each year
there is a short distance running event, a long distance
running event, a jumping event, and a throwing event.

Bach event is included for at least two years, and the
running events have been included in each year because
of their value in maintaining the fitness of the students.

The shot put is included in the first yecar as it is




the simplest of the throwing events, and because it

should be taught before the discus throw to avoid nega-

tive transfer effects. The hip action of the discus

is different to that of the shot, yet can easily trang-

fer into the shot put action with adverse results unless

the correct shot put technique is first established.

The students receive instruction in track and field

events during two 45 minute periods per week for the

first three terms of the year. This usually yields a

total of approximately 20 weeks instruction, or 40

teaching periods. Some of these are lost owing to

rain, high wind, or other difficulties. Whenever pos-
sible, indoor instruction, either practical or in the

form of loop films, is pubstituted in such circumstances.
The Need for the Study

It was the intention of the author to replace
the IAAF tables with an increased increment scale for
each event based on the performances of students recorded
in the track and field examinations during the years 1957,

1958, 1959, 1960, 1961, 1964, 1965, and 1966.







This fact ecan be illustrated by Comparing the
Points gained by the empirical standords which have
been established. The events compared are from the

same year of instruction.

TABLE 4

A COMPARISON OF POINTS SCORED ON
THE IAAF TABLES BY EVENTS CONTESTED
IN THE FIRST YEAR OF INSTRUCTION

Natural Ability Event Points Technical Event Points

100 yargs 14.0 secs. 415 High Jump 3' g» 345

Long Jump 12' 6~ 436 Half Mile 3m 30 secs, 203

80m. hurdles 16.0 secs. 466 Shot Put 22' g« 444

The construction of a scoring table based on the

actual Performances of the students should enable per-
formance in one event to be compared more cffectively
with Performance in another event, ang would have more
meaning for the students.

2. The 1aar tables are printeg for use with the
metric system. The tables for running refer to the

100 meters ang the 800 meters, and all distances and




heights in the fielq events are Printed in meters and

centimeters, The tables therefore have little meaning
for the students who are familjar with the English
system of measurement . To be of use in grading, con-
version tables must be used to convert feet and inches
into meters and centimeters, and to estimate the 100
meters and 80p meters times from those Tecorded in the
100 yarqgs and 880 Yards,

Tables constructed using English measurementsg would
eliminate these Problems.

3. The Students would be more effcctively moti-

vated by tables based on actual Performances of their

Possible, since Successive improvements would be re-
warded with an incroasinq number of pPoints,
4. An increasca increment table shoulg allow a

system of 9rading to be used based on the actual
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improvement of each student. The average performance
improvement of a group of students during first, second,
and third trials could be calculated. The number of
points gained by the improvement could be read from

the tables using the mean of the scores at each trial.
The number of points difference between the means could
be transferred to any other part of the scale and the
actual improvement required to gain this number of
points could be obtained.

Another method would be to calculate the average of
the performances of a particular class at the end of
their first test in the event. This average would score
a certain number of points. At the end of the second

test the average of the performances could again be

»
calculated and converted to points. The difference

between the two totals of points would represent the
average improvement of the group. This difference
between the points could then be used at any point on
the scale to predict how much improvement any single
individual should have made.

This use of the scale would only be possible if

improvement in track and field events followed the




Pattern outlined earlier in the chapter; that is,
according to a parabolic curve.

5. Track and field for women is increasing in
extent throughout the world, especially in Eastern
European, African, and Asiatic countries. In England,
America, and South Africa however, there is still
some resistance to women pParticipating, and few colleges
in these countries include it in their programs. In a
survey conducted by Shepherd? in the United States,
only 50 institutions of the 100 surveyed indicated that
they had some form of track and field for women in

their physical education programs, and this was of a

limited nature consisting mainly of the 100 yards

sprint, the high jump, a;-\d the long jump.

This situation is rapidly changing however, and
there appears to be a quickening interest in the value
of track and field for women and girls. The intro=-

duccion of track and field for high school girle will

9haron Shepherd, "an Investigation of the Women's
Track and Field Program of Selected Teacher Education
Institutions with a Proposed Program of Track and Field
for Women," (unpublished Master's dissartation, Ohio
University, 1962).




create a demand for suitably trained teachers, and
college and university Physical educatjon departments
may soon find the need to include the activity in their
Programs.

In the absence of more suitable tables, those
developed in this study might prove valuable at both
the high school and college level.

6. McCloy described how he developed the idea of
the increased increment scale in his book, The Measure-
ment of Athletic Power.lo They are calculated in relation
to the power developed by expert male athletes at each
velocity, distance, or height achieved. This enabled
him to decide upon the exponent of the parabolic curve
for the various events.

It appears that no study has yet been made to
verify if the improvement of inexperienced female
athletes follows a similar pattern to that proposed
by McCloy for the athletes in his study.

If it is true that improvement does follow this

Pattern, then the average improvement of a group of

loHccloy, op. cit., 9-37.




superior performers in one event should score the same
number of points asg the average improvement of a group

of poor pPerformers in the same event,

Delimitations

The performances upon which the scoring tables
were constructed and tested were obtained from results
recorded in the annual Practical track and field exam-
inations held by the Physical Education Department at
Rhodes University. South Africa, during the year 1957,
1958, 1959, 1960, 1961, 1964, 1965, and 1966.

The total number of students involved was 143,
Table 5 shows the number ofstudents who recorded per-
formances in the tests held at the end of each year of

instruction. The first recorded Performance of a stu-

dent in any one event was regarded as a "first trial,"

the second recorded Performance was regarded as a
"second trial," and so on.

The pPerformances of third year students in the
year 1964 were considered as first trials, since their

Performances in 1962 and 1963 were not available,




All first tvials in the discus and javelin were recorded
by second year students, since those events were only

introduced during the second year of the program.

TABLE 5

THE NUMBER OF STUDENTS RECORDING FIRST, SECOND, OR
THIRD TRIALS IN THE EIGHT EVENTS TESTED

Event First Trial Second Trial Third Trial

100 Yards 141 63
880 Yards 103 39
80M. Hurdles 100 28
High Jump 134 51
Long Jump 58
Putting the Shot 56
Discus Throw 43

Javelin Throw 43

The scoring tables were constructed using "first
trials" only.

The low number of students who recorded a third

trial in the 880 yards is due to the fact that this
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event was introduced recently into the Program in place
of the ore mile flat.

Limitations were imposed on certain events. It
was the purpose of the Program to teach the students
the western roll and straddle styles of high jumping,
and the students were required to use one of these
styles in the tests.

In the 80 meter hurdles, the students were per-
mitted to have the hurdles spaced either 8 meters or
8 yards apart. The IAAF has recognized that the re-
gulation spacing of 8 meters is actually retarding
some of the world's leadirg female hurdlers because of

their height and speed. The 100 meter hurdles for

women has been auccessfuliy introduced with the hurdles
'

spaced 8.5 meters apart. The majority of the students
at Rhodes space the hurdles 8 yards apart, but the
better athletes, some of whom compete in meetings,
choose to space the hurdles at 8 meters (26 feet

2 inches). This arrangement permits the majority of
students to develop a three-stride rhythm and helps

to prevent accidentg,




Limitations

Three factors may be considered to impose limitations
on the study.

i. The results of performances recorded during
the years 1962 and 1963 were not available.

2. The number of students who recorded third
trials is low for some events. This was caused by
changes in the program, and the relatively small number
of students who actually reached the third year. Sev-
eral events have been taught and tested for two years
only, so third trials were not recorded, as in the dis-

cus throw, the javelin throw, and the 80 meter hurdles.

Other events only have third trials recorded because of

changes made in the program. Only the 100 yards and
880 yards are true three trial events, and the reason
for the low number of third trials in the 880 yards
has already been explained.

3. Students were highly motivated to perform well
during the actual examinations, but not sufficiently
motivated to train diligently throughout the year.

This situation can be expected with regular physical




education students who do not participate actively in
competitions. Many girls therefore showed a decline
in performance in the 100 yards as increased weight
and changing bcdy shape took its toll. 1In events
where skill was involved, progress was evident.

Whether performances improve or decline however,
if the principle on which the increased increment table
is based is valid, then either improvement or decline
will be similar for superior, average and poor per-

formers.

Summary

Female physical education students at Rhodes

University, South Africa, pursued a program of practical

work that includes track and field athletics. Selected
events were included in a 20 week teaching program
extending over the first three terms of each academic
year. At the end of the program, an annual examination
was held and the best performance of each student in
each event was recorded. It has been the custom to
award points for the performances from the IAAF tables

and to use those points to grade the students.







Shculd the Principle on which increased in~rement
scales are based be valid, students could be graded by
comparing their actual improvement with their Predicted
improvement. The value of such tables in motivating
students to improve their Performances should also be
considered.

A review of the studies relating to the use of

the increased increment type of scoring tables will be

made in the next chapter.




CHAPTER IX
REVIEW OF RELATED LITERATURE
Introduction

The measurement, classification, and testing of
physical ability developed near the end of the nine-
teenth century. In 1894 the Normal School of Gym~
nastics at Milwaukee introduced a battery of nine
tests that measured students' ability in such act-
ivities as jumping, climbing, and shot putting.1
At about the same time, the Lake Erie District of
the Turnerbund proposed a class pentathlon, and this
was administered for the first time on Labcr Day,
1894, by the Gymnastic Societies of Cleveland, ohio.2

Credit for the development of a comprehensive
test utilizing the elements of running, jumping,

vaulting, climbing, and similar activities is given

lJohn F. Bovard, Frederick W. Cozens, and E.

Patricia Hagman, Tests and Measurements in Physical
Education, (Philadelphia: W. B. Saunders Company,
1949), 25.

