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ABSTRACT

Terry Roy Warner, "A Study of the Effectiveness cf Three Dacing
Starts in Swimming" (Master's thesis, Wisconsin State University-Ia Cresse,
1967).

This research was designed tec compare the =ffectiveness of three
methods cf performing the racing "start" in competitive swimming. The
thres "starts" are: (1) "arms back," (2) "arms down," and (3) "arms
front." The subjects used for the study were those enrolled in three
advanced beginning swimming classes. All thirty-nine subjects were
novicas to competitive swimming. The subjechts were taught the "start!
assigned to their swimming class in four weeks with a total of eight
sessions. DIach nractice session was organized on a precise time schedule.
Instructions for each session were typed into a lesson plan to meintain
uniformity of instruction between the three swimming classes. The study
was filmed with 2 sixteen millimeter Bell and Howell cemerz. The film of
the three "sterts" was onalyzed on a stop-azction Bell and Howell ~rcjechor,
Three measursments were taken for each tstart:" (1) resction time;

(2) time to the water: =nd (2) time +c¢ tha distence of twentv feet.

Resnlts show the arms-front Ustert" and the arms-dovr "start" to be supericr
to the armes-boek "start! in reaction time ard time to the water which is
significant at the one per cent level of corfidence. In time to the dis-
tancé, however, no significant differance emong the three 'starts" was
found. A review of the research study films shows that differences in

engle of entry into the water and the position on entry nrobably account

for no significant difference amcng the three "starts" in time to the

distance.
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CHAPTIR I
INTRODUCTION

The "start" in competitive swimming is &n importent part of
the over all skill development of every swimmer. In competition if
al]. other foctors are equal, it would seem logical te ossume that
the swimmer first off the block should win the race. It is an
accepted fact among coaches that a sorint race recnires o fast
Ustert." Today, o fast "stert" in swimming is importent for disteance
men as well as for sprinters. The 200, 00, and 500 vard freestyle
races are bhecoming sprint events. Thus a fast "start'" is o necessary
vart of a competitive swimmer's skills for 211 distances.

During the Big Ten swimming meet of 196F, held at the
Tmiversity of "Hsconsin, John Ferley and Carl Robie of the University
of Michigan tied for first place in the 1657 vard frmestvle, The
timers ond judses declared thet the race hetween Farley and Robie
was a tis. Only after the electric timers were s»lit to the 1/1,000
of a second was first »Hl:sce awarded te Carl 2ohie.]  The minute
difference in this long distance race suonorts the importance of

perfecting and nerforming 2 well-exacuted "start."

1"Perscnal Corresrondence of the Author, letter from John
Hickmen, April 11, 1947.7



The style of o swimmer'!s starting position varies with
particuler likes and dislikes. 3ome swimmers fstart" by helding the
head np ond focusing their eyes on the fur end of tha sool; other
swimmers keer +he head down on tha "stort." Body pociticns very
Trom a2 full crouch te - slight forward bend of the trunk at the
weist. Knee flexion and foot nlecement v:ry from a full knee bhend
with the feet spread wide zpart to a slight knee hend 11ith the feet
rlose tegether. If 2 particulasr sterting position ~2ould bhe found
which would be the most effective, teaching and experimenting with

starting nositions which are less effective could be eliminated.

I. THZ PROBL:IM

Statement, of the problem

This study was designed to compzare the effectiveness of three
methods of performing the racing "start" in competitive swirming.
Specifically, this study investigates 2 compcrison of the three fypes
of racing "starte" most frequently used in swimming. The three "storts®
are: (1) "arms back," (2) "erms down," and (3) "arms front.tn A
description of the three starting vpositions is given on pages five,
six, and seven under the heading DEFINITICNS CF TERMS USED. The methods
for evaluation are based on (1) reaction time to the sound of the starting
gun; (2) the time from the "start" to entering the water; and (3) the
time from the "start" to a distance of twenty feet from the starting

blorck.
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Purpose of the study.

In recent years swimming has become a nrecision sport where
the difference between winning =nd losing mecy be at the Mctart.!
If one starting positicn is superior to another it would be logical

for competitive swimmers to use the most effactive style of UYctart.!

sed for the study.

Over meny y=ars competitive swimmineg has been a sport in
which th~ Tmited States swimmers have astabliched meny wcrld records.
Tha United Statas coaches have led the way in the scientific develop-
ment of stroke mechanies and conditioning progrems in past years.
After lcsing the Clvmpic swimming title in 1932, 1956 =nd 196C, the
American swimming ccaches sought ways tec regain the title. One
indication of the results of this scientific reasearch is that American
ewimmers wen championshirs in the 192, 1928, 1926, 1948, and 1952
Clympic Games. Continuing resegrch resulted in regaining the Olympic
swimming title at Tokyo, Japesn, in 196l.

The findings of the scientific develcpments were used in the
Amateur Athletic Union age-groun swimming »rograms and in many schocl
and college swimming »rcgrams. Hvidence of this can be seen in the
Dagt iesnes of the Amateur Athletic Unicn swimmine gcuides and the
National Collegiote Athletic Association swimming guides. Record
breaking werformsnces in swimming are increasing remerkably in the
nited States. Trers has been a limited smount of research, however,

on evaluating starting positions.
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Both earlier and recent studies conducted on swimming "starts"

have been done with varsity competitive swirmers as subjects. Component.
factors to be treated statistically were reaction time and time to a

set distance.

Delimitaticns.

This study will be concerned with thirty-nine male university
students at VWisconsin State University-La Crosse. All subjects used

for the experiment are novices.

Limitations.

Reaction time, somatotype, neuromuscular coordinaticn, and
athletic ability are variables over which the researcher has no
control.

The positioning of the subject for each of the three starting
pesitions vill be exact. No variant position of the head, arms,
trunk, legs or feet will be permitted. |

The scope of this study is limited by the number of students

placed in the three swimming classes to be taught by the researcher.
IT. DEFINITIONS OF TERMS USED

Arms~back "start." The unique characteristics of this Mstart®

is the positioning of the arms--they are held in back of the body in
a horizental position, the palms facing upward with the elbows slightly

flexed. The head is held up with the eyes focused down the pool.
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The trunk is angled forward almost parallel to the deck of the pcol.
The legs 2re flexed in a comfortable nesition with the feet nerallel

oand in line with the hips.

> -

< . oo
Figure 2. Arms-back (angle view)

2 zoukbdet T

Floure 1, Arms-back (front view)

Figure 3. Arms-back (side view)
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Arms=-down "start." In this "stert" the arms sre hung loosely

in front of tha hody, honeing downward, iust in front of the shoulder
rlone.  The hend is held np with the er=s feoecnend down the peol. The
trunk is 2ngled forward elmost parallel to the deck. The legs are
flex=d in a comfarteble position with the feet narallel =nd in line

with the hirs,

] ) ~ v o N s
Figure 4. frms-devm (frent view) Ficurs 5. Arms-down (angle view)

Tigure 6, Arms-down (side vieuw)



Arms-front "start." In this "stert" the zrms are held in a

herizontal plene in front of the body =nd the legs zre locked =t the
knees. The head is held up with the eves focusad dovmn the pool. The
trunk is encled ferward almost nevrallel to the deck of the pool. The

legs are streight with the feet in 1line with the hins.

i ) esxEfy, -~

Figure 7. Arms-front (front view) Fipure 8., Arms-front (angle view)

Figure 9. Arms-front (side view)
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Reaction time., This is the interval of time between the sound

of the gun snd the moment the subject's feet leave the sterting block.

