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ABSTRACT

Ter!"'lJ Roy vlarner, "A Study of the Eff~ctiv~ness cf Three Rdcing
Starts in Svd.mming" (Master's thesis, ~~!isconsin State University-Ir'l Crosse,
1967).

This research "'Tas designed to compare the ~ffectiveness of three

methods cf performing the racing "start" in competitive sl'Jimming. The

th!"ee "starts" are: (1) "arms back, It (2) "arms do1rcrn.," and (3) "arms

front." Th~ sl1bj~cts used for the study were those enrolled tn thre~

adv2.nced b~ginning swimming classes. All thirty-nine subjects were

novices to competitiv~ s1-rimming. The subjects were taught the "start"

assie-ned to their swimming class in four weeks with a t.otal of ~ight

sessions. Each ,ractice session was orgpnized on a precise time schedule.

Instructions for each s~ssion were typed into a lesson plan to maintain

uniformity of instructi0n b~tween the three ~wirmning classes. The study

we.s fj..1lned with ~.. sixteen millimeter Bell and HO"t-vell cmnera. The film 0f

the three "sterts" 1-Ta.s C'nalJTzecl. on a. stop-a.ction Bell and How~ll ~rciec+,0r.

Three measurements ~·Ter~ taken for each "start:" (I) rfl!!Fction timl!'!;

(2) time to th~ 1-rat~r: ?nd (.3) tim~ to th~ distC'nce of' t1'Ttt>nt~r feet.

ReS111t~ show the arms-front "stp.rt" emel th~ arms-do"t-T !!start" to be superi.or

s:i_gnificant pt th~ one per c~nt lev~l of co-rfirlence. In time to the dis-

tcnce, hovrev~r, no signi.ficc:nt differ~nce emong the th:r~e "starts t1 was

found.. A review of" the resee.rch stuOy films sho'VtTs that differenc~s in

C'ngle of ~ntry into the Hater and the pos:ltion on entry "')roba.bly account

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

distance.
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INT:10DUCTION

The "start" in competiti.v~ fl:wimrnir:lg is en import2nt part of

t 11(" over all skill oevelopment of every sNinnner. In competition if

all other f:?ctors are ec;ual, it 1'1Ould seem lo{:ical to ['ssume that

t.he swimmer first off the block should win the race. It is 9..."1

accepted fact among coaches that a Burint race ::-ec}-lires e fast

"start. fI Today, c. fast nstert" in swimming is importent for distC'.nce

men as '.Jell as for sprinters. The 200, hOO, and 5no yard freest~rle

r1.ces '1re b~coming sprint events. Thus a fast "start" is a nec~ssary

part 0f a comp~titive swinunerTs skills for c~l distances.

During t.he Big Ten swi:rrrming meet of 1?65, h~ld at the

TTniv~rsity of ~'!isconsin, John FarleJ1" :md CG'XI P.obi~ of the University

of Mich:i.ga.n tied for First pI :lce in the 1650 ~To.rrl ft'~~s+yle. The

was a ti~. OnJy after the electric timers were split to the 1/1,000

of a s~cond F2,.S fi~st ~)lc:'c~ aw;tr<1.ed tc Carl :'.i.ohie.1 The minute

r'iff~"':('nce in t.his long r1j.stance r2.ce supTJorts t.he iJrllJortance of

perfect~"ng 2llc1 :?erfoTIninr '3. \-Tell-ex~cutei "start."

l"P~rscna1 Correspondf"nce of th~ Author, letter from John
Hickmen, Arril 11, 1967."
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The style of £'. s-vr.immer's starting position vari~s with

particulc>.!' likes and dislikes. Some swimmers "start II by holding the

head IIp ~nd focusing their eyes on the f:.~r enrl of tbe ,pool; other

['rem :l full cr"llch t.o .., s116 ht forwr.rd bend c·r: th~ trunk at the

wflist.. Kn~e flexion--::.nct foot p12c~ment v,~ ry from a full kn~e bend

wit.r. the f~et spread lude E'.part to a sJ igh.t knee hend vith the feet

cJase together. Lf a particul2r st2rting posi.tion '?oulrl b~ found

"tvhich "TonIa be the most effective, teaching and e::'(f)erimenting with

starting }losi tions which are less effective could be elimjnated.

T
.l...

statement of the problem

Thi~ ~tuqy was designed to compare the effectiveness of three

methods of perforrn:1.ne the racin~ "start" in competitive swimming.

Specifically, this study investige.t~s 2 C0"'TlPLrison of the three t.yp~s

of ra('ing "starts" most frequently used in sTtrimming. The three "starts"

are: (1) ":lI"ffiS back," (2) ltc:.l~3 ,:lown, If .:lnd (3) "arms front. II A

description of th~ t.hree stcr-t.:i_ng positions is given on pages five,

six, and seven under th~ heading DEFI~ITTIONS CF TERMS USKD. The methods

for ~valu2.t~.on are b'3.sed on (1) r~action time to the sound of the starti.ng

glm; (2) the time from the "start" to ent.erine the 1vater; and (3) the

time from the "start" to a distcnce of twenty feet from the starting

block.
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Purpose of the study.

In rec~nt years SV\rimm.ine; ha.s becorn~ a rr~ciston sport "tnThere

the diffe:':"'ence betwf:'en winning and losing mC'y be at the "start."

If one starting position is superior to another it 't,rou1d be logical

for competitive svrl..rnmers to use the mo st effective style of u~t8rt. I'

E~ed .for the study.

Over m2ny yea.rs ~ompetitive s"Hirruning has be~n a sport ~_n

which th"" Uni.ted states swjJ111Tl~rs have ~ftabJ.i8hed m~'TIY 'Hc~ld records.

The United St.at,~s cooch~s have led the lrJe.jT in the scientific develop­

ment of stroke mechanics and conditioning progr2ms in past years.

Aft~r lcsing the Olympic s'tdmming title in 1932, 1956 2nd 1960, the

Arnericem. s"tnd.rrnning ~caches sought ways to regain the title. One

indj.cG.tion of the results of this sci~ntific r~search is th~,t American

flJimmers "tnTOn chmn~ionshirs in the 192h, 1928, 1936, 1948, and 1952

Olympic Games. Continuing resee.rch -resulted in regaining the Olympic

svrimming t.itl~ et Tokyo, Jap8n, in 1964.

TI1e fjndings Of' t.he sc:Ientific deYelcpml":mts lifere lls~d j n the

Amateur Athletic Union 8gA-f'TOU:J sl'rl.mming ~:'''o€,rams and in mc:my si;h0cl

PJ1d col1eg~ s"tnJimming :?rc~rams. Evid~nce of this cpn b~ seen in the

;>8 st. if:S11.cC) of the Am~.t~u."1:' .4thletic Union sw"imminp; p:1.1idp,s and the

I'Tatio!lpl Collegi?te Athletic Association s'Vr.inrrning guid~s. Record

breaking 'Jerform2.nces in swimming 2-re incre-asing reme.rka.bly in the

TTnited. St2.te s. Tr8:::-e has been a limi ted ~mcunt of research, h011ever,

on evaluatinG st,n.rting positions.
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Both earlier and recent studies conducted on swimming IIstarts u

have been done with varsity competitive swirnmers as subjects. Component.

factors to be treated statistically "Jere reaction time and time to a

set distance.

Delimitations.

This study ·Hill be concerned with thirty-nine male university

students at llisconsin State University-La. Crosse. AU subjects used

for the experiment are novices.

Umitations.

Rea.ction time, somatotype, neuromuscul~r coordination, and

athletic ability are variables over wnich the researcher has no

control.

The positioning of the subject for eaCh of the three stexting

positions "I'dll be exact. No variant position of the head, arms,

trunk, legs or feet vall be permitted.

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

placed L~ the three swimming classes to be taught by the researcher.

II. DEFINITIONS OF TERMS USED

Arms-back "start. " The unique characteristics of this "sta.rt It

is the positioning of the arms--they are held in back of' the body in

a horizontal position, the palms facing upl-rard with the elbows slightly

flexed. The head is held up "With the eyes focused dOl-ffi the pool.
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The trunk is anp-Jed forlfnrd cUmost pnrallel to the deck of the peoJ.•

Tnr l l_ee:s :ire flexed in ~" comfortable ::,csj:t.ion "t\7'jth t.he .feet :::'C'Y',gllel

2nd in line v.rtth the hips.