2Ibid,, 25.
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to Meylan of Columbia, who began working in 1904,
and whose ideas sprcad widely across the United
States.3

Bovard, Cozens, and Hagman4 give an extensive
historical review of the development of testing in
physical education. 1In the early days, scoring
devices were often constructed arbitrarily with little
Oor no use of statistical procedures. Scales were
often devised on the basis of experience and obser-
vation.

The application of scientific methods and statis-
tical procedures led to the development of many types

of scoring tables and tests of ability.s especially

in the area of phynical.education. At the same time,

the sport of competitive track and field athletics also
felt the need for methods of scoring that would enable
performance in one event to be compared with performance

in another event. The decathlon event made the

31bid., 25

41bid., 27

SIbid., 89-112; 309-324.




development of a points scoring system essential, and
the first official IAAF Decathlon Scoring Tables were
approved at the Third Congress of the IAAF, Geneva,
1921.% There have also been several unofficial scoring
tables developea for use in track and field (see Chapter
I, Page 3).

It can be seen that the development of track and
field scoring tables followed two distinct pathways:

1. Within the physical education profession.

2. Within the sphere of competitive track

and field.

Developments Within the Physical
Education Profession

Mccloy7 indicates that W. A. McCall was respon

sible for developing the T-Scale, which became popular
as a method of constructing scoring tables. McCall

based his scales on a method using the frequency

6F. A. M. Webster, The Science of Athletics,
Revised Edition, (London: Nicholas Haye, 1948), 141.
Tc. n. McCloy, Tests and Measurements in Health

and Physical Fducation, Second Edition, (Nev York:

F. S. Crofts and Company, 1946), 97.

s




distribution, described by Bovard, Cozens, and
Hagman.®

From this T-Scale developed the T—score,g based
on the mean and the standard deviation of a homogeneous
group, and now in wide use.

The T-Score is an even-step scale. This means
that an egual number of points are given for equal
improvement at any point on the scale.

Hccloylo considered the use of T-Scores as
suggested by McCall and Brace in the construction

of track and field scoring tables, and decided that

while they were suitable for homogeneous groups, they

were not suitable for universal use with hetero-

geneous groups. He felt that a different scale
should be devised, one based on the increased in-

crement principle.

8Eovard. Cozens, and Hagman, op. cit., 315-316.

9

E. F. Lindquist, A Pirst Course in Statistics,
(Cambridge,

Massachusetts: Houghton Mifflin Company,
1942) . 149.
1°C. H. McCloy, The Measurement of Athletic
Power, (New York: A. S. Barncs ond Company, 1932),
10-11.




In the early thirties there was much emphasis
on producing scoring tables. Neilson and Cozensll
devised achievement scales for elementary and junior
high school boys and girls in physical education
activities. They decided that they could not use
an increased increment scale because they did not
know the limits of achievement in the activities
chosen, They chose an even step interval plan ex-~
tending three standard deviations on either side of
the mean.

A scoring table for college women in the fifty

yards dash, the running broad jump, and the basket-

ball throw for distance was constructed by Mitchell.l2

It was designed for use with beginners and experts,
and she felt that barring unusual differences in
training, college women were a homogeneous group.

She therefore decided to use the T-Score.

11y, P. Neilson and F. w. Cozens, "Achievement
Scales in Physical Educati
Girls in Elementary and Junior High Schools, " Rescarch

Quarterly, V, 3, (October 1934), 3.

125 v, Mitchell, "a Scoring Table for College
Women in the Fifty Yards Dash, Running Broad Jump,
and the Basketball Throw for Distance, " Research

Quarterly Supplement, Vv, 1, (March 1934), 86.




McClnle pursued his idea of a universal scoring

table based upon the increased increment principle, and
established seven criteria which he felt such tables
should meet:

1. They should award the same number of points
for equivalent performances in different cvents.

2. They should award a progressively increas-
ing number of points as Performance improved.

3. The increase in difficulty should be con-
sidered only from a physical point of view, and
subjective factors, such as courage, should be ignored.

4. The maximum score should be far enough
above the world's record to avoid frequent revision
of the tables., ;

5. The zero point should be sufficiently low
to enable the tables to be used with anyone old
enough to engage in competitive athletics.

6. The rate of increment of points should be
computed by mathematical and statistical methods,

and not be subjectively estimated.

13McCloy, op. cit., 12-37.




7. The method should be simple enough to allow
others to use it for constructing further tables.

Enlisting the aid of Dr. O. H. Smith, DePauw
University, HcCloy14 investigated the power developed
by athletes in the standing shot put, and concluded
that power in this event varied with the 1.5 power
of the range. The figure 1.5 was accepted as the
exponent of a parabolic curve indicating the in-
creasing difficulty of gaining distance in the shot
Put. This exponent was then used to construct a
scoring table for the shot, and to derive exponents
for the other events,

Although Mccloy15 was not sure that the curve
for all events was parabolic in nature, he azcepted
it as being true, and computed the exponents for the

other events by the formula:

(Shot Put W)1-5. (other Pield Event W)" . (Track Event M)P

(shot Put M)1.5 TOther Field Event M)™ (Track Event w)n
Solve for n.
W = World Record.

M = Mean of collected data,

14Mccloy. op. cit., 19.

1
Snccloy, ep. cit., 21,
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Pt t ey research.  cozensl? analyzed McCley's study

ecided that although the parabolic curve for

the “Yifferent events might not be the same, and each

ey

haa a slightly different exponent, a “best-fit"

CUrve with an exporent of two would be accurate

hough and more Practicable to use. He suggested

the 1bllowing Procedure be adopted in constructing

an dnereggeq increment scale: 18

! Pind the means and standard deviations of

the Perfomances of the group for which scoring

Labidey arce desired,

2. Use the basic formula ¥ = 2x2 to compute

the "mber of points for various performances, where

Y o the humber of points, and X is the standard

deviatjon distance from zero which is set at five
Slandayqg deviations below the mean. One thousand

Polnty g five standara deviations above the mean.

———

,’V- W. Cozens, “Three Research Studies in Phy-

fiey) Fducation, » Research Quarterly, II, 4, (Dec-
Clid s Sefearch Quarterly

1931), 67-75s,
1

t
\bid., 74.




Cozensl? later developed a decathlon table for
use with track squads based cn the formula Y = Kx2,
where K is any constant depending on the range of
the scale. His scales ranged from four standard
deviations above the mean of the group he tested,
to 1.75 standard deviations below the mean.

It would appear that the studies by Cozens
formed the basis of the full explanation on the use
and construction of increased increment scoring
tables that appears in the book by Bovard, Cozens,
and Hagman.zo Using one of the methods recommended
in this book, the author constructed the tables de-

veloped in this study. A full description of the

method used is given in’chaptcr Iv.

s:hwallz1 studied the Detroit Decathlon Scoring

Tables, and compared them with the various other

19?. W. Cozans, “A Fall Decathlon for Track

Squads, " Research Quarterly, IX, 2 (May 1938), 3.

2oBovard, Cozens, and Hagman, op. cit., 318-324.

21Joseph J. Schwall, "A Statistical Analysis of
the Detroit Decathlon and a Comparison of its Scoring
Tables with Other Selected Tables," (Unpublished
Master's Dissertation, Wayne University, Detroit,
1942).




methods of constructing scoring tables that have been
mentioned in this study, and concluded that because
contestants are classified for the Detroit Decathlon,
the scoring tables should be based on the normal
curve method.

Phelan22 developed a track and field pentathlon

scoring table using the formula suggested by Bovard,

Cozens, and Hagman.23 Two other studies24:25 were

conducted on the use of increased increment scales,

but the author was unable to procure them.

22C1atencc W. Phelan, Jr., "The Development
of a Track and Field Pentathlon Scoring Table," (Un-
published Master's Dissertation; University of wash-
ington, Seattle, 1963).

zsaovard, Cozens, and Hagman, . cit., 322.

24R. K. Cutler, "The Increased Scale in the
Evaluation of Performances in Physical Ability
Tests," (Unpublished Master's Dissertation; University
of Oregon, Eugene, 1934).

ZSJ. E. Suzick, "The Development of an In-
creased Increment Scale for Use in the Evaluation
of Performances in Selected Physical Ability Tests
for Boys in the Ninth Grade," (Unpublished Master's
Thesis; University of Washington, Seattle, 1953).




According to statements made in one of his
hooks,26 McCloy also produced increased increment
scoring tables for girls, but these could only be
obtained in mimeographed form direct from McCloy,
and because of his death the author was unable to
obtain a copy of them. 1In a personal letter to the
author, A. J. Wendler of the University of Iowa, who
worked quite closely with McCloy in the thirties,
states that he does not remember seeing the scoring
tables for girls, but suggests that the exponents
used by McCloy would be valid for constructing such

tables.

Another study on the use of an increased in-

crement scoring system with girls was reported in
1945 in “Educaticn for Victory".27 The improvement
of girls in the standing broad jump, the basketball

throw, the potato race, pull-ups, push ups, sit-ups,

26¢, H. McCloy, Tests and Measurements in Health

and Physical Education, Second Edition, (New York:
F. S. Crofts and Company, 1947), 93.

275. Metheney et alia, "Physical Performancs
Levels for High School Girls. Evaluation of Improvements
ia Performance", Education for Victory 111, 21
(May 1945), 8-10.




and squat thrusts was studied, and those girls whose
initial scores were low showed greater improvement
than those whose initial scores fell in the upper
levels. It was indicated that the scoring tables
make no provision for differences in individual
ceiling capacity for performance, and since there was
no statistical approach, teachers were advised to
use the tables with discretion.
Developments Within the Sport
of Track and Field Athletics

The IAAF and Portuguese Tables. The Decathlon
Scoring Tables approved by the IAAF in Geneva, 1921,
were based upon performances recorded in Olyr:ic
Games track and field events up to and including
the 1912 Olympic Games. Points were awarded on the
following basis:

“"For a performance similar to the best

result obtained at the 1912 or previous

Olympic Games, 1000 points will be awarded.