Time ES the distance. This is the interval of time between

the sound cf the gun and the moment the swimmer's fingers cross a mark
twenty feet out from the starting block. This is shown as measured by

a study of the motion picture.

w

Time to the water. This is the interval of time between the

sound of the gun and the swimmer's first contact with the water.,

Sterting nosition. This is the position in which the subject

nlaces himself on the command "hake your mark." This position is held

until the gun is fired.

"Start." This is the eaction of the subject in moving from

the starting position intc the water.

Vertical jump. All subjects assumed their starting position.

From the starting rosition they exploded unward driving with the legs

and reaching with the a2rms in a vertical posi*ion.

Trunk rotetion. The hands ere on the hins, the feet spread

wide apart. Sterting to the left or right side, the trunk is bent
forward ¢t the waist. Movement is started to the front, the side,
the back, the opposite side, and then it is repeated starting to the
front. This exercise is done to a four count cadence. The direction

of movement is reversed on the sixth repetition.
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Trunk twister. The hands are clasped behind the neck. The

head is erect and the feet are spread apart. This four count exercise
is sterted tc the left or the richt. The upper body is twisted to the

side, the frent, thz opposite side, and then back to the fronmt.

Meck rotation. With the hands placed on the hips the head is

rolled around five times in one direction and five times in the

oppeosite direetion.

Toe touches., Starting with the hands cn the hips, and the feet
together, this four count exercise is done by tcuching the toes with the
fingers on counts one, two, and three, and straightening back up to the

stortine reosition on count four.

Curls. This exercise is 2 modified si*-up. It is done on =2

twe count codence. While lying on the back with the palms of the
hands resting on the thighs, the hends slide forword until the fingers
touch the knee caps. This is 2ll done on count one. The body is

lowered tc the pocl deck on the second count.

Neuromuscular coordination. The develooment of motor skills

of verious types « . .

Is lergely e matter of improvement in speed and
accuracy with which the nervous system coordinates
muscle activity. A large nart of training for any
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sport or activity is concerned with improving this
'meurormiscular! coordinction.

Somatctypes. This refers to the vericvs body tynes vhich are
a limitation of this study. Body tyre classifications are Sheldon's:

3

(1) endomorph; (2) mescmorph; znd (2) ectcmorph.

2Laurence E. Morehouse and Augustus T. Miller, Physiolc
of Exercise (St. Leuis: The C.V. Mosby Company, 19L48), p. 35.

H11liam H. Sheldon, The Varisties of Human Physicue
(New York: Iarper and Brethers Publishers, 1940), p. 5.




CHAPTER II
REVIDN CFF LLLATED LITERATURE

Literature directly related to the study is both cld and new.
Studies were done in the early 1930's while 2 recent interest is
sho'm by studies in the 1960's. Most of the studies use subjects whe
are skilled in competitive swimming.

In 1939, Tuttle, Morehouse, and Armbrusterl conducted two
studies in swimming "étarts." With eighteen varsity swimmers and the
use of a Dunlap sound key and chronoscope, they determined that
starting blocks were a disadvantage over the flat wall "start."

These data were collected during regmlsr practice sessions. Iach
swimmer took twenty "starts" from the blcck nd twenty "staris" from
the flat wall. They also determined that the optimum time for helding
a swimmer on his mark is two seconds,

Bender, in 193l;, found that a distcnee runner has a slower
reaction time than a sorinter. IFe reported thatb:

There are two tynes of reactors . . . the sensory
type and the motor type. In the sensory type of
reacticn a subject concentrates on the stimulus.

The anzlogy in track is a sprinter who concentrates
on the sound of the gun. In the motor type of

Ly, w. Tuttle, L. E. Morehouse, and David Armbruster,
"Two Studies in Swimming Starts, " Research Quarterly, 10: 89-98,
March, 1939.
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response a subject focuses attention on his muscular
set, i.e., on getting away at the sound of the gun.
When comparing these two types of reactors, it was
found . . . that the motor reactor's time was wmuch
shorter than that of the sensory rezctor. Cther
things being equal, the sprinter who anticipates

the gun shot, but who concentrates on his muscular
set and responds reflexly, will start faster than
a sprinter who concentrates on the shot »f the gun.c

Westerlund end Tuttle did a study on reszction time and its rela-
tionship to running evente in track. Using twenty-two trained university
men with trials on three consecutive days {2 total of nine trial runs)
they concluded that the longer the distance tc be run, the slcower the

reaction time for the start of the race. Psychologically the subjects

reacted faster to running a shorter distance then when running a longer
distance. The emphasis in teaching the swimming "stert" should be
nlaced on the shortness of the distance sc that all swimmers will put
out maximum effort.

The latest study done on swimming "starts" was conducted at the

University of Minnesota, in 196li, by Mowerson, McAdems, and O'Brien.

Using 2 Dekan Sports Analyser, o comparison of two methods of starting

gw; R. G. Bender, "Factors Contributing to Speed in the Start
of o Race and Characteristics of Trained Sorinters,” Research Quarterly
Supplement, 5:72-78, March, 193L.

37. H. Westerlund, ond W, W. Tuttle, "The Relationship Between
Running Events in Track and Reaction Time," Research Quarterly,
2:95-100, Cctober, 1931.




in competitive swimming was mede with nine varsity swimmers. The
data recorded was reaction time aond time from the ®start" to a dis-
tance of five yords from the starting block. A heel stras was used
to stop the cleck for both measursments. 4 t2t-1 of ter "starts" were
taken for each type of "start" on two ccnsecutive days. Cf the ten
"starts, " five were taken for reaction time, and five for the five
yard distance. Mowerson found no significant difference between the
two types of starting positions.h
Lockhert, in a survey of devices used for measuring short time
intervals, stated that a common method of timing is by showing the
occurrence of the events by means of photcgriphy. Motion picture
cameras are operated at a known rate of speed and, therefore, can be
used in timing.s The variation of film travel due to friction, the
spring drive's running down, znd expansion or shrinkage during nro-

cessing are varizbles that need tc be contrclled,

by

7. Robert Mowerson, Robert Z. McAdams, and Ronald O'Brien,
"A Compariscr of Two Methods of Performing the Racing Start in
Competitive Swimming," The Swimming lWerld, 5:)i, Februory, 1944,

g . .

“Aileene Iockhert, "A Surver of Devices Used in Measuring
Short Time Intervals," Reseorch Quarterly, 12:757-76), December,
1941,




CHAPTER III
PROCEDURE

The subjiects used for the study were those enrclled in three
advanced beginning swimming classes. All thirty-nin= subjects were
novices to competitive swimming. Each subject was required to swim
twenty-five yards of backstroke ond twenty-five yards of freestyle
in order to be eligible for this study.