~ -- ( - ~-

Figllre 2. .Arms-back (angle

I

,~
Flgllre 1. .Arms...b?..ck (front vielo~)

\ \

. \
VJ..~vr )

Figure 3•.A.rms-back (side vie~T)



6

t~J.nJ{ i~8?nrJ.~d .f(\!'Vre.rd plmnst parallel to the deck. The Jegs p.rc

fleX'9d in £1. comf0rt2l)le position lrrth the feet :;.Jaralle13nd. in line

v,Tith the hi:Js.

I
\ \

Fi::llr·~ 5.. .Arrns-do~m. (an~]_e view)

:?igllre 6. .A~s-dovm (si.de vi~lr)



\
l\.rms-front (angle vie1,r)

In thj s "st2.rt n the erms 2.re held in aArms-front "start."

III

i - J -. .tl I ...

Fig11re 7. J'.,rms-front (front vie~i)

trunk is pn:.rled fcrvJard ,':\-lmost D2r--,3Jlel to th8 deck of the pool. Th~

horizont3.1 plene in frontJ of the body '?nd the le~s 2re locked ~1..t the

knees. The head is held up ~nth the eyes fncused oo~m the pool. The

Figllre 9. Arms-front (side Vie1-j)
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Reaction time. Th:i.s is the interval of time between the sound

of the gnn md the moment the subj~ctfs feet leaye t.he startine block.

Time to the dj~stance. This is the intn.rvccl of time betvJeen

the sound of the eun ,:1.nd the moment the s'Hinnner I s fingers cross a mark

t"Vrenty feet out from the starting block _ This is shov-rn P..S meas11red by

a R~ldy of th~ motion picture.
",,:

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

sound of the gun and the s'tvimmer fs first contact vath the water.

starting position. This is th~ position in which the subject

places himself on the cOlTlJ'll?.nd "f,ake your m,qrk. II This Dosition is held

tmtil the gun is fired.

Itstart. II This is the ~,ct.ion of the suhject in moving from

the starting position into the water.

Vertical~. All subj~cts assumed their starting position.

From the starting posi t.:t on they exploded upwe.rd driving "Iith the legs

and re:lching with the 2rms in a v~rticaJ. posi:f:.ion.

Trunk rot,3tion.

"ride 3.p[trt. ,Ste.rting to the l~ft or ri.r:ht s~_de, the trunY i.s bent

fQr~c~d ct the waist. Movement ~s stArted to the front, the side,

the back, the opposjte sid~, and then it. is repeated starting to th~

front. This exercise is done to a f0ur count cAdenc~. The direction

of movement is r~verse1 on the sixth repetition.
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Trunk tvrister. The ha.nds are clasped behind the neck. The

r.ee.d is erAct and the feAt are spread apart. This four count exercise

is ste.rted to the left 'J1' the right.. The upper bodjT is tv-Jisted to the

side, the frcnt, the opposite side, and then back to the front.

~~ck rotation. 1~th the hands placed on the hips the h~ad is

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

opposite iire~tion.

Toe touches. Starting ~\dth the hands on the hips, and the feet

together, this four count ~xercise is done by touching the toes v."rith the

fingers on counts onp., two, and three~ 2nd strro.ghtening b~ck up to th~

st.::-rtins position on count four.

Cu-rls .. This exercise is .'3 modified sii-,-up. It is done on e

t.HO COU!.lt c:'.rlenc~.. li1h.ile lying on th~ b~ck 'With th~ pc-lms of the

hands resting on the thiEhs, the hands slide forTi>!!1rd unt-D. the fi.ngers

tou.ch the knee caps.. This is ell done on count one. The body is

lOHered to the pool deck on the second COlUlt.

Neuromuscular c00rdination. Th~ development of motor skills

of v?riou s t,ypes • • •

Is 12.rgely 2 rr.utter of improvem~nt. in speed and
accuracy l·r.tt.h 1-Jhich the nervous system coordin2.tes
muscle activity. A large part of training for an~T
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sport or activity is concerned with improving this
'neuromuscular I coordinr.tion.?

Somatctirp~S. This refers +,0 the v2ricus body types "vrhich are

a lirnitat:Lon of thi~ studJr • Body type classifications are S.l1e1don's:

(1) endomorph; (2) mesomorph; 2nd (3) ectomorph. 3

2Laurence S. Morehouse and AUfTUstus T. :Hi11er, Physiolcgy
of Exercise (st. Louis: The C.V. Mosby Company, 1948), p. 35.

~1J..lliam H. Sheldon, The Vari~ties of Human Physj~c:ue
(NeT: York: ~~arpe-or and Brothers P!lbJishers~19hO), p. 5.
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CHAPTER II

RE'TIEi.1 OF HELATED LITERATURE

Literature directly relat~d to the study is both 0Id and new.

stu.oies were done in t.he ea=2:Y' 1930' s while 2. recent interest is

Sh0T~ by studies in the 1960's. Most of the studies use subjects who

are skilled in competitive s~dmming.

In 1939, Tuttle, Morehouse, end Armbrusterl conducted two

studies in swirmning nstarts. ft 'With eighteen varsity swimmers and the

use of a Dnilap sound key and chronoscope, they determined that

starting blocks ~Tere a disadvantage over the flat wall ftstart. f!

Tl1ese data were collected rlnring r~enl?r practice sessions. :8ach

swimmer took twenty ftstf'rts n fr0Jl'l the block rnn t,~renty nstarts" from

the f12t wall. They :Usa determined -f::h3.t the optimum time for holding

a swi~er on his mark is two seconds.

Bende~ in 1934, found that a dist2nce runner has a slower

reaction time th211 a s"Jrj.nter. Ee re?orted that:

There are t't-TO tY?~s of reactor,s . • • the sensOrJr
type and the motoT type. In the sensory type of
reaction a subject concentrates on the stimulus.
The ancl.ogy in track is a sprinter who concentrates
on the sound of the glm. In t.he motor type of

l~;. vi. Tuttle, L. E. Horehouse, end David Armbruster,
"'[\ro Studies in Si-rlrnmine Starts, ft Research Quarterly, 10: 89-98,
M:J.rch, 1939.



12

response a subject fO~lses attention on his muscular
set, i.e., on getting away at the sound of the gun.
1~en comparing these two types af reactors, it was
found ••• th2t the motor reactor's tj~e was much
shorter than that of the senso~J reactor. Other
things being equal, the sprinter 1-rho anticipates
the gun shot, but Who conc~ntrates on his muscular
set and responds reflexly, will start faster than ~

a sprinter who concentrates on the shot 0f the ~ln.(

1ilesterlund [!,!lri Tuttle ctid a stud:r cn rea.ction time 2nd. its rela-

tj.onship to rnnning e"lrents in t.rack. Using twenty-tv-Io tr9ined university

men vdth trials on three consecutive d~s (2. total of nine trial MlnS)

they concluded that the longer the distance tc be n'n, the slower the

reaction time for the start of the race. ps:;rchologi.c2,11y the snbjects

reacted f2ster to running a shorter distance thzn ~men ~lnning ~ longer

distance. 3 The emphasis in teaching the swimming "st2rt" should be

;Jlaced on the shortness of th~ distance so that aJ.l swimmers will put

out maximum effort.

The latest study don~ on swimming "starts U was conducted at the

UniversitJr of Minnesota, in 1964, by Mowerson, McAdallls, and O'Brien.

Using ~ Dekan Sports Analyser, ~ comparison of two methods of starting

2W• R.. G. Bend~r, "Factors Contributine to Speed in the start
of a Re.ce 2nd Ch2.racteristics of 'l'r2.ineci S?rinters, JI Research Qu,a.rter1y
Supplement, 5:72-78, March, 1931.:."