Other performances are valued in accordance

with this table."28

2BNcaner, op. cit., 141.




In the running events, points were scored for
every one fifth of a second, and in the field events
for every two fifths of an inch.

These tables were superseded in 1934 by the
"Pinnish Tables", submitted by the Finnish Athletic
Association. The “Swedish Tables" displaced the
Finnish Tables in 1950, and in 1954 the IAAF approved
Scoring Tables for Women. The tables at Present in
use for men were approved by the IAAF in 1962.29

The Portuguese Athletic Association produced

its own tables in 1949.30 The latest edition of

the Portuguese Tables appeared in 1962, and al-
though used extensively by magazines and track and
field statisticians, they have never been accepted

by the IAAF.

qull IAAF Tables may be obtained from: Inter-
national Amateur Athletic Federation, 46 Victoria
Street, London, §. w. 1., England.

3°S¥steme Rationnel Pour Classer Les Perfor-
mances Athletigues. Obtainable from: Federacao

Portuguesa De Atletismo, P.da Alegria, 65, Lisbeca,
Portugal.




Kihlberg and Karvonen>! studied the methods by
which track and field scoring tables were constructed,
and concluded that tables based on means and standard
deviations were unsuitable for National or World groups.
They also felt that the IAAF tables in use at that
time were based on statistical observations of average
speeds in running for the track events, while in the
field events the points were probably subjectively
awarded.

Heade32 felt that the IAAF and Portuguese Tables
were based largely on arbitrary calculations.

In an effort to ascertain the basis upon which
the IAAF tables were constructed, the author wrote

to the IAAF Technical Committee member33 who super-

i
vized the construction of the present official tables.

JIJ. Kihlberg and M. J. Karvonen, "Comparison

on a Statistical Basis of Achievement in Track and

Field Events," Research Quarterly, XXVIII, 3,
(october 1957), 244.

326eorqc P. Meade, Athletic Records; The Whys

and Wherefores (New York: Vantage Press Inc., 1966),
186.

JJA. Jorbecx, Erik Sandbergsgaten 17, Solna,
Sweden.
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In a letter to the author, the Assistant Secretary

of the 1AAF>? indicated that it was doubtful if a

reply would be reccived, and this was the case.
It can be seen from Table 6 however, which shows
the number of points gained by excellent and poor
performers, men and women, in the 100 meters, that
some sort of increased increment principle was used
in both the IAAF and the Portuguese Tables.
TABLE 6
Comparison of Points Gained by Superior and Poor

Men and Women Athletes in the 100 Meters
Using IAAF and Portuguese Tables

Number of Points Gained
Performance
Improvement IAAF Portuguese
(Seconds) 5 Tables Tables

10.1 24 24
15.5 12 -
13.7 - 13

WOMEN 11.0
10.7
18.5
16.6

34?. W. Holder, Hon. Assistant Secretary, Inter-
national Amateur Athletic Federation, 46 Victoria
Street, London, S. W. 1., England.




Other Tables. Mitchelljs mentions the Randolph-
#acon Points System published in the Official Handbock
of the National Committee on Women's Achlctics.36
These were based on an even-step increment, but no
information was given on the method of construction.

The 1954 Milocarian Scoring Tab1e37 used in
England for high school boys' competitions, was
bated on the increased increment principle, and the
tables producei by Ree138 also used that principle.
HcCollum39 constructed tables based on frequency
distributions and percentiles, in which points were

awarded on an increased increment principle.

35Mitchell, op. cit., s.

36l’ublished by: American Sports Publishing
Company, New York, 1925-26, 1930-31, Pages 103-107.

371954 Milocarian Scoring Tables: obtainable

from: Amateur Athletic Association, 26 Park Cres-
cent, London, W. 1., England.

38S. F. Vincent Reel, Decathlon Kit; Individual
Score Chart, P. 0. Box 659, Garden Grove, California.

39Robcx't H. McCollum, “A Junior High School Sex-

tathlon, " Athletic Journal, XXXVIII, 5 (January 1958),
44.




40 and Sylvia?! pPublished tables for use

Ecker
with high school and college athletes, but no description

of the methods used in the construction was given.
Summary

Scoring tables in track and field athletics have
been developed during the past fifty years. The main
bPurposes of such tables have been to compare the per-
formances of two individuals in a number of events,
such as in the decathlon, or to compare a performance
in one event with a P formance in another event.
This development has occurred both in the field of
Physical education and in the area of competitive
track and field athletics.

Physical educationists who have conducted research
into scoring tables have used mathematical and stat-

istical Procedures. Brace constructed tables using

40mom Ecker, "A Decathlon for High School Boys,*

Athletic Journal, XLI, 8 (April 1961), s8.

41

Alfred J. Sylvia, "a Decathlon for High School

and College, " Athletic Journal, XLIV, 8 (April 19s64),
38.
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the T-Score. McCloy accepted T-Scores for con~-
structing scoring tables for use with homogeneous
groups, but thought that an increased increment scale
was necessary for use with heterogeneous groups.

Cozens confirmed McCloy's study on the increased
increment principle of constructing scoring tables,
but suggested a "best-fit" curve for all events
would be suitable, rather than a separate curve for
each event. Bovard, Cozens, and Hagman discussed
in detail the construction of scoring tables based
upon this principle.

Three other studies were conducted on the use
of the increased increment principle in physical

ability tests for boys. Mitchell constructed scoring

)
tables based upon T-Scores in three events for college

women, and Metheney et alia discussed the use of the
increased increment scoring system in certain activities
for high school girls.

In the area of competitive track and field
athletics, various scoring tables presented by the

Finnish and Swedish Athletic Federations have been
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accepted by the IAAF. Kihlberg and Karvonen felt
that although statistical calculations based upon
speed of running had been used in these tables,
subjective estimations had also played a role.

The Portuguese Tables are in wide use through-
out the world but have not been accepted by the
IAAF. Meade felt that they were based upon arbitrary
calculations based uporn running speeds.

Various other tables have appeared but the prin-

ciples of construction have usually been omitted.

The majority of the scoring tables used in track
and field athletics, including the IAAF and Portuguese
Tables, are based upon some form of increased increment

principle.




CHAPTER IIIX
TESTING PROCEDURES

The increased increment scales developed and
tested in this study were constructed from performances
recorded by 143 female physical education students at
Rhodes University, South Africa, in the annual practical
track and field examinations held at that institution
during the years 1957, 1958, 1959, 1960, 1961, 1964,
1965, and 1966.

The tests for these examinations were held in
September each year, at the end of the third term.
A time table was prepared and posted on the notice

board several weeks before the tests took place so

that the students would know their test days well

in advance and could Prepare accordingly. Normally a
student would complete all her events in two testing
sessions. An example of the timetable typical of that
used with first year students was:

First vay: 100 yards; High Jump; 980 yards.




Second Day: 80 meter hurdles; Long Jump; Shot;
880 yards.

The 880 yards was held on both days to enable
students to take a second attempt if they so desired.

The two test days were usually held within the
same week, and never more than three days apart.

At the time allocated for testing, the staff of
the physical education department supervised the various
events, acting as judges and timekeepers. The students
moved from one event to another. It was usual to
begin with the 100 yards, or the 80 meter hurdles, and
have all the students take two attempts at these events.
The students would then circulate among two or three
field events which wer: >rganized concurrently. All
the students and staff came together again at the close
of the session for the running of the 880 yards.

All events were conducted according to IAAF rules

and rogulations.l except where special considerations

and conditions were imposed as stated in the detailed

description of the events that appears below.

lIA}\P Rules for Competition: obtainable from
Windsor House, 46 Victoria Street, London S. W. 1.,
England.




The students were allowed the choice of footwear,
both during the course of instruction, and during the
testing. The majority of students competed in bare
feet.

I1f weather conditions such as a strong wind or
heavy rain made it difficult to obtain accurate results,
testing was postponed to ancther day previously allocated
for the purpose on the examination timetable. Post-
ponement was seldom necessary.

The regular track and field facilities of the
University were used. The running events were held
on a standard sized 440 yard grass running track.

The location of the field events varied from time to
time, but they were always held on a level surface
using regulation equipment except as indicated in the

detailed description of each event.

The Testing Procedure for Each Event

100 yards. Starting blocks were permitted, but

rarely used. The students ran two at a time, and were

timed independently on stop watches, the time being




recorded to a tenth of a second. In the case of a
split-timing where the hand of the stop watch stopped
between two of the tenth marks, the time was recorded
to the higher tenth, (that is, the slower time).

All timing and starting was carried out by the
staff of the physical education department.

The starter used the following commands, “On
your marks, set, go!" and on the word "go!" lowered
his upraised arm as rapidly as possible. The starter
held a white handkerchief to assist the timekeepers.
The timekeepers started their watches the moment they
saw the starter move his upra.sed arm.

If the students left their marks before the com-

mand, "go!" they were recalled by a whistle. The stu-

dents were not disqualified for false-starting, and

were permitted to use a standing or a crouch start.
Almost without exception, the crouch start was used.
Each student was allowed two attempts in this
event, the second attempt following the completion of
the first attempts. Running the students in pairs
ensured sufficient rest between the first and second

attempts. Research has shown that in short distance




sprints, reliable results are obtained from the best
ef two trials, and that further trials rarely improve
perrormance.z

880 yards. The students ran two laps of the 440
yard track. The start was not in lanes, and to avoid
congestion and to facilitate timing, the students ran
in groups of six to eight persons at a time.

The usual commands were used to start the event.