In each of the three swimming classes the course of instruction
was divided into two four-week lessons as shown in Table I. The first
four weeks were spent working on skill requirements for completing the
university swimming course, and the second four weeks were used to
conduct the research study. Classes met twice 2 week for a totsl of
eioht fifty-minute sessions. Starting positions were assigned to
each swimming class by the method of rendom selaction. The sixth
hour Mond-y-Wednesday clsss merformed the srms-back "start." The
second hour Taesdsy~Thursday class perfcrmed the arms-down "strri,"
snd the fifth hour Tiesday-Thursday class performed the srms-front
"atrrt,

Cach nractice session wes orgcnized on A precise time schedule.
After adjustments were made, during the first meeting of each sessicn,
the tim= schedule was strictly followed.,

The resesrch study was filmed using a sixteen millimeter Bell



ARRANGEMGNT OF C

TABLE I

5SS CALINDAR FOR TEACHING AND RESEARCI WORK

WOEK ITNIBIR CLASS INSTRUCTION
1 January 20th to February 3rd
2 February 6th to February 10th
3 Pebruary 13th tc February 17th
I February 2Cth to February 2lLth
RESEARCH PROJECT
5 Februsry 27th tc the 28th Session One
March 1lst to the 2nd Session Two
€ March 6th tc the 7th Session Three
Mexrch 8th to the 9th Session Four
7 March 13th to the 1lth Session Five
March 15th to the 16th Session Six
8 March 20th tc the 21ct Sessicn Seven
March 22nd to the 23rd Session Zight

15
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and Howell electrically driven movie camers. The comersa wes run at o
film sreed of twenty-four frames ver second. The placement of the
camara and the srrangement of the pool srea for recording the stndy

will be expleined later in Sessions #7 and # en »ag

[¢ ]

2l.
A11 collectzd data were an~lyz=d nsins the Analysis of the
Veri@ncel, ond the small somple #M test? of the signifiz-rce of the

Ajifferences between the means »f the three groups.

1A . . s s s , .
Se F. Lindquist, Stetistical Anelysis in Educational Resesorch

(Boston: Houghton Mifflin Company, 1910), p. 100.

“Jchn I. Griffin, Stotistics, Methods and fpnlications (New York:
Helt, Rinehart and Winston, 1962), p. 206.
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SESSION # 1

At the first session the plan for the research project was

introduced to each of the three groups. The three tynes of starting

He

positions were demonstrated by the researcher., After the demonstration
the subjects were told what stzrting pesition they would be performing.
"Reaction time," "time to the woter," and "time to the distance" (the
thre= component factors) were expleined to give the subjects 2 better
understanding of the research study. Thay were told thzt the purpese
cf the study wos to determine the effectiveness of each cf the three
starting positions. Furtbher explanstion to the subjects indicated

the importerce cf being on time to each session, staying heclthy,

ond being rezdy to work herd Juring each session. They were also told
that their grades in the course wonld depend primarily on their work
for the first four weeks, hvt that ebsences, attitude; and co-operation
would affect their finsal grade. These directions to the subjects were
ziven from typed cards to insure uniformity of directions.

The explanation cf the starting position to be used by the
subjects wes 2lso read from a tyned cerd. Directions were short, concise,
and to the point. WNo elzhoration of the starting position was given
at this time. A demonstrotion wes oiven hy the researcher of th» start-
ing oosition. This wes followed by nsing one subject from each ] ass
to demonstrote the sterting position. The researcher omided the subject

into the correct startirg rositicn.
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A series of six warm-up exerclsss were done by =ach group.

Zach exercise wos selectad to nrepare the subjects for the doy's work.
The ererrises were dcne irn the same order in every session with ten
renetitions of each of the fcllowing exercises: (1) vertical jump;

(2) trunk rotation; (3) trunk twisters; (L) neck rotation; (5) toe
tcuches; and (6) curls. The researcher 1l=d the exercises, except for
the verticel jumps, which were supervised only. Fcllowing the warm-up,
2 short rest period was taken and the starting position tc be performed
was reviewed.

The subjects worked on mastering the starting nosition and the
tstart." The subjects were spread out zlong the raised edse of the
pool deck. Facing the pool deck, each suhiect assumed the starting
position twenty times. OCorrect body position was checked by the
researcher. The subjects worked individna2lly on taking the starting
pesition and jumping forward cntoc the deck.

After the subjects had completed practicing their starting
pesition, the resezrchar demonstratad the starting position, flight
throngh the air, the entry intc the water, and the glids., The "start!
wes demenstrated twice with the subjects watching oleng the side of
the nwcocl. Iach swbject was given zn onportunity to cuestion the
resmzrcher sbout the "stort" fsllowing ezch demenstration.

Al the subjects were given the starting commands end tcld to
taken ten "sterts'" going across the pcol working individually. They

ware +o work on body feeling (knoving that their zrms end legs cre in
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the correct position for the "start"), on driving hard from the side
of the pcol, on keeping the body straight, and on gliding for Aistance.

The starting commands "teke your mark--two second wait--go"
were to be thought about by each subject when starting himself.3
The researcher checked each persen's fstart" dnring this time 2nd mads
ony necessary corrections.

Before dismiesel, the subjects dried themselves off and sat
in the bleachers. At this time the researcher zsked how theyv felt,

ansvered any questions, encoursged them, and zsked them to refrcin

frem practicing out side of cless.,
SESSION # 2

Session nmumbar two begen with the some werm-up exercises eos
listed in the previous session, led by the researcher. Care was teken
to do the exercises slowly and correctly so 2s to get the most beneficial
results from the erercises without straining sore muscles.

Following the warm=-up, the starting position was reviewed. The
subjects stood at the edge of the pocl facing the water and assumed the
starting position ten times, working individvrally. They were told to
look ot the starting pcsitions of cthers in the class and to ask questions

if they wsre not sure that they were getting into the correct starting

. W Tattle, L. E. Morehouse2, and David frmbruster, "Two
Stndies in Svrimming Starts," Resaarch Quarterly, 10:89-98; Merch, 1929,
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rosition. The researcher chzcked the starting positions znd made
covractions Auring this time.

Peol vork invelved takine fifteen 'starts" acroes the pool.
Thie activity vos dones weorkine individuelly. Thinking shout tho

a1idmd across

(3

sterting commonds the subjects dived into the water,
the pocl, climbed ~ut cf the water, and then repeated the same nro-

- cedure sterting from the ooposite side of the pool. They worked on
rerfecting the starting position during which time the resesrcher
evaluated each persnnts "start" and made corrections.

After a brief rest, five "starts" were taken by the group on
commands giren by the researcher. They were told to relax, tc loosen
their a:ms end legs by sheking them, and to concentrate on getting a
gcod M"stort." A whistle was used as the stertine signal.. The researcher
started the subjects from many different positions sc they weuld con-
centrate on their Ystart," and not lock to see wheres the starter was
positioned.

The subjects dried off znd rested in the bleachers before being
dismissed. Thev were asked how tﬁey felt =nd if they had any questions
nertasining to the "start." It was ennounced that the next meeting would

bhe held in the zudio-visunl room of the phvsical educstion building.
SISSICN # 3

To start the third session a film pertaining to the "start" which

each groun was performing was shown. The film shown was of the nilet
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studr done by thn ressarcher earlier in the year on racing "starts."
A step achicon Bell aznd Howell motion picture projector wes used to
illustrate the fellowing pointe: (1) body nesiticn on the Mstart;®
(2) :rn movements; (3) leg drive; (L) flight through the 2ir; and
(5) entry into the veter. This snalysis was dcne for each person
filmed in the nilet study. A guestion-answer session follcwed. Sub-
jects were then dism’ssed to drass fcr swimming class.

Warm-up exercises on the pool deck ware dene zs ummel.

The pool work consisted cf ten '"sterts" acrcss the nocl.
Subjects worked individually under the cuidance of the researche:,
They watched the starting pcsitions of members of their group while
the resecrchar peointed out both good ond bad peints of the performing
svbiects! "starts.' Objectives for this session were tc perfect the
starting position, to drive hard from the edge of the nool, end to
straighten the bedr during the flight through the -ir.

Five "etnrts" yere taken on cormend, vracticing the above

chjectives, This ended the third session.

SESSICH # L

Warm=up exercises were done s usual. A dry arec of the peool
deck was used during each session to mzke conditions more pleasant for
the subjects ~nd tc provide for their szfety.