1--J. H. Westerlund, 2nd 1';. ~{. Tuttle, "The Relationship Between
Runnine Ev~nts in Track and Reaction Time, II Research Qu.a:rterly,
2:95-100, October, 1931.
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in competitive swimming 'Has mB.de wtth nine varsity swimmers.. The

data recorded 1I'18S reaction time and time from the "start" to a dis-

tnnce of five ysrds from the starting block. A heel strap was used

to stop the cleck for both measur~ments. A tc)t;-1 c:f ten "starts" 'YJ'ere

taken for each type of "start" on t"ro ccnsecutive d.sys. Of th~ ten

"starts," five were taken for reaction time, and five for the five

yard distance. Mowerson found no significant difference bet'Vleen the

two types of starting positions.4

Lockhart, in a survey of devices used for measuring short time

intervals, stated that a common method of timing is by shol,ring the

occurrence of the events by means of photcgr~~hy. Motion picture

cameras ~re operated at a known rate of speed 2nd, therefore, can be

d " t"· c;use JJl lITlJ.ng. / The variation of film travel due to friction, the

spring drive I s I'1.mning down, and expansion or shrinkage during pro-

cessine; c,re v:rri.'lbles that need tc be contrc.l1~d.

4G• Robert Mowerson, Robert z. McA~~ms, and Ronald O'Brien,
UA_ Compfl.risorl of Two Methods af Perform~.ng th~ Racing start in
Competitive Sv-rtmming., n The Svrimmine 1icY'ld, 5:)t, Febru~ry, 19f;J~.

~
-'Ail~en~ lJJckh?:.'t, IfA S'lrv~:r of De1'ices Useo in MeaBuring

Short. TJJ'rlll!\ Int.ervals," Res~Drch 'QlJarterly, 12:7S7-761~, Drycember,
191.0__



CRAPI'ER III

PROCEDURE

The subj~ct~ us~d for the study were those enrclled in three

~,dv2nced b~ginning swirmning classe~. All thi.rty-niT'.~ subj{!"ct~ were'

nO\11.ce~ to cOPlpetitive svri.mming. Each f>ubject was required to swim

twenty-five yards of backstroke end twenty-fiv~ yards of freestyl~

in order to be eligible for this study.

In each of t,b~ three swimming classes the course of instruction

was divided i.nto t"t-rofour-week lessons as shown in Tabl~ I. The first

f01Jr w(I'eks were spent vrorking on skill reqnirements for completing the

university swimmi.ng course, and the second four weeks were used to

conduct th.? rese3rch study. Classes met twice ~ week for 8. tott.l of

eie-ht fifty-minute sessions. sta.rting posit.iona were a.ssigned to

each s~dmming CIA 88 by the method of r~ndom select.ion. The sixth

ft0'l1.r Mond,:,y-~"Jf!l'dn.,s(lB~T cl~ss ""(Ilrform~d the ?TIns-bRck "st~.rt. If The

second h0ur Tnesdr'y-Thu.r~rip~rclase J:)erfc1""11erl. t.he arms-down f1st~rt, fI

,jUO th~ fift:h hour Tt'te~day-Thllrsd~yclass perfG~~d the PY'!~s-front,

"st.r.rt. "

~ach ,ractic~ session wps or~crlized an R. preci.se tim~ sch~d'JJ.~.

Aft~!' adjustm~nts wtl!r~ mad~, during the first meeting of ~ach s~ssiC'n,

th~ tj~~ schedule was strictly followed.

The r~s~8rch study w?s filmerl using a sixteen millimeter Bell
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JJ>&NG.EM'Er,jT OF CLASS CALEND.AR FOR TEACHING AND RESEARCH :"!ORK

1

3

4

6

7

8

CLASS INSTRUCTION

Janll~ 30th to February 3rd

Febrnary 6th to Feb:'7Ua~T 10th

FebruaIJT 13th to Febru?.1jT 1 7th

FebruaIjT 20t.h to Feb!"ll?rtJ 2Llth.

RESEARCH PROJECT

FebruerJ 27th tc the 28th
March 1st to t.he 2nd

March 6th tc the 7th
M~=ch 8th to the 9th

Harch 13th to the 14th
March 15th to the 16th

March 20th to the 218t
M~rch 22nd to the 23rd

Session One
Session rrr,yo

Session Three
Session Four

Session Five
Session Six

Session Se"ren
Session Eight
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and Howell electrically driven movie cmne:r2.. The c~mera wes run at C'

film speed of twenty-four frames per second. The plac~ment of tbe

camer8 and th~ e.rrangement of the pool s.reH for r~cf)rding the s-!-:,udy

v-Jill be exp12ined lat~r in S~ssj()ns /17 and /18 on ,aee 2~ •

..'111 ccllect~d data Her.e an'?lyz~d 1JsinZ the Analysis of the

,It ff.'(!>re'1ces betw~en th~ means of the three ercups.

1::;. F .. Lindquist, stc:.tistical AnCllysis in Educational Hese2rch
(Bcnd-,on: Houghton Mif'flin Company, 19ho)" p. 100.

?-Jehn I. Griffin, St2.tist.ics, Hethods 2Ild Applications (Ne1-v York:
HoIt, Rineh2rt ,md Hinston, 1962), p. 206.
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SESSlorl If 1

At t,he first session the plan for the rese3rch project, \iaS

int~oduced to each of th~ three groulJs. '['he three ty?es of st~,rtine

p0f)jt.ions Ferta. demonstr3.ted by th~ r~searcher. Aft.er the dem0nstration

th~ subj~c+,s -vTere told Hhat sta.rting posit5.0n they 1-Jould be perform.ing.

"Reaction ti1Tle," ntim~ to the 'lrT?ter,," z.nd "time to th~ r1istance" (the

thr~~ component factors) 'Here eJqJJ_2.ined to give th~ subjects c. better

understnnd7.-ng of the res~3rch study. They w~re told t.h2t t.he purpose

of the study w~_s to d~t~:rmine th~ effectiveness of each cf the three

st2rt:!.ne positions. Further explm2tion to the suhj ects inr1 j 0t:teti

the importc:-pce cf b~ing on time to each session, stc.yine heol thy',

?nd b~ing re:ld.y to \i{ork hcr'd during each session. They were also told

that thej.r Grades tn the course HouId d~pend primarily on their work

for thp. first f011r 'lrJeeks" 1)1.,t that 2.bsences" attitucle, z.nd co-operation

Hould affect th~ir fin[J.. grade. These directions to the subj ects 1..Jere

given from tyPed cards to j.n8ur~ uni..formit,y of rJir~ctions.

'The explan3.t.iol'J. cf the starting position to be used by the

subjects Vl(;'.S 3lso read from a tyned ce.rd. JJ::i.rections vJere short., concise,

~d to t.he point. No el~bor~tion of th~ starting position was given

at this t.ime. A 0eP10nst.r2 t.ioD 1>T-? s~j.Yen hy the reSp.2Tcher of th~ start­

ing ~Josi-f:,~ on. This 1rT~.sfC'llmved by '18tn~ on'" suhj~ct frnJl1 each 1"'1 aSf:

t.o de~on~tr ...,t~ th,.. ~t~rting position. The resear~hl""!' ~';llided t.h __ subject,

into t.h~ correct starti~e ~ositicn.
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A se-ries of six Harm-up exerClses were done b:y- each group.

Each exer~isc 1'!2S ~elect.ed to prepare the subj ~cts for th~ d::W" t S 1·rork.

Th~ exer~~se's ,.,r~re rlcne ir. the s?me order in ~v~ry s~ssion TlI,rith t~n

re~etition~ of ecch of the following exercises: (1) v~rtical jump;

(2) trunk rotation; (3) trunk tHisters; (1+) neck rotation; (S) toe

touches; .snd (6) curls. The researcher leel the exercis~:s, except for

th~ -,;rertic2l jumps, ,.·Jhich "T~re supervised only. Following the" Harm-up,

0. short rest periori ~-w_s taken and th~ st.artinG position to be perform~d

The subjects worked on mastering the stnrting :;,osjtion and the

"st/art." The subjects were spread out clong the raised edfre of the

pool deck. Fac:Lne th"" pool deck, ~ach suh2ect assumed the starting

position tv~nty times. Correct hody position was checked by the

researcher. The subj ects worked indiviriuaJ.ljr on t3king the starting

position 2.~.d jwnping forvJard cnto the deck •

.llfter the subj ects han campl eted rracticing their starting

posi+,iol1 J the re~eC:·.rch~r demonstra.ted the start.ine posit.ion, flieht

throneh the'lir, t.he entry into the 'h"at.e~, pnel the gJ.ide. Th~ f1st,!"1.rt"

T,TeB demonstrated tvn.ce 1'r.ith th~ ~'lbject.s Fat-ching Dlen!? the side of

the =-,001.. En.ch subject v,T2S given an oppo"t'tunity to cpHlOstion thl!}

res~archer e.h011t. the ttst.?rt" f'~llm~~...nE eQch d~mcnstr?tion.