Three stop watches were started on the command
"go!" and while the event was on, the watch recording
the middle time was noted. At the finish of the event
this watch was used to record the time of all the

students. The watch was not stopped, but allowed to

run continuously, and a: the students crossed the
t

finishing line, the time was called out to the nearest
second. A recorder was assigned to each student and
noted the time called out.

Times were called out and recorded in minutes
and seconds, but converted to seconds for the purpose

of this study.

2L, w. McCraw and J. w. Tolbert, "A Comparison of
The Reliabilities of Scoring Tests of Physical Ability,"

Research Quarterlv XXIII, 1, (March 1952), 73-81.




The times at the end of the first lap were read
to the students as they ran past. 1Two attempts were

allowed, the second attempt on another day.

80 meter Hurdles. The procedire used in this
=_Mmeter Hurdles

event was similar to that used in the 100 yards.
The students ran two at a time and the same starting
and timing techniques were followed.
Eight international type hurdles, two feet six
inches in height, were spaced out for ecch student.
There was a choice of hurdle spacing. The students
could space the hurdles either eight yards apart, or
eight meters apart. The distance from the starting
line to the first hurdle remained constant at twelve
meters. Those students who preferred the eight yard
spacing ran first. The hurdle spacings were adjusted
to eight meters and those who preferred that spacing
then ran.
As has been explained in Chapter 1, Page 26,
the choice of hurdle spacing allows the poor and superior
performers to perform to their best ability, and neither

is at a disadvantaqe.




High Jump. During the course of instruction, the
students were taught to jump using either the Western
Roll or the Straddle styles of jumping and they were
obliged to use one of these styles in the tests. A
starting height was set by mutual agreement among the
students, one that the weakest performer could clear,
and the bar was raised one inch at a time until all
the students failed to clear it.

The students were allowed to commence jumping at
any height, and could pass at any height if they wished.
Students who had three consecutive failures, that is,
who had knocked the bar down three times in succesuion,

were not eliminated as in the IAAF rules, but were

allowed a fourth attempt at this height. If they

cleared the bar at this fourth attempt they were not
Permitted to continue jumping at the next height, but
the height they cleared was credited to them.
Regulation high jump uprights and metal cross
bars were used. Performances were measured by a steel
tape and recorded to the quarter of an inch below the
point on the tape in line with the lowest point of the

upper side of the cross bar.




Long Jump. The students were allowed six trials
in this event, and the best trial was recorded. Measure-
ments were made vith a steel tape from the nearest mark
made in the sand by the student on landing, to the
nearer edge of the take-off board to the sand pit.

Distances were recorded to the nearest inch.

The sand was raked smooth and level after each jump to
improve accuracy of measurement. It was also often
necessary to dampen the sand to ensure a clean break
at the landing point.

If the student left the ground beyond the nearer
edge of the take-off board to the pit, this was recorded
as a "no-jump" and not measured. It did count as one
of the six trials allowed each student.

Putting the Shot. The students were allowed six
trials in this event, and the best trial was recorded.
A concrete throwing circle was used, and distances were

measured with a steel tape to the nearest inch. The zero

of the tape was placed at the nearest mark made by the

shot to the circle. The tape was held through the
center of the circle and the distance read from the

tape at the inside edge of the circle.
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not measured, and counted as one of the six allcwed

trials.

Throwing the Javelin. The students were allowed

six trials in this event, and the best trial was re-

corded. One pound, six ard one-fourth ounce javelins

were used, and thrown from Lehind straight white scratch

lines marked in white lime on the field. The distances

thrown were marked with metal numbered pegs, and the
best throw was measured with a steel tape from the
nearest mark made by the point of the javelin to the
inside edge of the line from which it was thrown.
The distance was recorded to the nearest six incher.

Students who ¢

Tcssed the line while throwing, or

who caused the javeling to land flat (not point first)

had the attempts recorded at "no-throws" in the same

A necessary.

Metal Swedish "Seefap” javelins were used.

The Data

¢ recorded on prepared

s stuay, the 880 yard




times were converted to seconds, and all the measured
distances were Converted to inches, except in the
javelin and discus, where distances were left jin feet.
The data were then tabulated and organized ready
for the calculation of the tables and the Statistical

tests describeq in Chapter Iv,

Summary

Female Physical education students at Rhodes
University, South Africa, Participated in track and
field tests during the Years 1957, 19s8, 1959, 1960,
1961, 1964, 1965, ang 1966. The events in which per-
formances were recorded were: 100 yards, 880 yards,

80 meter hurdles, High Jump, Long Jump, Putting the
Shot, Throwing the Discus, ang Throwing the Javelin,
Except where Specified, these tests were conducted

according to IAAF rules ©On a standard 440 yvard track,

and using Tegulation equipment.

Testing was carried out by staff members of the
Physical education depattmcnt, and for each student,

usually Consisted of two separate test days during One




week in September each year, with the events divided

between the two days,
The best performance of ecach student in each event
was recorded and converted to a form suitable for use

in the calculations to follow.
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CHAPTER IV
THE ANALYSIS AND INTERPRETATION OF THE DATA
Introduction

It was the purpose of this study to (a) construct
increased increment scoring tables for selected track
and field events using the initial performances of
female college physical education students, and (b) to
test their validity using the number of points gained
or lost by the students from the first to the second

trial.

The principle upon which the tables were constructed

assumes that as performance levels in track and field
improve, it becomes progressively more difficult to
improve, and that the rate of improvement is according
to an exponential curve. The validity of this as-
sumption was tested by comparing the number of points
awarded for the average improvement of the high,
average, and low performere in each event between

their firs* and second trials.




The first recorded performance of every student
in each of the eight track and field events was there-
fore used in the construction of the tables. Then those
students who had recorded second and third trials in
events were arranged into rank order in each event
according to performances recorded in the first trial.
The students were then divided into three ability
groups, designated high, average, and low ability
iroups.

The points scored by each student in her first,
second, and third trials were read from the increased
increment scoring tables, and the number of points
gained or lost between the first and second trials,
the second and third trials, and the first and third

trials were calculated. Analysis of variance was

used to determine the significance of any differences

in the average gain or loss of points of each of the
three ability groups from the first to the second trial
in each event in an attempt to test the validity of the
theory on which the increased increment tables were
constructed. If points can be awarded according to an

exponential curve, then each of the three ability







The Nature of Performarnces Recorded

The number of students who recorded first, second,
and third trials, and the means and standard deviations
of performances in each event are shown in Table 7.

Consideration of the means shows that in all

events there was overall progress between trials.

This progress was slight for the running events and

the long jump, but mcre marked in the high jump, shot
put, and discus throw. Th‘s is an expected pattern,
since it is logical to assume that there would be
greater improvement in the techrnical events which

were less dependent on natural ability, and where a
new skill was being learned. Trhe javelin throw did
not conform to this pattern. mprovement in this
event was slight and the distances thrown were less
than in the discus throw, whereas they should have
been further. This was probably due to the poor
background in throwing of the majority of the students,
a general feature of girls., i ! ecple who have not
developed throwing ability wher voung usually make

little progress with the javelin.







The introduction of throwing the cricket ball into the
first ycar pProgram might help to overcome this difficulty.
The javelin throw is the only track and ficld event that
employs a true throwing action with the elbow leading
the movement. Lack of true elbow-first throwing ability
does not affect the learning of the shot put, and the
discus throw, since neither of these employ a true
throwing action.

The standard deviations of the running events and
the long jump indicated high variability in the per~
formances, especially in the first trials of the 100

yards dash. The three throwing events also showed

high variability in relation to the low means recorded.

The high jump had a comparatively low standard de-
viation indicating little variability in that event.
Table 8 shows the numbers, means, and standard
deviations of the performances of the students in
their ability groups. It can be seen that the high
ability groups declined in performance cither from
the first to the second trial, or from the first to
the third trial, in the 100 yards dash, the 880 yards

run, the high jump, the long jump, and the javelin throw.




Mecans and Standard Deviations of Performances of the Three
Ability Groups at the Time of the Trials®

First Trial Second Trial Third Trial
Ability
Group

High
Average
Low

High
Average
Low

80M High
Hurdles Average
Lo

High
Average
Low







improvements by this group in the shot put, discus, and
hurdles were very slight. The overall impression is
that the high ability groups cither declined or failed
to improve. This may have been due to the fact that
students in this group realized that they were certain
of gaining a satisfactory number of points in the
examinations, even if they neglected track and field to
some extent and allowed their performances to decline.
They could afford to concentrate their energies in other
areas offering greater reward for improvement.

The average ability groups showed a mixed pattern
of improvement and decline.. Improvement is evident
in the 100 yards dash, the 880 yards run, the 80 meter

hurdles, the shot put, the discus thiow, and the javelin

throw, with little change or fluctuations occurring

in the high jump and long jump.

There is marked improvement by the low ability
groups in the high jump, the discus throw, and the
javelin throw: slight improvement in the 880 yards
and the 80 meter hurdles, and fluctuations in the
100 yards, the long jump and the shot put. It is

understandable that the low ability groups were keen




to improve their performances to gain more points.
This general pattern of the high ability groups
showing no improvement or declining, the average ability
groups showing slight improvement with fluctuations,
and the low ability groups showing marked gains with
fluctuations, tends to support the principle on which
increased increment scales are based. It should be
noted however, that changes in performance levels were
often outweighed by the variability of performances
as indicated by the standard deviations. 1In the 880
yards, for instance, there was a decline of only one
second betwcen the first and second trials of the
average ability group, but the standard deviation in-
creased by just over twelve seconds. A similar sit-

]
uation occurred in the discus throw with the average

ability group, and with the high ability group.