For this session the starting blocks were introduced for the

first time. Instructions were given on the placement of the starting
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blocks., Six starting blocks were placed on the far side of the pool.
How tc place the blocks and how to hold them flush with the d=2ck while
2 »merson is taking his "start" were demonstroted.

Ten "starts" from the startine blocks began the pool work for
this session. DJach subject wes to work individually in getting adjusted
to the height of the starting blocks anrnd becoming used *¢ starting from
them. After starting from the block the subject swam across the pcol
and climbed out on the far sids. During this time the researcher corrected
starting positions, and encouraged subjects to keep their hodies straight
during the flight through the air and on the entry into the water.

Tve whistle "starts" on command finished the poocl work. Points
stressed were: (1) coming down into the starting position tcgether;
(?) helding the starting position steady; (3) driving herd with the
legs; =nd (l}) holding the glide,

The subjects were askad how they felt and whether or not they
had any cuestions. The majority of guestions asked pertcined tc the

vroner angle of entry into the water.

The starting blocks were set nn on the narrow side of the nool
before the beginning of the session. Six blecks were used--each one
spaced about five feet apart.

Worm-up exercises were done on the deck at the deep end of the
pcol. The exercises were done as listed in SESSION # 1 end were led by

the researcher,
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To begin the pool work each man tock one "start" while being
observed by the other members of his group. The starting order weas
from the class roll call 1list. All subjects were to observe and to
evaluate the subject!s "start." The "start" wes on command. #an
eveluation by the groun and researcher was given each subject following
complﬁtion of his "start." Four "starts" were then teken individually
by 211 subjects. DIrrors were corrected. Stress was placed on the
entry into the water and holding the glide.

TJpon completion of a short rest pericd, five gun "starts" were
taken by each subject. The "starts" were dcne on command by the
researcher. This procedure closely simulated the actual testing pro-
cedure which would be used during the recording session.

Before being dismissed, the subjimcts were asked how they feltl

and whether or not they had any questions.
CSSION # 6

The starting blocks were put in their proper pleces before the
class hegen.

Warm-ur exercises were executed as usual.

Pool work consisted of ten "starts" cn command by the researcher.
Since a fewer tctal number of "starts" were being teken in this session,
cuality in the "start" was stressed as being very important. The first

four "starts" were done on command and started by the researcher's
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whistle. The remaining six "starts" were gun "starts." Subjects were
told to zct and think as experts on racing "starts." They should loosen
the arms and legs, hyperventilate slichtly, and concentrate on getting
a good "start."

While the subjects relaxed in the bleachers, the researcher

asked how they felt and whether or not they had any cuestions about the
"stert." A brief explanation of next week's recording session wes intro-
duced at this time. All subjects were to do the following: (1) bring
a sweatshirt, towel and/or sweat pants tc the session; ond (2) get a
ticht fitting swimming suit from the e~uipment issue rcom. PRetation
of the subjects would be acccrding to roll call list, which was tec be
posted for quick reference next to the bleachers. Before starting the
recording session one practice fstart!" wonld be teken, sirmlating the

actusl recording nrocedure.
SESSICNS f 7 AYD # 8

The final twc sessions were used to reccrd the study. Both
sessions involved the same »reliminary instructions, warm-ur, and pool
work. The time schedule was also the same for sach session.

Preliminary instructions were for all subjects to bring a
sweatshirt and wear it while on the pool deck, to wear a tight fitting
swimming suit, and to place the six starting blecks in place before the

warm-up exercises.
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During the time before the warm-up, the pocl was sst up for
filming the subjects. A 1 3/8" red ribbon was stretched across the
pocl and taped to the deck twenty feet from the starting bloeck. The
trenty foot merk was placed in a2 vertical position pgoing us the wall.
This 2ided the lining of the camera on the focal point of the twenty-
foot mark. The sixteen millimeter Bell and Howell mcvie camera usss
to record the study was electrically driven at twenty-four frames
ner secend and set con 2 tripod for filming the study. The cemera
was sot up ot ths de=r end of the nool. The starting block te be used
by the subjects was placed forty feet frem the deep ond of the pool.
A music stend and black metel sheet was nueced rs a beckground for
seeing the smoke 2fter the oun waoe fired. It 2alsc shielded the gun
from the subject on the starting block. The photogragher was the
seme person who filmed the pilot study. The above nrocedures =re
shown in figures ten, eleven, twelve, and thirteen.

Vlarm—up exercises followed the setting up of the pocol.

An =xplanation of the receording session vas resd to the subiects.
A totel of six "Ystorts" ware recorded, Three "starts" were taken at
each of the tvc sessions. Each »erscr nerformed his "start!" in the
order listed on the class roll call sheet., A1l subjects were started
individuslly. To keep the recording sessicn moving the follcwing
procedure was used: (1) one subject was to be on the starting hlock
ready to be started; {2) two subjects were tc be waiting their turn;
(3) the edge of the starting block was to be wiped off; (L) the glide

was to be held; (5) the subjects were to swim over to the ladder on the



BLEACHERS 43]

ji'

rv//
L2

fo—

20' MARKER~ ! e
201
MARKER
ON THE
WALL

— — a— — — — ]

. o

RANGE OF CAM:ZRA MOVEMENT

A R T R R R S i T

<

(0Ll

STARTING BLOCK

<

—

e

\SHIEID FOR THE STARTING GUN

~ FIGURE 10

- —

PLACEMENT OF THE STARTING BLOCK, SHIELD FOR THE STARTING GUN, CAMFRA,
RANGE OF CAMERA MOVEMENT, TWENTY-FOOT MARKER, AND MOVEMENT

PATTERN FOR ALL SUBJECTS DURING THE RECORDING SESSION

IN THE WISCONSIN STATZ UNIVERSITY-IA CROSSE

SWIMMING POOL

92



i

Figure 1l. Subject ready t

e —— ..

— d

driving off the starting block.

- -

‘Figure 13. Photographer filming aVSubjéct



28

bleacher side nf the deevn end: (6) the subjacts were to climb out of
the nool using the ladder; ond (7) the subiects were to dry off, sit
in the bleachers ond relax. The subjects were alsc told tc be zlert
to help each other and tc keep the reocording session rmmnirg smeothly.
One nractice "start" for esach subject was tzoken using the testing
vrocedure,
During the recording of the three "starts" fcr cnch session, the

subjechs werc given *ime t2 relasx, leoosen wn their arms =nd logs, =nd

v

mmerventilate befere taking their '"starts," Corrections on the "starts"
of each embject was made by the researchrar during the recording session.
Lvery attemnt wvas mede to keep the rerccrding session similer to 211
rroceding sessicns.  The starting cormands were given lcudly aond ecleorly.
The length of %ime tetwean the commard "take rour mark® snd the pun

shot varied to keer the subjects from timing the "etrrt,® 110 cubjects
were instructed to be in baloncz in their starting zosition ond to
concentrate on getting o oced "start.®

The

H

2rording session wont very srmcothly with nc preblems.