All t.he snbj ects were giv~n the starting com.ma.nds c;nd told to

taken ten "strxts" going across the pool working individually. They

were +'0 1-!Or'k on bod;/" feeling (knov'ing t.hat their arms 2nd leg~ ['re in



19

the correct position for the "start"), on driving hard from the side

of the pool, on keeping the body st.r~igh+J, 3J"l.d on gliding for ;ii stanc~.

'Ihe starting commands "t2k~ :)Tour mark--two see-ann wait--go fI

were to be. thought ~bout by ~ach subj~ct wh~n starting himself. 3

The researche!' ch~cked each person I ~ "start" dnring thi'3 time :;nd made

~ny necessa~T corrections.

Before dismissal, the s11bjects dried th~mselves cff and sat

in the bleachers. At this time the researcher asked hOF the~T f~lt,

ansVTered D~r questions, encour?ged them, QPd csked them to refr~:in

f~c~ rr3cticing nut side of cl~ss.

SESSION # ?

Session nl1mbl'llr tv-TO beg2.n "fAD.th the S,"Jr1e W2rm-up exercises <9 s

listed in the pre,rious session, led by th~ researcher. Care was taken

to do the exercises sloHly cmd correctly so as to get the most beneficia.l

r~sults from the eyercises without straining sore muscles.

Following the v-rarIn-up, the starting ,osit.ion w:e.8 reviev-red. The

subjects sto~d ct the edge of the pool facing the water and assumed the

start,ing position t.en times, v-rorking individna..l1y. They were told to

look C?~t, the start5_ng pcsitions of others in the class aId to ask questi0Ds

:i_f they HeY'~ not, sure the.. t they were getting into the correct starting

~..,.. l:. 'I\lttle, L. E. Mor~hous~, aYld Dr.vid P.rmbrllster, "'I'FO
S+'l.r1i~s in gr·ri.mming Starts, II ;;'''sen.r~h Quart~rly, 10:89-518, M~rch, l?.3G•
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position.. The T'~s~arch~= checked the sta.!'ti!l[ positions e'nd ma.de

co:'r~ct~_on~ r11.1.rjng this t.irn.e.

Poo~. Fork- invc1veri takin!! fifteen "st8rts It 3.cro~s the peol.

Th.i~ 3.c+,:L~rity irT.?S d0n~ \rT0rkin~ iniividu~lly.. Thinkine f!l'out th~

stcxting ~cmrn"ntis the sl1bj ect.s rii.v~d into the i",at~r, Glj.d~d ,?cross

the pocl, climbed 01.lt cf the water, and then repeated the so.rne pro­

cedure ste.rting from t.he opposite side of the pool. They worked. on

perfecting the starting position during l1"hich time the researcher

evaluated each person t s "start" and l1lc1.de corrections.

After a brief rest, five "starts" 1.,Tere taken b~r th~ eroup on

commancs r,i"'T~n by the 1.:"esearch~r. They were told to rel.~..x, tc loosen

th~ir a:~s end legs by sh2king them, and to concentrate on getting a

geod rtstD-rt." A 1vmstle was used as the st2.I'ting signal. The researcher

started the subj ect~ frc:m many d5_.ffer~nt p08itions so they 1".fculd con­

c~ntrate on th~ir "start, n 2nd not look to see ~There the stcxter was

positioned.

The subjects dried off wd rested in the bleachers before bt"i.ng

disrri.s~eri. Th.e~T "fNer~ asked ho-.:'1 they felt C'nrJ if they had any questions

pert'3jnin~ tc the ttf)t,1rt." It WD,S C'nnounced the.t the next m~eting 1-JOuld

he held in the ::udiO-'risu~J. room of the physic31 ~rluc£tion bu:tlr1ing.

SSSSIeN -jf 3

To start th~ third session a fi~m p~rtaining to the "st.art" vrhich

each group 'Has performing l-.Tas shown. The film ShO'tilll ~Tas of the pilot
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~tU,4:" (Jnn~; b~ th·'-' ::."~s~arch~r earlier in the year on racing "starts. II

A step acticn Bell 2_nd H01·rel1 motion picture projector 'HtS used to

iJJ ustrat.e the follovnng points: (1) body [los5.tion on the "f:tnrt;"

(2) :.rn movements; (3) leg drive; (L) flig~t throngh the ?5r; ~nd

(5) entTJr int'J th~ v~ter.. This nn~lY8is 1"135 dcne for each persol1.

.filmect in th~ pilot stud~1".. A qu~stion-ans1;-ver sessirrn fol1ev.red. Sub-

jects v.T....re then dismissed to dr~ss fe ..:- ~w:b1lJning class.

~"l.:lrm-llp ~x~rcises en the pool deck u~r~ done D.S U811cJ..

Th~ ',!ool work consisted of ten "St3J:'tS" across the pooJ.

Subjects vtorked indivici'lall:r und~r the~uidance of t.h~ 1.:'esearch~2:'.

Th~y \i-latched th~ startine; positions of members of their group while

the rf.'se:.rch~r pointed out hoth good ['nd bad points of the performing

spbjects l "starts." Objectives for this session wer.e to perfect t.he

st,9rting posi.tion, t.o drive hard from the edge of the Dool.> end to

st:r3.iehten the bcr1:r duri.ng the flight throufh the?ir.

Fiv~ "st,"l.rt.s" Here t.ake-n ~n comm['nd, practicing th~ above

obj ~cti"IT'" s. This endec1 the thi.rd session ..

SESSICH i¥ 1.:.

Harm-up exercises \i-Jer~ done cs usual. A (try a.rer of the pool

deck 1~as used dur5.YlE ~2.ch stl"ssion t.o mc-;<:e condition~ more })leas2.nt for

the subjects .~d to provide for thei~ safety.

For this session the starting blocks were introduced for the

first time. Instruction~ were given on the placement of the starting
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blocks. Six starting blocks 'Here placed on the far side of the pool.

How to place th~ hlocks and how to hold them flush with th~ cleck while

a ]erson is taking his Ifsta!'t" 'Here demonstr[\ted ..

Tep. '!starts" from th~ startinE: blocks began the pool \'TOrk for

this sf'tssion. &.ch subject wc.s to work individually in getting adjusted

to the height of the starting blocks 2.1'11 becoming used to starting from

them. After starting from the block the subject swam across the pool

anet climbed 01It on the far side. Dun ng this time the re~earch~r corrected

starting positions, and encouraged subjects to keep their bodies straight

during the flight through the air nnd :m the entry into the water.

F:i ve Hbi stle "starts" on command finished the pool work. Points

stre ssed. were: (1) coming down i.nto +Jhe starting position tcgetho!l!';

(~) holdine the sta:r-ting position steady; (3) driving; hD.rd with the

legs; and (4) holdi.ng the glide.

The subj ects w~re asked how they felt and i,meth~r or not they

had al'lJT Ciuestions. The majority of questions asked pertc:5,ned to the

proper :mgle of ~ntry into th~ water.

SESSION j~ S

The sta:rt,ing blocks ioTerc s~t '10 on the n~r:r-Ovr sid~ of the nool

before the: beginn:Lng of tbe session. 81 x blocks were tlsed--~ach one

spa.ced about five feet apart.

:i2.rm-1.1.p exercises were done on t.he deck at the deep end of the

peol. The exercises were done as listed in SESSION l~ 1 and were led by

the rec~3..!'cher.
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To begin the pool Hark each man tock on~ "start" Fhile b~:i.ne

observed by the other members of his group. The starting order T.v2,S

from the class roll call list. All subjects were to observe '3nd to

evaluate the subject's "start." The "start" WC'.S on commancl. A..n

~v81uation by th~ grou:.-' and researcher vTas given each suhject following

comDl~tion of his "start. tI Four 'IIstarts " were then taken individuaJ_ly

hy 211 subjects. Errors were corrected.. stress was placed on the

entry into the water and holding the glide.

Upon completion of a short rest period, five gun "starts If 't-rere

taken by each subject. The "starts" were done on cormn2nd by the

rese::lrcher. This procedure closely simulated the actual testing pro­

cemlre which would be used during the recording session.

Before being dismissed, the subj~cts were ask~d how they felt

and whether or not they had cny questions ..

SESSION /I 6

The st~rting blocks were put in thei~ proper pl~ces before th~

class begzn.