Another interesting pattern shown in Table 8 is
the tendency cf some ability groups to decline between
the first and the second trial, but to improve again be=-
tween the second and the third trial. This happened in

the 100 yards with the low ability group; in the high
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jump with the average ability group; and in the shot put
with the low ability group. The reverse, however, hap-
pened with the high ability group in the high jump; and
with the average and low ability groups in the long jump.
In these three cases there was an improvement followed

by a decline. This fluctuating pattern tends to in-

validate the principle on which increased increment

scales are based.

The Construction of the Increased Increment
Scoring Tables
The method used to construct the increased in-
crement scoring tables in this study was suggested
by Bovard, Cozens, and Haqman.l They suggest that
the equation to be used is parabolic or exponential
in nature, with an exponent of two. Although McCloy?2

calculated exponents for each event, Bovard, Cozens,

lJ. F. Bovard, F. W. Cozens, and E. P. Hagman,
Tests and Measurements in Physical Education (Phila-
delphia: W. B. Saunders and Company,1949), 318-324.

2c, y. McCloy, The Measurement of Athletic

Power (New York: A. S. Barnes ana Company, 1932),
24-27.




and Hagman3 indicate than an exponent of two will

give a “"best-fit" curve suitable for all events.

Using performances recorded as first trials,
the means and standard deviations were calculated for
each of the eight events. Although the origin of the
parabolic curve is aiways at five standard deviations
below the mean,4 it was decided to set the zero point
of the tables in this study at three standard deviations
below the mean. Three standard deviations below the
mean would normally include 49.87% of the possible
scores below the mean.® The difficulty of deciding
how far to extend the tables above the means was less ,
easily solved. The original intention was to set the
upper limit, or 1000 point mark, at five stsndard de-
viations above the mean, but it was noticed that in the
javelin throw, with a mean of 61.63 feet and a standard

deviation of 11.77 feet, 1000 points would be scored.

3Bovard, Cozens, and Hagman, op. cit., 319.

4BOVatd, Cozens, and Hagman, op. cit., 320.

SE. F. Lindquist, A First Course in Statistics
(Cambridge, Massachusetts: Houghton Mifflin Company,
1942), 86.
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with a throw of approximately 120 feet. Since there
were students in the University already throwing

that distance, it did not allow enough room for future
improvement in student standards.

The world records for the events were unsuitable
since they were too far removed from the students' per-
formances. The South African Women's Records were cor-
sidered suitable, and an approximation of these records
was used as the 1000 points mark. The Snuth African
Women's Records.6 the performance decided upon to re-
present 1000 points, and the standard deviation dis-
tances of the 1000 points marks above the means of the
students' performances are shown in Table 9.

Using the 1000 points marks listed in Table 9, and
the means and standard deviations of the students' perfor-
mances in the first trials, listed in Table 7, scoring
tables were constructed according to the example listed as

Problem 3 in the book by Bovard, Cozens, and Hagman.7

6south African Athletics Annual, 1965, {obtainable
from G. LeRoux, Orangestraat 7, Sunnyside, Johannesburg),
104.

7Bovnrd. Cozens, and Hagman, op. cit., 323,




TABLE 9

South African Women's Records; Performances Required for
1000 Points:; and the Standard Deviation Distances
of the Required Performances above the Mean?®

100 880 80M High Long Shot Discus Javelin
Yards Yards Hurdles Jump Jump Put Throw Throw
S. A. Record 10.7 2:11" 11.0 5'6%" 20'1%" 48'74" 158'9% 161'8k"
1000 Point 7
Performance 10.6 2:10 11.0 5'6" 20'0" 48'0" 158'0" 160'0"
S. D. Distance
Above the Mean 2.739 3.796 3.012 5.296 5.478 8.795 6£.896 8.358

3Time in seconds: 880 yards
faot and inches.

in minutes and seconds; distances i1




The following steps were followed in the con=
struction of the tables:

1. The difference in performance between the
means of the students and the 1000 points marks were
found by subtraction.

2. The performance differences were divided by
the standard deviations to find the number of standard
deviation units the 1000 points mark was above the mean
in each event.

3. Since the origin of the curve is five standard
deviations below the mean, the total length of each
curve was found by adding to five the number of stan-
dard deviation units the 1000 points mark was above the

mean. (See 2. above) This figure repres<nted the X

value in the formula Y = Kx2 (See Chapter II, Page 39).

4. The constant K was calculated from the for-
mula: Y = 1000 = Kkx2,

5. Since the zero point was set at three standard
deviations below the mean, it was necessary to calculate
A constant S. This value must be subtracted from Y
since no points were awarded below three standard

deviations below the mean. Thus a second formula




for Y was obtained: Y = 0 lmz - §. The X value

in this formula would be two, because the zero is
two standard deviations from the origin of the curve.
6. Using the two formulae for Y, values for K
and S were calculated.
The 100 yards event is used here to illustrate
the calculations.
1. Y = 1000 = K(7.739)2 - S
2. Y=0=x(22-s.
Subtract
1000 = 59.889 K - 4K = 55.889K.
.*. K= 17.893.

Substitute for K in equation 2.

0 = 4(17.893) - 8 ;

.« 8§ = 71.572,
Thus the 1000 points mark, or 10.6 seconds, is
represented by the formula:
1000 = (7.739)z x 17.893 - 71.572.
Points for each tenth of a second above 10.6
seconds were found by dividing 0.1 seconds by the
standard deviation 1.0844, to find the standard de-

viation value of a tenth of a second, and this value,
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0.092, was then subtracted from the X value. Calculations
were performed for each X value until the X value was
two, and the points scored were zero. At an X value of
five, the performance value should be the same as the
mean.

Points in each event were calculated for the

intervals as shown in Table 10.

TABLE 10

Intervals for Which Points Were Calculated on
the Increased Increment Tables

The Inisrval

100 yards tenth of a second.

880 yards ---- second.

80M. Hurdles tenth of a second.
half an inch.
inch.
three inches.
six inches.

six inches.




A Comparison of the IAAF and the
Increased Increment Scoring Tables
Ona of the reasons for constructing scoring tables

based upon the actual performances of the students was
the assumption that there would be a more realistic
relationship in the points scored by students in dif-
ferent events. Table 11 shows the points awarded by
the IAAF tables and the increased increment tables
for the standards set for the first year students, and
the points awarded by both tables for the means of the
first trials.

It is clear that the IAAF tables give a more con-

sistent points score than the increased increment

tables, both for the empirically set standards and fox
the calculated means. One of the reasons for the

wide variation in the points scored by the increased
increment tables, is the large differences in the stan-
dard deviation distances of the 1000 points marks above

the means.




TABLE 11

Points Awarded by IAAF Tables and Increased Increment Tables
for First Year Standards and Means of First Trials

Event 100 yards 880 yards 80M Hurdles High Jump Long Jump Shot Put

Standard 14.0 3:30 16.0 3'g"

12'6" 220"

IAAP
Tables

Constructed
Tables

153

Means

13'2" 23'11"

IAAF
Tables

Constructed
Tables 72 289 352 206

201 109

atimes in seconds; 880 time in minutes and seconds,
inches.

distances in feet and




Referring again to Table 9, it can be seen that in
the 100 yards dash, the standard deviation distance of
1000 points above the mean was only 2.739, but in the
three throwing events, the distance was over 8.0 in
each case.

This is the reason why the points scored by the
means of the high jump, long jump, and shot put on the
increased increment tables is very low in number.

The IAAF tcbles are therefore apparently more suit-
able for use with the students than the constructed in-
creased increment tables. Had world records been used
for the 1000 points marks, it ia more than likely that
the situation would have been aggravated. It is obvious

that the performances selected for the 1000 points marks

t
were unsuitable, and the tables would Probably have

given a better comparison of performance between events
had the University records been used. It could also be
argued that the tables Prove that the Rhodes University
students are well below average in the throwing events and
the jumping events, and that this would be brought home to

them by use of the incraased increment tables.




There is another reason tor the discrepancies in
points ccored by the standards on the IAAF tables.
It would appear that the standards should be adjusted.

It is obvious that the standard in the 880 yards can be

raised, while the 80 meter hurdles standard, set only one

tenth of a second below the mean, could be lowered.

In setting the standards, there has always been conflict

in the author's mind between having marks that were
attainable by a certain percentage of the students, and
marks that were roughly equivalent to each other. The con-
struction of the increased increment tables has not helped
to resolve this conflict.

Testing the Validity of the Increased
Increment Scoring Tables

Establishing the ability groups. Those students who

had recorded a seccond or third trial were isolated and
ranked in order of performance on the first trial.

These performances were divided into three groups of
high, average, and low ability, and the groups were kept
as near equal in size as possible, but convenient breaks

in performance levels were also used. The numbers of




students who recorded second and third trials is shown
in Table 7, and the number of students in each ability

group can be found in Table 8.

Points gained and lost. The points scored by the
performances were read from the increased increment
scoring tables, and the number of points gained or lost
by each student from one trial to the next was found by
subtraction. These gains and losses were then used to
find the mean gain or loss of points by the ability
groups in each event, and the variability of points gain
or loss existing within each group represented by the
standard deviation.

The average points gain or loss and the standard

deviations are shown in Table 12. The tendency for the
!

high ability groups to decline in performance noted in

Table 8 is again evident. From the first to the second
trial the high ability groups declined in the average
number of points scored in the 100 yards dash, the 880
yards run, the long jump, and the javelin. Points gained
in the 80 meter hurdles and discus were very small. The
loss of points in the 100 yards and 880 yards is par-

ticularly marked.
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TABLE 12-~Continued

Ability
Group

First to Second Trial Second to Third Trial First to Third Trial

High
Average
Low

High
Average
Low

High
Average
Low

Discus
Throw

High
Average
Low




TABLE 12--Continued

First to Second Trial Second to Third Trial First to Third Trial

Ability
Group

Javelin High
Throw  Average
Low




The average ability groups made fairly steady
gains from first trial to second trial in all events
except the high jump. Gains were particularly high in
the 80 meter hurdles, the long jump, and to a lesser
extent, the discus throw.