4

Zoch subjeet eonld leave felloving the recording sf his 1agt stert o

.
2
(%]



i CEAPTER IV
ANALYSIE AND INTERPRETATION OF DATA

This chapter contains an analysis »f the findings of this study.
The statistic2l trectment of these ccllected data was intercrated by
. . 1 2 .y
use of the Anclysis of the Variince™, »nd =lsn the "g" test™ vhich
indicates the significance of the difference hetween twe means. The
cne per cent znd five ner ceant levels of confidence were vsed in

accepting cr rejecting the null hyrotheses.
I. FIIM ANALYSIS

The film of the three '"starts" was analvzed cn a stop-action

RBell =nd Hewell proiector. Three messurements were tzken for =ach

o+

MstertM: (1) reaction time: (2) time to the water; =and (2) time to

the distance of twenty feet., Then the first freme showing the smoke

£
T

from the fring of the ocun wes se2en, the frome crunter nn the »ro-
jector was set -t zerc. The film wee advenced by az hand crank until
tha frowe aoneared showing where tha subjzctl!s feet had 1=f1 the

storting hlock. Tre mumber of fremes sharing on the frome connter

woe then »ecorded on 2 master sheet for reaction time. Trther

2. F. Lindguist, Stetisticel Anslvsis in Education2l Research
(Boster.:  Houshton MAfLClin Gompany, 1940}, p. 100,

2

Jorn I. Criffin, Statistics, Methods and Apnlications  (New York:
Tnalt, Rinehart -rd Winston, 1962), -. 206,
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advancement of the film revealed the frame showing the entry of the
body intc the water. The frame counter resding was teken and the time
to the water was recorded on the master sheet. Continuing with the hand
cronking, the film was advanced fo the freme where the subject's fingers
touched the twenty foct mark. The reading was taken from the film
counter and recorded on the master sheet for the time to the distance.
The number of fremes for each of the three component factors was con-
verted into time using a time conversion table for a film speed of
twenty-four frames per second. The time was recorded to the 1/100th

of a second., This is shown in Table II.

All collected data were processed by the Computer Center of the
Wisconsin State University-La Crcsse. An Internationel Business Machine
computer numbef 1130 was used. RZach of the three component facters
were analyzed by use of the analysis of the variance between three
groups, znd by use of the "t" test of the significance of the difference

between the means cf the three groups.



TABLE II

TIME CONVERSICN TABLE FOR A FILM SPEED
CF TWENTY-FCUR FRAMES PER SECOND

FRAMES TIMS
12 S 6 9 v O OSSO OO0 00N 00-’-’-
3/2L cieiiiiiiaeiaeneee W13
/2L ceeevnenecevenenns W17
5/2l cieeeeeieeciiienee W21
/2L viveveionncacnnnes 25
T/2h ceeveneneerennnene 29
B8/2l cieiinieiiinanneas 433
/2l civeieviienennenee  +38

10/2h cieeieerinaniennee  WU2

11/22-1 IR R R R Ny o)],é

12/2 cveveecenecnneenns W50

13/20 cveeienceneaenanes o5l

/20 tieveececnncineans BB

15/2L viieiiiiiiiiiiiaes W63

16/23,{4.................. .67

17/2h ceievenonenceaneee  oT1

18/2] eeveiniiennnnenes W15

19/2l eiieeniennocacanns  oT9

20/2l tiiivernnrnnveasee o83
21/2 cieieniiiecanneea. W88

22/2l vieiiiiiiann ceven 292

23/2l teveecnrinenaieens 296

2L/2 ciierecrinenenenes 1,00
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II. REACTION TIME

Table III shows the mezn reaction times for the three 'startsh"
were: (1) arms-~frent .99; (2) arms-baock 1.15; 2nd (3) arms-down 1.00.

The total mean reaction time for all three "starts" was 1.05.

TABLE ITI

MEAN REACTION TIMES AND TOTAL MEAN REACTION TIME
FOR THE THREE STARTS

— et ———
met—ns e —

START TIME
Arms front eceeeeeceesecsvesvovsscnscconcnos <99
AYTNS DACK eeeeevoccecceconsnssosccnsessese  LlelB
ATTS JOWN ececvvvsossnovessoscssvssvonses 1,00
Total mean time ..c.ceeevececescavesssees 1e05

The F sccre was 21.58 for the analysis of the varisnce for reaction
time as shown in Table IV, This was significant at the one per cent
leval of confidence with degrees of freedom of two between groups and

thirty-six within groups.

TABIE IV
ANALYSIS CF VARIANCE FCR REACTION TIME

SOURCE OF VARIATION df MS F
Between group 2 «1047 °1.58 a
Within group 36 .00];9 *
Total 38

a significant ot the 1 per cent level
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The mean of the total scores for the subjects! five "starts!
teken for reaction time was .97 for the arms-front "start," 5.78 for
the arms-back "start," and 11,98 for the arms-down "start.!

The standard deviation for the arms-front "start" was .l1, for
the arms-boack "start" .26, znd for the zrms-down "start" .31.

Th= standard error of the mean was .12 for the arms-front "start,®
«O7 fcr the arms-back "start," and .09 for the arms-down 'shtart."

The MM test cf the sienifieccnce of the difference between the
means were as follows: (1) the arms-front "start® ond the arms-back
"start" had a "t" score of 5.75 which is significent at the one per
cent level of confidence; (2) the arms-back "start" and the zrms-douwn
"stemtt had a "t" score of 6,59 which is siznificant at the one »er
cent level cf confidencs; and (3) the arms-front "start" and the arms-
down "start" haed a "t" score of .07 which is nect significant at the
one per cent or five per cent levels of confidence. The above

statistical data are shoim in Table V.

TABLIE 7

NUMBER, MEANS, STANDARD DEVIATICNS, STANDARD ERRCR
OF THE MEAN, AND t RATIOS FCR THE THREE STARTING
POSITIONS FOR REACTICI TIME

START N MEAN S.D. S.B.M. t

Amms front 13  L.97 W1 o1? AF-AB: 5.75 a
Arms back 13 5.78 26 .07 AB-AD: 6.59 a
Arms dOWn 13 h.98 031 009 AF“AD: 007

a significent at the 1 per cent level
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III. TIME TO THE WATER

Teble VI shows the mean times to the water for the three "starts®
were: (1) arms-front 1.32; (2) arms-back 1.51; =nd (3) arms-dovn 1.25.

The totazl mesn time to the water for 211 three "starts" was 1.36.

TABIE VI

MEAN TIMES AND TCTAL MEAN TIME TO THE WATER
FOR THE THREE STARTS

START - TIME
Ams front ecoveeeceeevosorcoccsocsscsccosone Leo32
ATMS DACK ceevtevecsesssesssssocsovssssses lebl
ATTS OWN eoceesvoosnssessseoscvsavascsacsse Leo?B
Total mean tiM® e..cevececvecosccvacoveoes Lo3d

The F score was 35.65 for the analysis of the variance for the
time to the water as shown in Table VII. This was significant at the
one per cent level of confidence with degrees of freedom of two between

groups and thirty-six within groups.

TABLE VII
ANALYSIS CF VARIANCE FOR THE TIME TC THE WATER

SOURCE OF VARIATION df . MS F

Between group 2 #2353
Within group 36 0065 35.65 a
Total 38

a significant at the 1 per cent level
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taken for reaction time was 6.62 for the arms-front "start," 7.53 for

the arms-back "stert," and 6.23 for the arms-down "start.!
The standard deviations for the arms-front "start" was .lLl,
for the arms~back "start" .32 and for the arms~-down "start" .LO.
The standard error of the mean was .13 for the arms-front "start,"

.09 for the arms-back "start" and .11 for the arms-down "start."

The "t test of the significance of the differences between the

means were as follows:

(1) the arms-front "start" and the arms-back

"start™ had a "t" score of 5.76; which is significant at the one per

cent level of confidence; (2) the arms-back "start" and the arms-down

"start" had a "t" score of 8.80 which is sighificant at the one per cent

level of confidence; and (3) the arms-front "start" and the arms-down

tstart” had a "t" score of 2.29 which is significant at the five per

cent level of confidence.

Table VIIT.