Warm-up exercises were executed as usu~l.

Pool lmrk consisted of ten "ste1"ts" on command by the researcher.

Since a fevrer t.ct,~l number of "starts II 'Here being teken in this session,

auality in the "start" was stressed as being very important. The first

four "start~ff w~re done on commgnd and stCl.rted by the resea,rcher' s
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whistle. The remaining six "starts" w~re gun "starts. If Subj ects were

told to c'.ct and think as experts on racing !lstart~." They should 1 oosen

the arms and legs, hyperventilRte slizhtl~r, and concentrate on getting

a good "start."

wbile the subjects relaxed in the bleachers, the researcher

asked how they felt ?Jld "V>rhether or not they had roJy ~uestions about the

"st.e.rt." A brief explanat.ion of next week f s recording session wc?s intro­

duced at this time. All subjects were to do the follo't,ring: (1) bring

a sweatshirt, towel and/or sweat pants tc the session; rnd (2) get a

tie;ht fitting swirraning suit from the e'lu.ipment issue room. Ectation

of the subjects would be acccrdinfS to raJJ. c?~1 list, 1/Irhich was to b~

posted fer quick refer~ncc next to th~ ble?ch~rs. ~fore starting th~

r,..c0rrling sessi nn one pr2ctice "st8Xt" pO'll d be t2kt!l'n, simulatin,? the

actu?1 rec0rding ::rccedur~.

SESSIONS /1 7 A~ID # 8

The fin?l two sessions were used to reccrd th~ stud~r. Both

se-ssions involved the same ,relimi.na1jT instructjf)ns, warm-up, and pool

work. The time schedule was also the same for eacp session.

Pr~limin~ instructions were for all subjects to bring a

sw~atshirt and wear it while on the pool deck, to we8X a tight fitting

s1,rimming suit, and to place th~ six starting blocks i.11 place befor~ the

warm-up exercises.



Duri!1g' the tiJne before the "{AJa...~-up, the pool wa.s set up for

filmi..l1g t.he sub,j ects. A 1 3/8" ~ed rihbon was stretched across the

pool cmd tape.d to ;~he deck t'rArenty feet from the startine block. The

t'Fent.y foot merk lvas placed in a vertical pasi tion Going u::;:: the 'I/:8J_1.

This C'.ided the 1 ining of t.he camera on the focpl point of the t;hT~n~"

foot ma~k. The sixteen millimeter Bell and ~owell mo\~e camera u~~d

to record the stlld~r was electrically driven a.t t-vrenty-four fr2mes

per second ani! set en c. tripod for film;_ne the sturJy.. The C2mera,

w.as S?t up et the de"!}: el10 of the pool. The f't2rting block to be 'lsed

b:r the subj ects 'HPS placed fo:r-tJr feet. frcm the dee-p end of t.he pool.

A mu~i~ st?nd ana b13ck met31 sh~~t 1-T,?S 11C"'!":'d p S n b<?ckeronnd for

seeing t.he smok,::, .?ft""r th"" TLl1 'T-T,C:.S fi:....eri.. :t ,':11so shi'!:lded the gun

from t.hl"" s1J.bject on the st2.rtine block. The iJh0tographAr 'Has th~

sa,me person '·rho filln.e-d the pilot study. The nbove :?roc~dures ere

shovnl in figures ten, elev~n, twelve, and thirteen.

U?..Tm-U) exercises fol10'Vred the set.tine up of th~ poel.

An eJQlanation of the recording sl"'ssion vTaf~ re?.d to the subject;.:.

A totC'l of six "st[l_~ts" vTere recorded. Thr~~ Ilstarts II I,\Tere taken at

each of the tv~ ses'350ns. Each :?erscD.jerformed his "start" in the

orrler list~d :)n the clas8 roll call she~t. All subjects 1,.,rere started

indiYidually. To keep the recording session mmring the folIcT,ring

procedure 1'Tas used: (1) one subject was to be on the starting block

ready to be started; (2) t;T:IO subjects w~re to be ",,"p.i ting their tum;

(3) the edge of the sta~ting block vms to b~ ~dped off; (4) the elide

was to be held; (5) the subjects we~e to sv~m over to the ladder on the
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hleachfO::' sid(ll of th~ dCP}J e>nd; (6 ) th~ subjects ~verr' to climb out of

the p001 using th~ lad1er; 2nd (7 ) the snb.~~ct~ Irrf"r~ to d~r off, sit

in the b}cr:.c1'-',ers f'nn relax. The suhjects w~r~ alsc told t.c be 2Je-rt

to help ~,'lch otheY' and tc k"P(;:;J the r""corn-i.ne s~ssion rllnninr.: smc10thly.

On0 r:rRctice "st.'lI't" f')r each subject up,s tokF'n usins tJ](' tf.!stine

p"ocedvre.

Duri.np: the recordin~ of the t,hree "st1rts" fc':" o~ch .sessi ':)n, the

sub,j~cts ;~Terc f}.;Ten +,ime f'J rel:?x, l00sr:n 1l'J +hAir ?rP1S ~nd }r;gs, ~nd

~:r::-)e~:,vpnt~J.2.t(; hpfcre toJ<"inC th8;_r I'sta:-ts." Corr~ct~_:ms on the "starts"

of P'1Ch. puhject Has mode hy the r8see.r~h~Y' (luring the reco!'dine s~ssion..

tv'::ry 1,tt,fTr1pt 1-:3 S pl2ne to kAep tb~ re~crd:inr: session similcr to 2J.1

shot vc..ried to keep th~ subjects from ti.l1i:l;; the ·Ist[rt. ~l 12.J. f"ubj ects

v'Tere instructed to be i"1 b21&nc~ in their start7.-nc I:cs:"ti::>)1 .:'.nd to

conCC!1tr2tc on gett:'n~ 2. good I'st?rt. If

':1}-~e r':;cording session 't-mnt VeTj'" ~mcot'hl~r 1:7ith nc problem~..



A~:ALYSIS AND INTK~PRETATION OF DATA

This chapter containsm analysis ').f thp findinr;s of this stucly.

'r11P sto.tistic'll trectment of t.hese collected d2,ta HqS inter;r·!>ted by

indicates th~ f;ignifi~enc~ of th~ diffp>.rence b~t~T~en twC' mertns. The

one p~r c~nt end. five ~er c~nt levels of conf:Ldence w~re used in

R.t"'.ce-pting cor reject5ne the null hypothes~~..

I • FIIl'Y A~ALYSIS

Th~ fj 1m of t,h~ thY'~e "St8Xts" v-T:'3.S Rnal~rz~d cn A. st.op-action

i3e-11 PDd RCv-Tell projecto!.'. Three mef'sur~m~nts were t2ken for eClC'h

lister-til: (1) :r~:lction time.~ (2) t7Jlle to the Ha.ter; ~nd (3) tim~ to

th~ distance of t"Tenty fe~t.. 1']hen th~ f~_""st fr")rn~ Sho1\1.ng the smoke

st-:.rt.:1.ng block. T};'~ YJ.nmber I")f fr2mes shaJinrr on +.[11" fr:rne counter

1
s. F. Lindqllj..st, St·2tiRtli_~C']_ An3-1iTsis in Edl1cAtJionel R,esea~ch

(30stcr_: :~cuzht:;Y] 1'/r~Lfflin Comp::.ny, 19L,O), p. 100.

2l..Tohn I. Cri.+..':':'n" .sta:':"stic.2. He;tho0s and ~plicc.t::'~:ms (N~T; :~ork:
uclt) Rinehart ~~d Winpt0n, 1?62)~ ~. 206.
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advancement of the film revealed the frame showing the entry of the

body intc the 't,rater. The fr3me COlmter reeding 'Hc.f: t,2ken and the time

to the Hater 'Has recorded on the master sheet. Continl1.i.ne Hith the hnnd

cr3nkine, the filM was advanced to the frcune where the subj ect t s fingers

touc hed the tVJ"ent~r foot mark. The reading i-laS taken from t.he film

counter and recorded on the mBster sheet for the tL~e to the distance.

The numb~r of frames 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 l/lOOth

of a second. This is ShOl~ in Table II.