The low ability yroups also made steady gains in
points between the first and second trials, except in
the 100 yards dash, where a loss occurred. The biggest
gains were made in the high jump, long jump, and javelin
throw.

From this analysis of points gained or lost be-
tween the first and second trials, it is clear that

there is much inconsistency and variation. Study of

the standard deviations shows that there wi also
\

tremendous variation within the ability groups, and
that this variation was not consistent. The average
ability group in the 880 yards made an average gain of
18.3 points, but the standard deviation of 113.7 shows
that some students improved markedly in this group,
while some declined markedly. Consideration of the
actual figures for this group shows that one student

declined 254 points.




Moving to the shot put we see that the average
ability group had a very similar mean gain of 18.2
points, but this time the standard deviation was only
25.9. The actual figures show that the greatest gain
by a student was 53 points, and the greatest loss was
only 31 points.

There was obviously much variation within groups
and between groups. The least variability within
groups appears to have occurraed in the shot put, and
the greatest variability in the 880 yards, high jump,
and long jump.

Similar inconsistencies and variations within
groups are apparent in the figures for second to third

trials, and for first to third trials.

?
The reason for many students showing a marked de-

cline in performance could be due to a wide variety of
factors. When they first enter university they are
keen to do well in all activities and having had a
comparatively active life at school, are still basically
£it. During the course of their university carecers;

the students realize that they can pass the physical

education practical examinations without scoring highly
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in track and field: they become more sophisticated and
less inclined to participate in track and field activities;
they develop physical secondary sex characteristics and
lose the natural early teen-age fitness: they realize that
only exceptional students can gain a first-class pass and
settle for a comfortable second or third-class pass.

The wide variations within groups would possibly
indicate that testing track and field performance once
a year is not a reliable method of judging the true
progress and ability of the students. Menstrual or
emotional problems could have influenced the results

adversely on the particular day of the trials.

Testing the significance of the differences in

’
the average number of points gained or lost by the

three ability groups between first and second trials.

Analysis of variance® was used to test the null
hypothesis that there was no significant difference
in the average number of points gained or lost by
each ability group in each event from the first trial

to the second trial.

8. E. Garrett, Statistics in Psychology and
Education, Fourth Edition (New York: Lon : Green
and Company, 1953), 273.




The F values for variance in each event are shown
in Table 13. A significant difference at the 1% level
of confidence was obtained in the high jump. Signi-
ficant F values at the 5% level of confidence were
obtained in the 100 yards dash, the long jump, and the
javelin throw. Only in the 880 yards run, the 80 meter
hurdles, the shot put, and the discus throw were F
values low enough to accept the null hypothesis that
there were no significant differences in the points
gained or lost,

It is therefore apparent that the exponential
learning curve on which the table construction was
based, could only be valid for half of the eight events
tested in this particular study. Reference to the dis-
cussion of Table 12 howeer, shows that even in those

four events it is doubtful if the principle holds true,

since within group variance completely dominated between

group variance.

In the 880 yards run, there are obviously differences
between the means of points gained and lost from first to
second trial, but these are overshadowed by the large within

group variarces, particularly in the average ability group.




TABLE 13

An Analysis of Variance of the Points Gained and Lost
by the Three Ability Groups Between
First and Second Trials for each Event

Between Means Within Groups

ss 5.0.2 ss s.p.2

100 -
Yards 19910 256180 4270 296000

880
Yards 14183.5 290582 80717 318949

80M
Hurdles 6416.5 95936 3837.44 108769

High
Jump 42327 245949 5124 330603

Long
Jump 23053 337412 6135 3g3s18




TABLE 13--Continued

Between Means Within Groups

s.p.? ss s.n.?

Shot
Put

Discus
Throw

Javelin
Throw

2132 1066 53 69971 1320 72103

3781 1890.5 40 76222 1906 80003

13037 6518.5 40 64600 1615 77637

0.80

0.59

4.0362

Asignificant at the 0.05 level of confidence.

bsignificant at the 0.01 level of confidence.




In the 80 meter hurdles there are obvious dif-
ferences between the means of the groups, and the stan-
dard deviations are high., 1In the shot put and discus
throw the high ability groups scored a low number of
points gained compared to the other two groups, but the
large variation within the groups again overshadowed
the differences.

The tendency of performers within the same ability
group to differ widely in the amount of improvement or
decline between trials has already been noted. Had the
students performed according to the theory on which the

tables were constructed, the majority of students in the

high ability group would have improved slightly; the

majority in the low ability group would have improved con-
siderably; and the majority in the average ability group
would have improved an amount somewhere between the two
extremes. Each of these gains, when averaged in groups,
would have scored a similar number of Points.

The students in this study did not improve ac-
cording to the theoretical Pattern. Not only were there

wide fluctuations in the amount of improvement by students




at the same ability level, but there was also the
tendency of certain students in certain events to show

either fluctuations or a steady decline in performance.

Summary

The data collected in this study were used for
two purposes:

1. To construct increased increment ccales in
eight track and field events for women, using the
first recorded trial of female college physical education
students.

2. To test the validity of the principle on

which the increased increment scales were based, using

the difference in the number of points gained or lcst
by high, average and low ability groups from first to
second trials.

The performances of the students were classified
into first, second, or third trials, and the means
and standard deviations were mputed. Inspection
of the means showed that there was an overall slight
improvement in performance from first to sccond and

second to third trials, with improvement more evident




in the high jump, the shot put, and the discus throw.
This was attributed to the greater learning opportunities
offered by these events compared with the other events

in which natural ability pPlays a larger part. Improve-
ment in the javelin however, was only slight, and this
may have been due to a lack of general throwing ability
among the students.

The standard deviaticns of the throwing events,
the running events, and the long jump indicated that
the variability was often a more significant factor
than the actual improvements. There was much less
variability in the high jump.

An analysis of performances according to the

ability groups gave the ippression that the high ability

groups either maintained a status quo or declined in
performance; the average ability groups showed a mixed
pattern of improvement and decline; the low ability
groups showed marked improvement in some events, slight
improvements in some events, and fluctuations in other
cevents,

More significant than these general tendencies

was the increase in variability of some groups from




the first to the second trial, particularly in the
880 yards run and the discus throw.

Several ability groups either improved from the first
to the second trial and declined from the second to the
third trial, or declined from the first to the second
trial and improved from the second to the third trial.

Actual performances did not, in fact, show the
pattern of improvement one would have expected if they
had been in accordance with the principle on which
the increased increment scales were based.

The increased increment scales were constructed
according to a parabolic curve with an exponent of two.
The curve originated at five standard deviations below
the mean, but zero was placed for convenience at three
standard deviations below the mean. The 1000 points
mark was set at performances closely approximating
the South African Women's Records for the eight events.
Two constants, K and S, to determine the length of each
curve and to set the zero at minus three sigma, were
calculated from these two formulae:

Y = 1000 = X(X)? - s.

Y= 0=xx?-s.
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The constants were substituted in the formula
and points for each required performance between zero
and 1000 points were calculated.

A comparison of the increased increment scales
and the IAAP tables showed the latter to be less
variable in the number of Points awarded to the means
of the students' first trial Performances, and the
empirically set standards used in the University phy-
sical education department. This was due to the wide
variations in the standard deviation distances of the
1000 points marks above the means used to construct
the increased increment tables. The increased incre-
ment tables do, however, reflect the weaknesses of

the physical education students' performances in com-

Parison with the South African records. Inspection of

the means and the points scored by the standards showed
that certain standards could be adjusted.

The average points gain or loss Ly the high, average,
and low ability groups in each event from the first trial
to the second trial were calculated. The wide differences

between groups and the great variability of points gained




or lost within groups was immediately apparent. It was
seen that some ability groups declined in performance,
and the reasons were discussed. The variations present
between groups and within groups did not suppcrt the
principle of the increased increment scales.

The differences between the means of the ability

groups were tested for significance by analysis of

variance. Four events showed F values too high to

accept the null hypothesis that the difference in
points gained or lost was due to chance. In the four
groups where F values indicated that differences were
not significant, inspection of the means and the
standard deviations showed that the differences between
means had been obscured by the large variability exist-
ing within the groups.

It was evident from this study that the students
did not show performance improvements ccnsistent with
the theory on which the increased increment tables were

based.
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CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

Problem. The pProblem under consideration in this
study was the effectiveness of using increased incre-
ment scoring tables with college female Physical education
students in eight selected track and field events. The sub-
jects were students at Rhodes University, Grahamstown,
South Africa, during the years 1957, 1958, 1959, 1960,
1961, 1964, 1965, and 1966; and the eight events selected

were the 100 yards dash, the 880 yards run, the 80 meter

hurdles, the high jump, the long jump, the shot put, the

discus throw, and the javelin throw.

Scoring tables were constructed using the first re-
corded trial of each student, and the validity of the
theory upon which the scoring tables were constructed
was tested by comparing the differences in the number
of points gained and lost by superior, average, and

Poor performers from the first trials to the second trials,




If the theory was valid, the number of points gained
or lost by cach of the aforementioned ability groups
would be approximately equal, since points were awarded
accordirg to a parabolic curve which awarded an in-
creasing number of points as performance improved.
Theoretically, it should become increasingly more
difficult to improve as performance improves.
Backqround to the Study. Physical education
students at Rhodes University are required to reach a
certain level of achievement in track and field ath-
letics, represented by a certain number of points on the
IAAF scoring tables. These tables have been used with
the students for some years, but have not been entirely

satisfactory because they are bas&i on the metric

»
system, and are scaled in relation tc world record

pPerformances. The first factor made the tables dif-
ficult to use, and the second appeared to result in
vhe students scoring relatively low totals of points
in the technical events, such as the shot put, the
discus throw, the javelin throw, and the high jump,
compared with the points scored in the other events

which rely more of natural ability. It was felt that
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tables constructed using English measurements, and
based upon the actual ability of the students, would
be easier and more effecti.o to use.