The above statistical data are shown in

TABLE VIII

NUMBER, MEANS, STANDARD DEVIATICNS, STANDARD ERROR
OF THE MEAN, AND t RATIOS FOR THE THREE STARTING

POSITICNS FOR THE TIME TC THE WATER

START N__ MEAN _S.D,  S.E.M.

Arms front 13 6.62 L) 13 AF-AB: 5.76 a
Arms baCk 13 7.53 '32 009 AQ—-AD: 8.80 a
AIms dom 13 6023 .ho 011 AF‘AD: 2-29 b

a significant at the 1 per cent level
b significant at the 5 per cent level
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Iv., TIME TO THE DISTANCE

Table IX shows the mean times to the distance for the three
Ustarts" were: (1) ams-front 2.29; (2) arms-back 2.35; and (3) arms-
down 2.27. The total mean time to the distance for all three lstarts"

was 2030.

TABLE IX

MEAN TIMES AND TOTAL MEAN TIME TO THE DISTANCE
FCR THE THREE STARTS

START TIME
ATMS FTONt cvevsscevosssccsscccscssscsoconse 2029
ATTNS DACK eeeoceoccssvccccresconcsccsscocsne ¢35
ATINS JOWN ceeessccrscoscossassoscensvcsasosas 2627
Total mean TIM® ecesveesscsccveccscsscsnsnase 2030

The F score was ,0l for the analysis of the variance for the
time to the distance as shown in Table X. This was not significant

at the one per cent or five per cent levels of confidence.

TABLE X

YSIS OF VARIANCE FOR THE TIME TC THE DISTANCE

SOURCE OF VARIATION af MS F
Between group 2 »0223 .ol
Within group 36 0540

Total 30

I




37

The mean of the total scores for the subjectst! five "starts" taken
for time to the distence was 11.LiL for the arms-front "start," 11.75 for
the arms-back "start," and 11.33 for the arms-down "start.®

The standard deviation for the arms-front "start" was 1.56, for
the arms-back "start" .82, and for the arms-down "start" .79.

The standard error of the mean was 45 for the arms-front "start,"
.2l for the arms-back "start," and .23 for the srms-down "start."

The "t" test of the significance of the differences between the
means were as follows: (1) the arms-front "start" and the arms-back
"start" had a ™" score of .61 which is not significant at the one per
cent or five per cent levels of confidence; (2) the arms-back "start"
and the arms-down "start" had a "t" score of 1.28 which is not
significant at the one per cent or five per cent levels of confidence;
and (3) the arms-front "start" and the arms-down "start" had a "t" score
of +22 which is not significant at the one per cent or five per cent

levels of confidence. The zbove statistical data are shown in Table XI.

TABLE XI

NMUMBER, MEANS, STANDARD DEVIATIONS, STANDARD ERROR
OF THI MEAN, AND t RATIOS FOR THE THREE STARTING
POSITIONS FCR THE TIME TC THE DISTANCE

START N MEAN SeD. S.EeM. t

Arms front 13 11.I)  1.56 .15 AF-AB: .60l a
Arms back 13 11.75 .82 .2, AB-AD: 1.28 b
Arms down 13 11.33 .19 «23 AF-AD: .22 c

a significant at the 60 per cent level
b significant at the 20 per cent level
¢ significant at the 90 per cent level



CHAPTER V
SUMMARY AND CONCLUSIONS
SUMMARY

This research was designed to compare thes effectiveness of three
starting methods of performing the racing "start!" in competitive swimming.
An attempt was made to determine whether or not one starting method was
better than the other two in regard to the component factors of reaction
time, time to the water, and time to a distance of twenty feet.

A sample of thirty-nine university students from three advanced
beginning swimming classes at Wisconsin State University-La Crosse were
used as subjects. Each group was randomly assigned to one of the
three starting positions. The starting positions were the arms-back,
the arms-down and the arms-front.

The researcher attempted to teach a selected tstart" to each
group in a four weesk period consisting of eicht fifty-minute sessions.
Bach session was organized and planned to accomplish the desired end
results for each subject, thet of mastery of his "start."

At present a variety of starting positions are being used by
competitive swimmers. Some ere varient forms of the three starting

positions tested in this study.
CONCLUSIONS

Results show the arms-front "start" and the arms-down "start"



39
to be superior to the arms-back "start" in (1) reaction time, znd
(2) time to the water at the one per cent level of confidence. In
time to the distance, however, no significant difference among the
three '"starts" was found. A review of the research study films shows
that differences in angle of entry into the water and the position on
entry orobsbly account for no significant difference among the three
"starts" in time to the distance.

Those subjects performing the arms-back "start" apvezr in general
to have (1) a straighter body position during the flight in the air,
(2) a better angle of entry into the water, and (3) sreater force in
driving upward and outward from the starting block.

It is possible to assume from careful analysis of the research
study films that not all subjects in each group had reached complete
mastery of their "start" within the eight sessions. Bending at the
waist, entering the water too deeply, holding the head up during the
glide, and arching the basck on the entry into the water all slow the
forward momentum of the subject.

Further studies should be conducted using the three starting
positions with experienced competitive swimmers, and grouping the
three body tynes and teaching each group a different one of the three
"starts." The use of experienced competitive swimmers should minimize
the problems of differences in the angle of entry intc the water and
body nositions on the entry into the water. Grouning the body types
and teaching each group a different one of the three "starts" might
possibly show one starting position to be more effective for a

rarticular body type than the other starting nositions.
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INTRODUCTION OF THE RESEARCH STUDY
TO THE SUBJECTS AT
THE FIRST SESSION

A. EXPLANATION ,
This research project is being done to try and determine the
efficiency and effectiveness of three types of competitive
starting positions. The starting positions are: the Arms
Back (AB); the Arms Down (AD); and the Arms Front (AF).
The start you will be using is the Arms .

There are three (3) components to be tested for each starting
position., They are: (1) reaction time, (2) time from the
start to hitting the water, and (3) time from the start to a
20 foot distance.

Once again the purpose of this experiment is to determine the
efficiency and effectiveness of the three starting positions.

Because of the size of our group, it is very important for you
to keep healthy. An absence can throw the experiment off.

Try and come to this session in a happy mood. Be relaxed and
ready to do your best in learning this starting position.

‘ B. DECK WORK

| The warm-up exercises will be done together as a group, led by

i , one of the group. The exercises to be done in order are:
vertical jumps, trunk rotation, trunk twisters, neck rotation,

1 toe touches, and curls. Ten (10) repetitions of each.

\

cC. The time schedule for our sessions will be strictly adhered to.



INSTRUCTIONS FCOR THE ARMS-FRONT "START"

The starting position we will be using is the arms front.

Toes zre curled around the e=dge of the pool with a firm grip.
The feet are in lins with the hips.

The legs are straight with no bend at the knees,

The body is bent at the waist. The trunk is angled forward to
a point above the horizontal.

The head is up with the eyes looking down the pcol, focusing on
the opposite end just above the water line.

The arms are held outward in front of the body in a horizontal
plane, The elbows are slightly flexed.

EXECUTICN OF: The body is placed into position with the legs and feet

in line with the hips. On the command "take your marks,"
the arms reach forward into the horizontal position as
the trunk bends at the waist, with the eyes looking

down the pool.

On the command "Go" or the starting signal, the arms
circle outward, the legs flex, and the body leans forward.
The legs end arms drive simultaneously and the body is
hurled outward just above the horizontal.

The flight through the air is in a horizontal plane from
the starting point. The head is up looking for the far

side. The body is stretched and straight. The arms are
extended and reaching forwerd and the legs are straight

with the toes pointed.

As the body begins to drop, the head is put between the
arms and the arms squeezed close together.