All collected data were processed by the Computer Center of the

Wisconsin state University-La Crosse. p~ Intern~tioncl Business Machine

computer number 1130 was used. Ec.ch of the three component factors

were analyzed by use of the analysis of t.he variance between three

groups, and by use of the "t" test of the significance of the difference

between the means of the three groups.
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TABLE II

TIME CONVERSION TABLE FOR A FILM SPEED
OF TV~'ENTY - FOun FRAMES PER SECOND

FRAMES Tll'T.E
1724 ·................. .04
2/24 • ••••• 4' ............ .08
3/24 ...... *' .......... II' ••• .13
4/24 ·................. .17
5/24 .................... .21
6/24 ·................... .25
7/24 ·................... .29
8/24 ·.................. .33
9/24 ·..... " ............ .38

10/24 ·................. .42
11/24 ·.................. .h6
12/24 • 111 ••••••••••••• " •• .50
13/24 .................... .54
14/24 ·.. " .............. .58
15/24 ·....... .......... .63
16/2h • *' • lit' •••• ........... .67
17/24 ............ If •••••• .71
18/24 ·..................... .75
19/24 • ...... lit ............ .79
20/24 ·..................... .83
21/24 • •••• *' ............... .88
22/24 ·.................. .92
23/24 ·... ., .............. .96
24/24 • 4; ...... ,. ............ 1.00

31
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II. REACTION TIME

Table ill shows the meCL"1 reaction t.imes for the three "starts"

were: (1) arms-front .99; (2) 2rms-b::.ck 1.15; end (3) anns-down 1.00.

The total mean reaction tj..me for all three ustarts" was 1.05.

TABLE III

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

.A.I-Ins back .
i\r'rns down ••• ., •••••••••••••••••••••••••••
Total mean time ..

START
Arms front ••••••••••••• til ••••••••••••••••

TIME
.99

1.15
1.00
1.05

The F score was 21.58 for the analysis of the varirnce for reaction

time as shown in Table IV. This lias significant at the one per ,~ent

level of confidence 't\rith degrees of freedom of two bet'tJeen groups and

thirty-six within groups.

TABLE IV

ANALYSIS OF VARIA.l\JCE FOR REACTION TIME

F

21.58 a

MS
.1047
.0049

Total 38

SOURCE OF VARUTION df
Between group 2
Within group 36

a significant c:.t the 1 per cent level
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The mea", of the total scores for the subj ects I five "starts"

ttken for r~action time was h.91 for th~ arms-front "start," S.18 for

the arms-back "start," and L.98 for t.he p.rms-down "start. II

Th~ standard deviation for the B...Y'Irls-front "start" was .41, for

the arms-b.:tck "start" .26, and for the erms-dorm "~tart" .31.

Th~ ~tandard error of the me:L'l 'H1.S .12 for th~ arms-fr0nt. "start,"

.07 fer the '1..-l'"Jrls-back "start," R'ld .09 for t~e ro:"!ns-nown "st.art. II

The "ttl test of the sirnifir-cncjIIl of the difference between the

means were as follo~.rs: (1) the arms-front "startn Dnd the arms-back

"start" had a tit" score of 5.75 mich is significf1nt at the on~ per

cent level of confidence; (2) the arms-back "start" and th~ arms-dolm

ttste~tn had a "t" scc:"'e of f).59 Fhich is sisnific:mt at the on~ :)er

cent level of confider..c~; end (3) thfl! arms-front n~tart" 31ld the arms-

down "start" had a "t" score of .07 ~Thich is not significant at the

one per cent or five per c~nt levels of confidence. The above

statistical data are Sh01ID in Table V.

T.\BLE V

:JUMBER, MEL'lS, STAND~l{!) D1VLltTIONS, STANDARD E.!.1ROR
OF THE J1EAN~ AND t RATIOS FOR THE THREE STJi..RTING

POSITIONS FO:l REAGTIC~r TJNE

START N MEAN S.D. S.E.M. t
Arms front 13 4.97 .41 .12 AF-AB: 5.75- a
Arms back 13 5.78 .26 .07 AB-AD: 6.59 a.
Arms down 13 4.98 .31 .09 AF-AD: .07

a signific~~t at the 1 per cent level
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III. TIME TO THE WATER

Table VI shows the mean tmes to the water for the three "starts"

were: (1) arms-front 1.32; (2) arms-back 1.51; end (3) arms-do~m 1.25.

The totC?l meen time to the water for e,ll three "starts n was 1.36.

TABLE VI

11EAN TIMES AND TOTAL MEAN TIME TO THE \-IATER
FOR THE THREE STARTS

Total me,m time .

.A!'Inn back .

.Ar1nD dmvn ••••••••••••••••••••••••••••••••

START
Arms front ............................... Tll1E

1.32
1.51
1.25
1.36

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 OF VARIANCE FOR THE TIME TO THE TtlATER

SOURCE OF VARIATION
Between group
~lithin group
Total

df
2

38

MS
.2353
.0066

F

35.65 a

'''-''

a significant at the 1 per cent level
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The mean of the total scores for the subjects' five "starts"

taken for reaction time was 6.62 for the arms-front "start," 7.53 for

the arms-back fist art, " and 6.23 for the arms-down "start."

The standard deviations for t.he arms-front "start II "[oTas .Lh,

for the arms-back "start" .32 and for the arms-down flstart" .40.

The standard error of the mean was .13 for the arms-front "start, II

.09 for the anns-back "start" and .11 for the arrns-do'tm "start. II

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

means were as follows: (1) the arms-front "stext" and the arms-back

"start" had a fIt fI score of 5.76; which is significant at the one per

cent lev~l of confidence; (2) the arms-back "start" and the arms-down

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

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

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

cent level of confidence. The above statistical data are shown in

Table VIII.

TABLE VIII

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

POSITIONS FOR THE TIME TO THE ~~ATER

START
Arms front
Arms hack
Anns down

N
13
13
13

MEAN
6.62
7.53
6.23

S.D.
.fh
.32
.40

S.E.M.
.13

.11

t
AF-AB: $.76 a
AB-AD: 8.80 a
AF-AD: 2.29 b

a significant at the 1 per cent lev~l

b significant at the 5 per cent level
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IV• TlME TO THE DISTANCE

Table IX sho1is the mean times to the dist.ance for the three

"starts" were: (1) arms-front 2.29; (2) arms-back 2.35; and (3) arms-

down 2.27. The total. mean time to the distance for all thre~ "starte"

was 2.30.

TABLE IX

MEAN T:rnES AND TarAL MEAN TIME TO THE DISTANCE
FOR THE TIffi.EE STARTS

Arms back ••••••••••••••••••••••••••••••••••
Anns down ..
TotaJ. mean time ••••••••••••••••••••••••••••

Arms front •••••• tii ••••••••••••••••••••••••••

TIME
2.29
2.35
2.27
2.30

The F score was .01 for the analysis of the variance for the

time to the distance as shol'm in Table X. This was not significant

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

TABLE X

ANALYSIS OF VA.."'tIANCE FOR THE TIME TO THE DISTANCE

F

.01
MS

.0540

.02282

38

df
Between group
SOURCE OF VARIATION

Total
~Vithin group

'---.
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The mean of the total scores for the subjects' five f1startsu taken

for time to the distance was ll.h4 for the arms-front "start," 11.75 for

the arms-back "start," and 11.33 for the arms-down tfstart. tI

The standard deviation for the arms-front "start" was 1 .. ,S6, for

the anns-back "start" .82, and for the arms-do1-m "start" .79.

The standard error of the mean H~lS .45 for the arms-front "start,"

• 24 for the arms-back "start," and .23 for the arms-dorm "start."

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

means were as follol-Ts: (1) the arms-front "start" and the arms-back

"start" had a "t" 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-do\-m "start" had a "t" score of 1.28 which is not

significa.-".t at the one per cent or five per cent levels of confidence;

and (3) the arms-front "sta~rt" and the arms...dovm "start" had a nt" score

of .22 which is not significant at the one per cent or five per cent

levels of confidence. The above statistical data are shovffi in Table n.

TABLE n

NUMBER, MEANS, STANDARD DEVIATIONS, STANDARD ERROR
OF THE MEAN, AND t RATIOS FOR THE ~1P..EE ST.P.RTING

POSITIONS FOR THE TDm TO THE DISTANCE

START
Arms front
Arms back
Arms down

N
13
13
13

MEAN
11.44
11.75
11.33

S.D.
1.56

.82

.79

S.E.M.