A review of the literature indicated that suitable
scales might be constructed based upon a parabolic
curve with an exponent of two, and that such scales
would be suitable for use with heterogeneous ability
groups. If the scales were proved valid, it would be
possible to grade students according to improvement,

rather than in relation to absolute standards.

Collecting the Data. Each year in September the

students participated in a practical track and field
examination conducted in a similar manner to the
pentathlon event held at championship track and field
meetings. Each student performed in the events she

had been taught during the instructional program,

and all performances were recorded. Two attempts were
allowed in the running events. The 100 yards dash and

80 meter hurdles were timed to a tenth of a second,

and the 880 yards run to the nearest second. Six attempts

were allowed in the throwing events and the long jump,







running events, relatively high in the throwing events,
but comparatively low in the high jump.

Division of the students into three groups of
high, average, and low ability according to first
trial performances, and a comparison of the perfor-
munces of the three groups between trials, revealed

much variation in Progress patterns. Generally speak-

ing, it appeared that the high ability groups did not

imprcve: the averaje ability groups showed slight im-
provement; and the low ability groups made relatively
large improvement. Within this general pattern,
variability was high in some events, and more sig-
nificant than group mean changes.

Constructing the Scoring Tables. Increased in-
Crement scoring tables were constructed using the
first trial performances of the students. The range
of the scales was chosen with zero at three standard
deviations below the mean and 1000 points at a mark
approximately equivalent to the South African women's
Reccrds. Maintaining the origin of the curve at five
standard deviations below the mean, points were cal-

culated tor performances within the range according
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to formulae shown previously.

Comparison of IAAF and Constructed Tables. A com-
parison of the points scored by the performance means
and arbitrarily set standards on the IAAF tables and
the constructed tables showed the IAAF tables to be
more consistent in the points awarded for the dif-
ferent events. FPFrom this point of view they would
be more suitable to use with the students,

Analysis of the Points Gained &1 @ Lost by the

Ability Groups. The average number of points gained

or lost by each ability group in each event from first
trial to second trial revealed a similar pattern to

the performance analysis. The high ability groups

declined in points scored; the average ability groups
'

made slight gains; and the poor ability groups made
steady gains. Variability was high and more marked
than the mean number of points gained or lost.

Changes in student interest, motivation, physique,
and attitude, and a lack of reliability in the method
of testing only once a year, were considered as possible
reasons for the variability in performances recorded by

the students,




Testing the Significance of Points Gained or

Lost. The average number of points gained or lost
from first trial to second trial by each ability
group in each event was compared using analysis of
variance. No significant differences were found in
the 880 yards run, the B0 meter hurdles, the shot put,
and the discus throw. In all events however, it

was felt that differences between the means were over-
shadowed by the large variances existing within the
groups. This led to the conclusion that the theory
upon which the increased increment tables were based
could not be accepted as valid for the students in

the study.

Com%.lusion'

1. The analysis and interpretation of the data
collected in this study shows that there were wide
differences in the progress of individual students in
the eight selected track and field events.

2. Ability group characteristics tended to support

the increased increment theory of progressive decline in
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improvement as ability improves, but the extremely
wide variation of individuals within the groups would
make it impossible to predict the improvement of an
individual at! iete, based upon a first trial perfor-
mance, with any degree of reliability.

3. The tables constructed in this study would
be more suitable to use with athletes who are engaged
in regular track and field competition. The range of
points chosen made them unsuitable for use with college
physical education students.

4. The lack of improvement in the running events
suggests that they should receive more attention in
the second and third years of the program.

5. The lack of reliability in the performances
recorded might be improved by testing the students
more frequently than once a year.

6. The introduction of the event, throwing the

cricket ball, into the first year program might assist

the learning of the javelin throw in the second year
of the program.
7. Revision of the minimum standards that students

are expected to reach in each event should receive attention.




The means of performances and the number of points
scored on the particular tables chosen should be con-

sidered.

Recommendations

The conclusions reached in this study tend to
invalidate the theory on which increased increment
scales are based. Since the majority of track and
field scoring tables are constructed according to an
increased increment Principle, further research into
the increased increment theory would appear justified.

The weakness of the increased increment theory
lies in the fact that individuals are being graded
according to group characteristics. Intensive study
of learning processes in recent years has accentuated

the importance of individual differences in any learn~

ing situation.1 Although a group of people may produce

a particular type of learning curve in an activity,

IR. M. W. Travers, Essentials of Learning (New

York: The MacMillan Company, 1963), 281-292.




individual variations about this curve are often very
great. This was evident in this study.

Further research is required in many situations,
in varjous activitlcs. and with different groups of
subjects, to resolve what is really a pPhilosophical
qQuestion. 1Is it justifiable to judge the Progress
of an individual according to a hypothetical group
characteristic?

It is possible that it would be fairer to the
individuals concerned if scoring tables of the T-Score
type were constructed for various levels of Ccompetition.

There would be one for Olympic athletes, and one for

Physical education students,

Another aspect not allowed for in increased
increment scales is the difference in Potential of
different individuals. Theoretically, a person
running the 100 yards in 14.0 seconds should make
greater improvement than a Person running the 100
yards in 12.0 ceconds. This might be true if the
two individuals were identical in all respects, but

this is highly improbable. It could happen that the




person running 14.0 seconds has less room for improve-
ment than the one running 12.0 seconds. 1In order to
judge a person's progress according to his own ability,
each person's potential must be known and an individual
scale constructed. More research into what improvement
we can expect of individuals is necessary before grading
according to progress made can be used effectively.

It would be interesting to see if the use of

the scoring tables constructed in this study to grade

the students at Rhodes University would change the

performance patterns. Would they serve as a motivating
factor? The author intends to study this aspect in

the future.
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APPENDIX A

THE INCREASED INCREMENT SCORING TABLES

Points

100 880 80M High Long
Yards Yards Hurdles Jump Jump Shot Discus

Javelin

1000
999
9298
997
996
995
994
993
992
991
990
9289
988
987
986
985
9284
983
982

5°'6" 20'o0" 48'0" 1s8'o"

160'0"




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump

Jump Discus Javelin

158'6"

157'o0"




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump Shot Javelin

959 - -
958 - -
957 - 155'0" -
956 - -
955 - 156'6"
954 x

953

952

951

950

949

948

947

946

945

944

943

9242

941

940

939

938




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump Discus Javelin

153'e" 155'0"




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump Discus Javelin

915
914

913

9212

911

910

9209

Blo:)

907

9206

905

904

903

902

901

900

899

898

897

896

895 150'6"
894 -




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump

Discus Javelin

54"
151'6"

150'0"




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards durdles Jump Jump Javelin

871 - -
870 - -
869 - -
868 148'6" 149'6"
867

866

865

864

863

862

861

860

859

858

857

856

855

854

853

852

851

850 148'0"




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump

Discus Javelin

147'0"




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump Discus Javelin

146'0"




APPENDIX A-~Continued

Points

100
Yards

880
Yards

8oM High Long
Hurdles Jump Jump Discus

Javelin

805
804
803
802
801
800
799
798
797
796
795
794
793
792
791
790
789
788
787
786
785
784

143'6"




APPENDIX A--Continued

100 880 80M High Long

Points Yards Yards Hurdles Jump Jump Discus Javelin

g
S8

1l1.5 142'0"

142'0"

-l 3

“wl

)

141'0"

140'6"

- 140'6"




APPENDIX A--Continued

100 880 80M High Long
Yards Yards Hurdles Jump Jump




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump Discus Javelin

739 138'6" 138'6"
738 3 -
737 .
736 -
735 =
734 138'o"
733

732

731

730

729

728

727

726

725

724

723

722

721

720

719

718




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump Discus Javelin

717 136'6"
716

715

714

713

712

711

710

709

708

707

706

705

704

703

702

701

700

699

698

697 5'0" 17'11"
696 - -
695 - - 134'6"




APPENDIX A--Continued

Points

100
Yards

880 80M High Long

Yards Huvrdles Jump Jump Discus

Javelin

694
693
692
691
590
689
688
687
686
685
684
683
682
681
680
679
678
677
676
675
674
673

134'6"

17

4'115

132'6"




APPENDIX A--Continued

100 880 80M High Long

Points Yards Yards Hurdles Jump Jump Discus Javelin

2:33 133'0" -
132'o0"
131'6"

131'o"




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump Discus Javelin

650

649

648

647

646

645

644

642

642

641

640

639

638

637 130'0"

636 - 129'o0"
635 - =
634 - =
633 -
632 ¥ 129'6" -
631 128'6"
630 -
629 -




APPENDIX A--Continued

Points

100
Yards

880 80M High Long
Yards Hurdles Jump Jump Discus

Javelin

628
627
626
625
624
623
622
621
620
619
618
617
616
615
614
613
612
611
610
609
608
607

129'0"

127'6"

127'6"
127'0"

126'6"




APPENDIX A--Continued

100 880 801 High ong
Points Yards Yards Hurdles Jump Jump Discus Javelin

606 -
05 -
604 -
603 E 127'0"
602 -
601 -
600 i -
599 -
598 126'6"
597

596

595

594

593

592

591

590

589

588

587

586

585




APPERDIX A--Continued

Points

100
Yards

880 80M High Long
Yards Hurdles Jump Jump Discus

Javelin

584
583
582
581
580
579
578
377
576
575
574
573
572
571
570
569
568
567
566
565
564
563

2:40 -

125'0%

12§'6‘
12;‘0'
12;'6"
12;'0‘




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump Shot Discus Javelin

562

561

560

559

558

557

556 .