The body enters the water at a slight angle, just below
the surface of the water, and with the body stretched
the glide is held,



LEGS:

BCDY:

HEAD:

ARMS:

INSTRUCTICNS FOR THE ARMS-BACK "START"

The starting position we will be using is the arms back.

The toes are curled around the edge taking a firm grip. The feet
are placed directly under the hips, 6 to 8 inches apart.

The legs are in line with the hips and are flexed in a2 comfortable
position.

The body is bent at the waist and held just above a horizontal
position.

The head is up with the eyes looking across the pool at a spot
just above the water level.

The arms are held in back of the body in a horizontal position with
the elbows slightly flexed and the pslms facing up.

EXECUTION OF: On the command "take your merk" the legs flex into a com-

fortable position, the body bends forward at the waist,
the arms move backward and the head is up with the eves
focusing on a spot above water level across the nool.
These movements are executed at nearly the same time.
(The arms back starting position is assumed.)

On the command "Go" (the sterting signal) the body leans
forward as the arms raise upward, the arms swing through
and the legs drive the body out and upward as the arms
reach forward and the head looks for the target across
the pool.

The flight through the air is in a horizontal plane from
the starting point. The head is up looking for the far
side. The body is stretched and straight. The arms are
extended and reaching forward and the legs are straight
with the toes pointed.

As the body begins to drop, the head is put between the
arms and the arms squeezed close together.

The body enters the water at a slisht sngle, just below
the surface of the water, and with the body stretched
the glide is held.
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INSTRUCTIONS FOR THE ARMS-DCWN "START"

The starting position we will be using is the arms down,.

FEET: The feet are placed on the edge of the pool with the toes curled
around the edge firmly. The feet are placed in line with the
hips, about 6 to 8 inches zpart.

LEGS: Xnees are flexed in a comfortable position.

BODY: The trunk is bent at the waist and hunched forward. The shoulders
when hunched forward are about level with the waist.

HEAD: The head is up, looking down the pool, with the eyes focusing on
the cpposite end just above the water line,

ABMS: The arms are hung relexed in front of the body pecinting at the
water. The elbows are slightly flexed.

EXECUTION CF: On the command "tzke your marks!" the starting position
is assumed.

On the command "Ge" (or whatever the starting signal may
be) the arms make a small circle going outward in front
of the body. With the arms driving, the legs extend.

As the arms reach forward for the far side of the pcol,
the legs are giving a final simultaneous thrust with

the extension of the foot giving the final driving force.

The flight through the air is in a horizontel rlane from
the starting point. The head is up with the eyes locking
for the far side. The body is stretched and straight.
The arms are extended and reaching forward and the legs
are straight with the toes pointed.

As the body begins to drop, the head is put between the
arms and the arms squeezed close together.

The body enters the water at a slight angle, just below
the surface of the water, and with the body stretched
the glide is held.
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ORGANIZATIONAL PROCEDURE AND TIME SCHEDULE
FOR SWIMMING STARTS RESEARCH PROJECT
FIRST SESSION

HTRODUCTION (in the bleachers)
A. Explanation of the research project.

1l. Tyoes of starting rositions.

2. The starting position the class will be lecrning.

3. The three components involved in esach start: reactimm
time, time to hitting the water, and time to a 20 foot
distence.

4. Purpose of this experiment is: to determine the
effectiveness and efficiency of the three starting
positions.

B. Importance of being on time, staying healthy, and working hard.
C. Grading will continue. Absences, attitude, and cooperation.

STARTING POSITION
A. Ixplanation.
1. Short and concise. No elaboration of the starting
position at this time.
2. Demonstration for the men of their start on the deck.
B. Deck Work.
1. Werm-up exercises. (10 repetitions of each exercise).
A. Vertical jumps.
B. Trunk rotation.
C. Trunk twisters.
D. Neck rotation.
E. Toe touches,
F. Curls.
2. Rest and review of the starting positicn.
3. Work on starting position.
A. On the edge of pool facing the deck.
B. Get men into position and working separately on start.
Dc (teke) twenty (20) starts. Move the arms through
the correct swinging movement as explained.
C. The instructor to check each man's positicn.
C. Pool Work,
1. From edge going across the pool, demonstrate the start,
flight and entry into the water.
2. Give group the starting commands and have them think them
before teking their start (toke your mark--l% SeCe==go0 ),
3. Take 10 starts on your own.
li. Work on the body feel.
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FIRST SESSION (contimued)

5. Work on clean body entronce and drive and glide for

distance.

ITI. DISMISSAL

A. Ask how they feel.
B. CQuestions.

C. No practice outside of our sessions.

TIME SCEEDULE

INTRODUCTION :05 - 310

STARTING POSITICN
A. Explanation 211 -~ 15
B. Deck Work 216 - :23
C. Rest and Review 2 - 225
D. Practice starting positions (20)

POOL WORK ten starts (10) 31 - 45

DISMISSAL hé - 7
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ORGANIZATIONAL PROCEDURE AND TIME SCHEDULE
FOR SWIMMING STARTS RESEARCH PRGJECT
SECOND SESSICN

I. VWARM UP
A. Exercises as listed.
B. ILed by the instructor.
II. DECK WORK
A. Review of starting position. (Use of typed cards).
1. On the edge of the pool facing the pool.
2, Ask if they have any cuestions.
3. Take starting position ten (10) times. Instructor to
check each personts position.
III. POOL WORK g
A. Take (15) fifteen starts across the pool.
1. Alternate starting from both sides,
2. On their own.
3. Correct body position.
4. The instructor will evaluate each person's start and
make necessary corrections.
B. Starts with commands and whistle. (5)
1. Shzke out the arms and legs.
2. Concentrate on your start.
IV. DISMISSAL
A. How do they feel,
B. Questions???
C. Meet in A.V. Room, Monday, March 6.
TIME SCHEDULE
I. WARM UP :05 - :10
II. DECK WORK  :11 =~ :15
III. POOL WORK 216 - :35 (Fifteen starts)
B. Starts on command 236 = :42 (Five starts)
IV. DISMISSAL  :43 - :L5
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CORGANIZATIONAL PROCEDURE AND TIME SCHEDULE
FOR SWIMMING STARTS RESEARCH PRCJECT
THIRD SESSION

I. FIIM - A.V. room of the Physical Education Building.
A. Room 120 NPE.
B. Film set and ready toc go.
C. Students should sit near the front of the room.
D. Roll call taken.

II. SHOWING OF THE FIIM
A. Pilot study film.
B. Pay close attention to:
l. Body position.
2. Arm movements,
3. Leg action.
ho Fligh.'bQ
5. Entr’y.
C. QQuestions and answer session on starts in the film during the
showing of the film and after,
D. Dressing for class.

IITI. WARM UP
A. Exercises as listed.

IV. POOL WCRK
A. Take ten (10) starts on your own across the pool.
l. Iook at each cther to see the starting position as cthers
do it.
2. Work on perfecting your form on the block and the flight
in the air.
B. Five (5) starts on command.

TIME SCHEDULE

I. FIIM COF PILOT STUDY :05 - 315
II. WARM UP EXERCISES 21 - 25
III. POOL WORK

A, Ten (10) starts on their owm 26 ~ 339
B. Five (5) starts on command 0 - U5
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II.

SWIMMING STARTS RESEARCH PROJECT

PILOT STUDY FIIM

INTRODUCTION

A'

B.

C.

On 211 starts check the positioning of the:
l. Head - up, eyes looking across the pool.
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2. Body - slightly above the horizontal.
3. Arms - parallel to the deck.
L. Legs = slightly flexed in a comfortable position.