.23

t
AF-AB: .61 a
AB-AD: 1.28 b
AF-AD: .22 c

a significant at the 60 per cent level
b significant at the 30 per cent level
c significant at the 90 per cent level
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CHAPTER V

SUM11AI?Y

This research was designed to compare the effectiveness of three

starting methods of performing the racing "start rt in competitive swimming.

An attempt was made to determine 'tmether or not one starting method was

better th2n 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 ~dmming classes at \fLsconsin state University-La Crosse were

used as subjects. Each group vms randomly assigned to one of the

three st.arting positions. The starting positions were the arms-back,

the arms-down and the arms-front.

IIThe researcher attempted to tea.ch a selected "start to each

group in a four week period consisting of eight fifty-minute sessions.

Each session was organized and planned to accomplish the desired end

results for each subject, that of mastery of his "start."

At present a variety of starting positions are being used by

competitiYe swi..JnITlers. Some axe varient forms of the three starting

positions tested in this stu~r.

CONCLUSIONS

Results show the arm.s-front "start tf 3lld the arms-down "start rt
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to be superior to the arms-back "start tl in (1) reaction time, and

(2) time to the water at the one per cent l~vel of confidence. In

time to the distance, h01"1ever, no significant difference f.lmong the

three "starts tt was found. A review of the research study films shov-rs

that differences in nngle of entry into the water end the position on

entry :?rob~bly account for no significant difference among the three

"starts" in time to the distance.

Those subjects performing the arms-back "start" appee.r in general

to have (1) a straighter body position during the flight in the air,

(2) a better angle of ent~ into the water, and (3) greater force in

driving upward and outward from the startine block.

It is possible to assume from careful analysis of the research

study films that not 8~1 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 back on the entry into the water all sl0101 the

fonrard momentum of the subj ect.

Further studies should be conducted using the three starting

positions with ex.?erienced competitive swi.Jnmers, and grouping the

thre~ body t~rpes an<;i teaching each group a diffe'rent one of the three

"starts." The use of experienced competitive s~Jimmers should minimize

the problems of differences in the angle of entry into the ~T8.ter and

body !1ositions on the entry into the water. Grou!,ing the body t~rpes

and teaching each group a different one of the three "starts" might

possibly show one starting position to be more effective for a

particular body type th~tn the other starting positions.
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INTRODUCTION OF THE RESEARCH STUDY
TO THE SUBJECTS AT

THE FIRST SESSION

A. EXPLANATION
This research project is b~ing done tC' try and determine the
efficien~ and eff~ctiveness of three types of competitive
starting positiona. The starting positions are: the Arms
Back CAB); 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 pos:tti on.

B. DECK WORK
The warm-up exercises will be done together as a group, led by
one of the group. The exercises to be done in order are:
vertical jumps, trunk rotation, trunk twisters, neck rotation,
toe touches, and curls. Ten (10) repetitions of each.

C. The time schedule for our sessions will be strictly adhered to.
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INSTRUCTIONS FOR THE A.'1MS-FRONT "START"

The starting position we will b~ using is the arms front.

FEET: Toes are cu::,l~d around the edge of the pool with a firm grip.
The feet are in line 'With the hips.

LEGS: '!he legs are straight with no bend a.t the knees.

BODY: The body is bent at the waist. The trunk is angled forward to
a point above the horizontaJ..

HEAD: The head is up with the eyes looking do'Wn the pool, focusing on
the opposite end just above the water line.

ARMS: The anns are held outward in front of the body in a horizontal
plane. The elbows are slightly fiexed.

EXECUTION OF: The body is placed into position with the legs and feet
in line with the hips. On the command "take your marks, n
the anns reach forward into the horizontaJ. position as
the trunk bends at the waist, with the eyes looking
do'Wn the pool.

On the command "Go It or the starting signal, the arms
circle outward, the legs flex, and the body leans forward.
The legs and 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. '!he arms are
extended and reaching fOr":..J"ard 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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INSTRUCTIONS FOR THE .A..t:tMS-BACK "START"

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

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

LEGS: The legs are in line with the hips and are flexed in 9. comfortable
position.

BODY: '!he body is bent at the waist and held just above a horizontal
position.

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

~-qMS: The arms are held in back of the body in a horizontaJ. position with
the elbo't'iS slightly fiexed 8nd the palms facing up.

EXECUTION OF: On the cormnand "take your mark" the legs flex into a com­
fortable position, the boqy bends forward at the waist,
the arms move ba.ckward and the head is up wit.h the eyes
focusing on a spot above water level across the pool.
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
forvlard 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 targ~t 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 fOrT-lard and the:' legs are straight
"~t.h the toes pointed.

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

The body enters the water at a slight pngle, just below
the surface of the water, end ~~th the bo~ stretched
the glide is held.
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nISTRUCTIO~lS FOR THE ARMS-DOWN "START"

The stC'~ting position we 'Hill be using is the arms dmm.

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 ~dth the
hips, about 6 to 8 inches apart.

LEGS: Knees are flexed in a comfortable position.

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

P...EAD: The head is up~ looking down the pool, with the eyes focusing on
the opposite end just above the water line.

ARMS: The arms ~e hung relaxed in front of the boqy pointing at the
w·ater. The elbolis are slightly flexed.

EXECUTION OF: On the command "take ~rour marks" the stC'.rting position
is assumed.

On the command "Oc" (or whatever the starting signal may
be) the arms make a small circle going outward in front
of the body. viith the arms driving, the legs extend..
As the arms reach forward for the far side of the pool,
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 horizontc~ plane from
the starting point. The head is up 'ttJith the eyes looking
for the far side. The body is stretched and straight.
The ~s are extended and reaching forward and the legs
are straight '~.ri,th the toes pointed.

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

The boqy enters the water at a slight angle, just below
the surface of the water, and vnth the boqy stretched
the glide is held.
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ORGANIZATIONAL PROCEDURE AND TIME SCHEDULE
FOR SWD1MING STARTS RESEARCH PROJECT

FIRST SESSION

I. INTRODUCTION (in the bleachers'
A. Explanation of the re~earch proj~ct.

1. TYPes of starting positions.
2. The starting position the class idll be lccrntne.
3. Th~ three components involved in ea.ch start: recct.i'Jn

time, time to hitting the 1iater, and time to a 20 foot
distc_nce.

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

B. Importance of being on time, staJring healthy, and working hard.
G. Grading vrlll continue. Absences, attitude, and cooperation.

II. STliliTIUG POSITION
A. Explanation.

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. Warm-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 position.
3. lJork 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. MOl,e the arms through
the correct s1~_nging movement as expl-!lLl'l.ed.

C. The instructor to check each man's position.
C. PO;Jl 'Vlork.

1. From edge going ncrossthe pool, demonstrfl_te the ~tar't,

flight and ent~J into the v.T2.t~r.

2. Give group the starting commands and have them think them
before tcking their start (t~ke your mark--l! sec.--go).

3. Take 10 starts on your own.
4. ~vork on the body feel.



FIRST SESSION (continued)

5. Work on clean body entr..~nce and drj_ve and glide .for
distance.

III. DISHISSAL
A. Ask ho'f.,! they feel.
B. Q.1estions.
C. No practice outside of our sessi.ons.

TIME SCP~IXJLE

Its

INTRODUCTION :05 - :10

STP~TING POSITION
A. E:x;planation :11 - :15
B. Deck Work :16 - :23
C. Rest and Review :24 - :25
D. Practice starting positions (20) :26 - :30

POOL 1'lORK ten starts (10)

DISMISSAL :46 - :47

:31 - :45



ORGANIZATIONAL PROCEDUHE AND TIME SCHEDULE
FOR SVIDIMING STARTS RESEARCH PRUJECT

SECOND SESSION

I. vlARM UP
A. Exercises as listed.
B. Led by the instructor it

II. DECK UORK
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 questions.
3. Take starting position ten (10) times. Instructor to

check each person1s position.