555 121'0"
554 -
553 -
552 -
551 . -
550 120'6"
549 =
548 : -
547 -
546 120'0"
545

544

543

542

541
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APPENDIX A--Continued

Points

100
Yards

880
Yards

80M High
Hurdles Jump Discus

Javelin

540
539
538
537
536
535
534
533
532
531
530
529
528
527
526
525
524
523
522
521
520
519

121'0"

120'6"
120'0"
119'6"

119'0"
118'6"

118'0"




APPENDIX A--Continued

100 880 80M High Long
Yards Yards Hurdles Jump Jump Shot Discus Javelin

e

Points

518
517
516
515
514
513
512
511
510
509
508
507
506
505
504
503
502
501
500
499
498
497




APPENDIX A--Continued

Points

100
Yards

880 80M High
Hurdles Jump

Yards Discus

Javelin

496
495
494
493
492
491
490
489
488
487
486
485
484
483
482
481
480
479
478
477
476
475

117'o0"

116'6"

11s5'o0"




APPENDIX A--Continued

Points

100
Yards

880 80M High
Yards Hurdles Jump

Javelin

16'1"

15'11"

36'6"

36'0"

114'6"

113'6"

113'0"

112'o0"

110'0"
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APPENDIX A--Continued

100 880 80M High
Points Yards Yards Hurdles Jump Discus Javelin

452 o

451 112'6"

450 -

449 -

448 -

447 2

446 112'0"

445 -

444 -

443 -

442 -

441 111'6"

440 ‘ i

439 -

438 ‘ -

437 =

436 111'o*

435 108'0"
434 -
433 -
432 -
431




APPENDIX A--Continued

100 880 80M High
Points Yards Yards Hurdles Jump Discus Javelin

430 -

429 -

428 -

427 . 11o0'o"

426 -

425 =

424 -

423 -

422 109'6"

421

420

419

418

417

416

415

414 -

413 108'6" 105'6"
412 = =
411 = -
410 - -
409 -~




APPENDIX A--Continued

100 880 80M High Long
Points Yards Yards Hurdles Jump Jump Discus Javelin

e 8

:
a4
3

106'0"




APPENDIX A--Continued

100 880 80M High
Points Yards Yards Hurdles Jump Discus Javelin

386 -

385 105'6"

384

383

382

38l

380

379

378

377

376 101'0"
375 -
374 -
373 -
372 100'6"
kYRS

370

369

368

367

366 33'6"

365 g




APPENDIX A--Continued

Points

100
Yards

880 80M
Yards Hurdles

High
Jump

Discus

Javelin

3:00

14'10"

101'6"
101'0"

29°'6"
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APPENDIX A--Continued

100 880 soM High
Points Yards Yards durdles Jump Discus

Javelin




APPENDIX 2-=-Continucd

100 880 B80M High
Points Yards Yards Hurdles Jump

Discus Javelin

98'0"




APPENDIX A--Continued

100 880 80M High
Points Yards Yards Hurdles Jump Discus Javelin

298
297
296
295
294
293
292
291
290
289
288
287
286
285
284
283
282
281
280
279
278
277




APPENDIX A--Continued

100 880 80M High
Points Yards Yards Hurdles Jump Discus Javelin

276 92'6"
275
274
273
272
271
270
269
268
267
266
265
264
263
262
261
260
259
258
257
256
255




APPENDIX A--Continued

100 L8O 80M High Long
Points Yards Yards Hurdles Jump Jump Discus Javelin

254 3:12 13'10"
253

252

251

250

249

248

247

246

245

244

243

242

241

240

239

238

237

236

235

234 3'11%"
233 =




APPENDIX A-~Continued

100 880 80M High
Points Yards Yards Hurdles Jump Discus Javelin




APPENDIX A--Continued

Points

100
Yards

880 80M High
Yards Hurdles Jump

Discus

210
209
208
207
206
205
204
203
202
201
200
199
198
197
196
195
194
193
192
191
190
189

83'e"

83'o"

77'0"
7676"
7670“
75:6“
7570"
7476“




APPENDIX A--Continued

100 880 80M High
Points Yards Yards Hurdles Jump Discus Javelin

188
187
186
185
184
183
182
181
180
179
178
177
176 12'10"
175
174
173
172
171
170
169
168
167




APPENDIX A--Continued

100 80M
Points Yards Hurdles Discus Javelin

166
165
164
163
162
161
160
159
158
157
156
155
154
153
152
151
150
149
148
147
146
145




APPENDIX A~-Continued

100 880 80M High
Points Yards Yards Hurdles Jump Javelin

144
143
142
141
140
139
138
137
136
135
134
133
132
131
130
129
128
127
126
125
124
123




APPENDIX A--Continued

Points

100
Yards

80M High
Hurdles Jump

Discus

Javelin

3rge

69'0"
68'e"
68'0"
67'6"
67'0"
66'6"
66'0"
65'6"
65'0"
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APPENDIX A--Continued

Points

100
Yards

880 80M High
Yards Hurdles Jump Discus

Javelin

99
98
97
96
95
94
93
92
21
90
89
88
87
86
85
84
83
82
81
80
79
78

64'6"

57'0"
5676"
5670"
556"
SSTO"
5476“
5470"
5376"
5370"
5276"




APPENDIX A--Continued

880 80M
Yards Hurdlcs Discus Javelin

- 52'0"
59'6" 51'6"
s59'c* 51'0"
58'6" 50'6"
s8'o" 50'0"
57'6" 49'e"
57'0" 49°'0"
56'6" 48'6"
- 48'0"
56'0" -
e 47'6"
S$5°'6" -~
2. 47'0"
10'10" 55'0" -
P o 46'6"




APPENDIX A--Continued

SR W s

100 High
Points Yards Jump Discus Javelin

313k 54'6"

54:0‘
5376'
53?0"
5276‘
5270“
5176'
SlTO‘
50'6"
50:0'
4976”
49'0"
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APPENDIX A--Continued

100 880 80M High
Pointa Yards Yards Hurdlus Jump

A

Discus

Javelin

3'0%"

19'6"
39'0"
38'6"
1g'o"
37'6"
37'0*
36'6"
360"
35'6"
as'o"
34'6e"
34'0"
33'e"
33'0"
32'6"
32'o"
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APPENDIX A-~Continued

8aM
Points Hurdles Discus Javelin

41'0" 31'e"
40'6" 31'o"
40'0" 30'e"
39's" 300"
39'0" 29'6"
3g'e" 29'0"
3g'o" 28'6"
37'e" 28'0"
37'0" 27'6"
36'6" 27'0"




	Western Kentucky University
	TopSCHOLAR®
	8-1967

	The Effectiveness of Using Increased Increment Track and Field Scoring Tables with Female University Physical Education Students
	Douglas Coghlan
	Recommended Citation


	cdv-001
	cdv-002
	cdv-003
	cdv-004
	cdv-005
	cdv-006
	cdv-007
	cdv-008
	cdv-009
	cdv-010
	cdv-011
	cdv-012
	cdv-013
	cdv-014
	cdv-015
	cdv-016
	cdv-017
	cdv-018
	cdv-019
	cdv-020
	cdv-021
	cdv-022
	cdv-023
	cdv-024
	cdv-025
	cdv-026
	cdv-027
	cdv-028
	cdv-029
	cdv-030
	cdv-031
	cdv-032
	cdv-033
	cdv-034
	cdv-035
	cdv-036
	cdv-037
	cdv-038
	cdv-039
	cdv-040
	cdv-041
	cdv-042
	cdv-043
	cdv-044
	cdv-045
	cdv-046
	cdv-047
	cdv-048
	cdv-049
	cdv-050
	cdv-051
	cdv-052
	cdv-053
	cdv-054
	cdv-055
	cdv-056
	cdv-057
	cdv-058
	cdv-059
	cdv-060
	cdv-061
	cdv-062
	cdv-063
	cdv-064
	cdv-065
	cdv-066
	cdv-067
	cdv-068
	cdv-069
	cdv-070
	cdv-071
	cdv-072
	cdv-073
	cdv-074
	cdv-075
	cdv-076
	cdv-077
	cdv-078
	cdv-079
	cdv-080
	cdv-081
	cdv-082
	cdv-083
	cdv-084
	cdv-085
	cdv-086
	cdv-087
	cdv-088
	cdv-089
	cdv-090
	cdv-091
	cdv-092
	cdv-093
	cdv-094
	cdv-095
	cdv-096
	cdv-097
	cdv-098
	cdv-099
	cdv-100
	cdv-101
	cdv-102
	cdv-103
	cdv-104
	cdv-105
	cdv-106
	cdv-107
	cdv-108
	cdv-109
	cdv-110
	cdv-111
	cdv-112
	cdv-113
	cdv-114
	cdv-115
	cdv-116
	cdv-117
	cdv-118
	cdv-119
	cdv-120
	cdv-121
	cdv-122
	cdv-123
	cdv-124
	cdv-125
	cdv-126
	cdv-127
	cdv-128
	cdv-129
	cdv-130
	cdv-131
	cdv-132
	cdv-133
	cdv-134
	cdv-135
	cdv-136
	cdv-137
	cdv-138
	cdv-139
	cdv-140
	cdv-141
	cdv-142
	cdv-143
	cdv-144
	cdv-145
	cdv-146
	cdv-147
	cdv-148
	cdv-149
	cdv-150
	cdv-151
	cdv-152
	cdv-153
	cdv-154
	cdv-155
	cdv-156
	cdv-157
	cdv-158
	cdv-159
	cdv-160
	cdv-161
	cdv-162
	cdv-163
	cdv-164
	cdv-165
	cdv-166
	cdv-167
	cdv-168
	cdv-169
	cdv-170
	cdv-171