5. Feet - in line with the hips, toes gripping the edge of

the starting block.
Flight in the air.

1. Straight body - no piking or arching of the body.

?. Head up looking at the target.

3s Legs together, toes pointed, srms stretched forward reaching

for the far side.
Entry.
1. Head dropped between the arms.
2. Arms closed together.
3. Slicing into the water.
L. Holding of the glide past the mark of 20 feet.

SHOWING OF THE PILOT STUDY FIIM

A.
B.

C.

Starts that the group is performing,

Stop and show for each person filmed, his:

1. Starting position.

2. Drive from the block.

3. Flight in the air.

e Entry into the water.

5. Glide to and through the 20 foot mark.

Answer all questions during the showing of the film
Give names of persons doing the starts in the pilot

and after.
study.
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CRGANIZATIONAL PROCEDURE AND TIME SCHEDULE
FOR SWIMMING STARTS RESEARCH PROJECT
FOURTH SESSION

I. WARM UP
A. Exercises as listed.
B. At deep end of the roocl.
C. Ten repetitions of each exercise.

II. POOL WORK
A. Set up starting blocks,
1. On far side of the pool near the wall.
2. Six (6) blocks each to be 5 feet apart.
3. Set blocks up starting with number 25.
L. Care in setting the blocks in place. Put the front end
in first. Take cut by lifting the back end first.
5. Next person to go holds the block down for the person
ahead who is taking his start.
B. S"&?I“bs .
1. Ten (10) starts to be taken on their own.
2. Get used to the block and the height difference.
3. Swim out to the opposite side.
C. Starts on Command.
1. Five (5) starts to be taken con instructor's command.
2. Come down together.
3. Hold starts.
L. Drive hard with the legs.
5. Hold the glide,

ITT. DISMISSAL

A. How do they feel?
B. Any questions?

TIME SCHEDULE

I. WARM UP :05 =~ 310

II. POOL WORK
A. Setting up the starting blocks.
B. Starts (10) 11 - 30
C. Starts on Command (5) $31 - 340

IIT. DISMISSAL sl -~ 3
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CRGANIZATIONAL PROCEDURE AND TIME SCHEDULE
FOR SWIMMING STARTS RESEARCH PROJECT
FIFTH SESSION

SET UP THE POOL
A. Starting blocks set in place on the fer side of the pool.
B. BRlocks five feet apart.

WARM UP
A. At deep end cf the pool.
B. Exercises done as listed,

POCL WCRK
A. One (1) start for each man.,
1. Crder of starting by class roll list.
2. One start perfcrmed by each man.
3. Other men to watch the start and evaluate it.
L. Start to be on command.
5. Evaluation given to the person followineg his start by

members of the class with corrections and/or additions

by the instructor.
B. Four (4) starts on their own.
1. Work on correcting errors in their starts.
2. Stress holding of the glide,
C. Five (5) Gun Starts.

DISMISSAL
A. How do they feel?
B. Questions?

TIME SCHEDULE

SET UP THE POOL (before the session starts)
NARM UP :05 - :10

POOL WORK 11 - 45

A. One (1) start for each man :11 =~ :25

B. Four (L) starts on their own 26 - :31
C. Five (5) gun starts :35 - :5

DISMISSAL W6 - 7
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ORGANIZATICNAL PRCCEDURZ AND TIME SCHEDULE
FCR SWIMMING STARTS RESEARCH PROJECT
SIXTH SESSION

I. SET UP STARTING BLOXS
A. At far side of the pool.
B. Blocks set 5 feet apart,
C. This is done before the class warm up.
ITX. WARM UP
A. Exercicses done as listed.
B. At the deep end of the pool.
III. POOL WCRK
A. Tour (4) starts on command.
1. Use of the whistle for the start.
2. Be sure to get the feet set and hold the starting position
steady.
B. Six (6) Gun Starts.
IV. DISMISSAL
A. How do they feel?
B. Questions?
C. Procedure for the next weeks recording session,
1. Bring a sweatshirt, towel, and/or sweat pants.
2. Get a good, tight fitting swimming suit from the cage.
3¢ TWe will go one at a time,
L. Rotation will be according to roll call list.
5. The 1ist will be posted.
6. One (1) practice start before each recording session will
be taken by each man.
TIME SCHEDULE
I, SET UP THE BLCCKS (before class session starts)
II. WARM UP :05 =~ 310
III. PCOL WCRK
A, Four (l) starts on command 211 - :19
B. Six (6) gun starts t20 - 332
IV. DISMISSAL  :33 = 340
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ORGANIZATIONAL PROCEDURE AND TIME SCHEDULE
FOR SWIMMING STARTS RESEARCH PROJECT
SEVENTH AND EICHTH SESSIONS

RECORDING SESSIONS ==

I. PRELIMINARY INSTRUCTIONS
A. Bring a sweatshirt and wear it while on the deck.
B. Have a tight fitting tank suit.
C. Place 21l six starting blocks in place.

II. WARM UP
A. Exercises done as listed.
B. Where the deck is driest.
C. OSupervised and led by the instructor.

III. POOL WORK
A. Explanation of the recording session. (see attached sheet)
B. Practice start.
l. One start for each man.
2. In groups.
C. Recording Session.
l. One at a time.
2. Rotation as listed on the posted roster sheet.
3. S8ix (6) gun starts for each man. (3 the first session,
3 the second)
Li. Next man ready to move in for his start.
5. Keep loose and relaxed.
6. Concentrate on the job to be done.
7. Hold your glide.

TIME SCHEDULE

I. PRELIMINARY INSTRUCTIONS (Before class starts)
II. WARM UP :05 - 210

III. POOL WORK 11 = 45
A. Explanetion of the recording session 11 -~ :13
B. Practice Starts (1) L - :17
C. Recording Session 18 =~ 5
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SWIMMING STARTS RESEARCH PROJECT
SEVENTH AND EIGHTH SESSIONS

EXPLANATICH OF THE RECORDING SESSION

1.

2e

8.

9.
10.

We will perform six (6) starts. Three (3) this first session and
three (3) our next session this week,

Each person will perform his start in roll call order as listed.
One person will go at a time,

The next two persons will be waiting in the corner by the 3 meter
diving board.

The rest of the class will remain in the bleachers until their
time to go.

Two people are to be ready to go while one person is on the block.

Wipe off the edge of the block, get your legs and arms shaken out
and relaxed, and then set your feet in place and be ready to go.

We will move quickly.

Hold the glide,

Swim out to the ladder on the bleacher side of the deep end and
climb out of the pool using the ladder,

Dry off znd put on ycur sweatshirt. Keep warm and relaxed.

Be alert tc helo each other and keep things running smoothly.
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WISCONSIN STATE UNIVERSITY
LA CROSSE, WISCONSIN 54601

April 5, 1967
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Dr. John Hickman
Swimming Coach
University of Wisconsin
Madison, Wisconsin

53705

Dear Dr. Hickman:

I would like.to get documented evidence of the
Big Ten 1650 freestyle finish between Robie and
Farley held at Wisconsin in 1965. It is my

~understanding that both had tied for 1lst place.

The timers watches were the same, the ballot
system had tied the two men, and the timexz on the
electric timers to the 1/100th of a second were
identical. Robie was declared the winner after
checking the electric clocks to 1/1,860 of a
second.

Dr. Wille is my thesis committee chairman and
he suggested that I get documentation for material

I used in my chapter on related literature. Can
you Help?2?

Yours truly,
#/,wf”“:;f
/ 4 I ppANLA

Terry Warner
Faculty Assistant
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