III. POOL WORK
A. Take (15) fifteen starts across the pool.

1. .Alternate starting from both sides.
2. On their own.
3. Correct boqy position.
4. The instructor 1-1il1 evaJ.uate each person r s start and

make necess~ corrections.
B. starts with commands and whistle. (5 )

1. Shake out the arms and legs.
2. Concentrate on your start.

IV. DISMISSAL
A. HOlT do they feel.
B. Questions???
G. Me~t in A.V. Room, Monday, March 6.

TIME SrnEDULE

I. ~iA..~ UP :05 - :10

II. DECK WORK :U - :15

III. POOL WORK :16 - :35 (fifteen starts)
B. Starts on command :,36 - :42 (Five starts)

IV. DISMISSAL :43 - :45

49
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ORGANIZATIONAL PROCEDURE AND TD1E SCHEIXJLE
FOR SWIMMING STARTS RESEARCH PROJSCT

THIRD SESSION

I. FIlM - A.V. room of the Physical FJ:iucation Building.
A. Room 120 NPE.
B. Film set and ready to go.
C. Students should sit near the front. of the room.
D. Roll call taken.

II. SHOWING OF THE FIlM
A. Pilot study film.
B. Pay close attention to:

1. Body position.
2. Arm movements.
3. Leg action.
4. Flight.
5. Entry.

C. Questions and answer session on starts in the film during the
showing of the film and art~r.

D. Dressing for class.

III. W'ARM UP
A. Exercises as listed.

rJ'• POOL HOl1.K
A. Take ten (10) starts on your 01f.n across the pool.

1. Look at ea.ch other to see the starting position a.s ethers
do it.

2. lJork on perfecting your form on the block and the flight
in the air.

B. Five (5) starts on command.

TIME SCHEDULE

I. FILM OF PILOT STUDY

II. ~i.ARM UP EXERCISES

:05 - :15

:21 - :25

III. POOL 'VIOP..K
A. Ten (10) starts on their o}m
B. Five (5) starts on command

:26
:40 -

:39
:45
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SWIMMING STARTS RESEARCH PROJECT

PILOT STUDY FILM

I. INTRODUCTION
A. On all starts check the positioning of the:

1. Head - up, eyes looking across the pool.
2. Body - slig..lJ.tly above the horizontal.
3. Arms - parallel to the deck.
4. Legs - slightly flexed in a comfortable position.
5. Feet - in line with the hips, toes gripping the edge of

the starting block.
B. Flight in the air.

1. Straight body - no piking or arching of the body.
?. Head up looking at the target.
3. Legs together, toes pointed, ?rms stretched fo~mrd reaching

for the far side.
C. Entry.

1. Head dropped bet'~'Teen the arms.
2. Arms closed together.
3. Slicing into the water.
4. Holding of the glide past the mark of 20 f~et.

II. SHaITNG OF THE PILOT STUDY FIlM
A. Starts that the group is performing.
B. stop and show for each person filmed, his:

1. Starting position.
2• Drive from the block.
3. FliGht in the air.
4. Entry into the water.
5. Glide to and through the 20 foot mark.

C. Answer all qu.estions during the showing of the film and after.
D. Give names of persons doing the starts in the pilot study.
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ORGANIZATIONAL PROCEDURE AND TIME SCHEIIJLE
FOR Slt1ll1MING STARTS RESEARCH PROJECT

FOURTH SESSION

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

II. POOL ~~OHK

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.
4.. Care in setting the blocks in place. Put the front end

in first. Take out by lifting the back end first.
5. Next person to go holds the block down for the person

ahead who is taking his start.

1. Ten (10) starts to be taken on their o~n.

2. Get used to the block and the height difference.
3. ~rlm out to the opposite side.

C. starts on Cormnand.
1. Five (5) starts to be taken on instructor's command.
2. Come down together.
3. Hold starts.
4. Drive hard with the legs.
5. Hold the glide.

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

TIME SCHEDULE

I. vJARM UP :05 '- :10

II. POOL UORK
A. Setting up the starting blocks.
B. Starts (10) :11 : 30
c. starts on Command (5) :31 - :40

',,--,,'

III. DISMISSAL :h1 - :43
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ORGANIZATIONAL PROCEDURE AND TlliE SCHEDULE
FOR SlJIlvIMING STARTS RESEARCH PROJECT

FIFr.H SESSION

I. SET UP THE POOL
A.. Starting blocks set in place on the f~'r side of the pool.
B. Blocks five feet apart.

II. \iA..TU-1. UP
A. At deep end of the pool.
B. Exercises done as listed.

III. POOL 1tlORK
A. O1e (1) start for each man.

1. Order of starting by class roll list.
2. One start performed by each m8.n.
3. other men to watch the stgrt and evaluate it.
4. Start to be on command.
5. Evaluation r;iven to the person fol1oHing his start by

m~mbers of th~ class with corrections and/or additions
by the inst.ructor.

B. Four (4) starts on their own.
1. ~vork on correcting errors in their starts.
2. Stress holding of the glide.

C. Five (5) Gun starts.

IV • DISNISSAL
A. HOloT do they fe el ?
B. QIestions?

TINE SCHEDULE

I. SET UP THE POOL(b~fore the session starts)
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II. ~vARM UP :05 ~ :10

III. POOL vlORK :11 - :45
A. One (1) start for each man :11 -
B. Four (4) starts on their own :26
c. Five (5) gun st?rt~ :35 - :45

:25
:31

IV • DISMISSAL :46 - :47
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ORGAl-.TIZATIONAL PROCEDURS AND TIME SCHEDULE
FOR SWIMMING STARTS RESEARCH PROJECT

SIXTH SESSION

I. SET UP STARTING BLOCXS
A. At far side of the pool.
B. Blocks set 5 feet ape~t.

C. This is done before the class U8.rIn up.

II. lll.ARM UP
A. Exercises done as listed.
B. At the deep end of the pool.

III. POOL WORK
A. Four (4) starts on command.

1. US~ ~f 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 w DISlaSSAL
A. How do they feel?
B. Q..l~stions?

C. Procedure for the next weeks recording session.
1. Bring a sweatshi.rt, towel, and/or sweat pants.
2. Get a good, tight fitting swimming suit from the cage.
3. 1r1e will go one at a time.
4. Rotation will be according to roll call Iist.
5. The list will be posted.
6. One (1) practice start before each recording session will

be taken by each man.

TIME SCHEDULE

I. SET UP THE BLOCKS (before class session starts)

II. WARM UP :05 - :10

III. POOL \'lORK
A. Four (4) starts on command
B. Six (6) gun starts : 20 -

:11 ­
:32

:19

IV • DISMISSAL :33 - :40
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ORGANIZATIONAL PROCEDURE AND TIME SCHEIULE
FOR SHIMMING STARTS RESEA.."r{CH PROJECT

SEVENTH AND EIGHTH SESSIONS

RECORDING SESSIONS --

I. PRELIMINARY INSTRUCTIONS
A. Bring a sw~atshirt and wear it y,rhile on the deck.
B. Have a tight fitting tank suit.
C. Place all six starting blocks in place.

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

III. POOL WORK
A. Exp18nation of the recording session. (see attached sheet)
B. Practice start.

1. One start for eclch man.
2. In groups.

C. Recording Session.
1. One at a time.
2. Rotation as listed on the posted roster sheet.
3. Six (6) gun starts for each man. (3 the first session,

3 the second)
4. 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 S(}lEDULE

I. PRELIMINARY INSTRUCTIONS

II. vlARM UP :05 ~ :10

(Before class starts)

III. POOL WORK :11 - :45
A. Explanation of the recording session :11 - :13
B. Practice Starts (1 ) :14 - :17
C. Recording Session :18 :45
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SWIMMING STARTS RESEARCH PROJECT
SEVENTH AND EIGHTH SESSIONS

EXPLANATIon OF THE RECORDING SESSION

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

2. Each person will perform his start in roll call order as listed.

3. One person will go at a time.

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

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

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

7. 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 reaqy to go.

8. 'We will move quickly.

9. Hold the glide.

10. Stdm out to the ladder on the bleacher side of the deep end and
climb out of the pool using the ladder.

11. Dry off ~tnd put on your sweatshirt. Keep warm and relaxed.

12. Be alert tc hel, ~ach other and keep things runni.ng smoothly.



WISCONSIN STATE UNIVERSITY
LA CROSSE, WISCONSIN 54601

April 5, 1967

Dr. John Hickman
Swimming Coach
University of Wisconsin
~~dison, 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 1st place.
The timers watches were the same, the ballot
system had tied the two men, and the times on the
electric timers to the l/lOOth of a second were
identical. Robie was declared the winner after
checking the electric clocks to 1/1,660 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???

Yours truly,

~~-'-::7
0# / CJt:tM'~.
Terry Warner
Faculty Assistant
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