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CHAPTER !
THE PROBLEM AND DEFINITIONS OF TERMS USED

The double play is one of the most important aspects of defensive
baseball, It is of such lmportance, that it determines the way the de-
fenslve team will be arrenged. Most double plays are initiated by the
shortstop, ! who 7ielde & datted ball and throws te the second basernan,
who steps on second base for the {irst out. The second baseman then
relays the ball to the first baseman who steps on {irst base for the secend
out. This completes the double play. ¥ or a tearm to consistently complete
double plays, the second baseinan must be able to pivet quickly.

Iz is very unusual for a baseball game to be played without the second
baseman deiag invelved in at least cne double play. It is of great import-
ance for the second baseman to know the proper and most efficient method
of pivoting. it is aleo important, aot only to the players involved, but to
the team and coach, for the second basernan to be able to cernplete the
double play without being injured by the runner. MNiuch has been written
conceraing the personal styles of pivoting of professional bassball players,
but little resexrch bas dbeen completed regarding the actual time involved

in executing the pivet.

'Herman Welskopf, "Outs aad Ins of the Deuble Play, " Sports



[ £
There were'many variadlies related to the study. A number of

variables have been elimimated, including the action of the battsr,
shertstop, and the time it would take the second baseman te reach second
dase. Because timiag and rhythm variss witk each (ndividual, the vari-
adles eliminated might have caused inaccuracy in timing. The writer
feels that an iavestigation of the time involved to perform the pivot would
be most beneficial to players, coaches, and managers in the game of

baseball.
THE PURPOSE OF THE STUDY

The purpose of the stady was to deterinine the fastest of three

alternste pivots a second baseman could use in completing a double play.
DEFINITION OF TERMS

The following is a list of terms which are applicable to the study
and are usique te the game of baseball,

Pivot "A'' refers to the approaching of second base in order to be
in position to receive the throw irom the shortstop on the back side of
the base. Vhea the second haseman catchse the ball, he steps directly
back toward left fleld with the right foct, and nakes a stroag therow to
first base.

Pivot "B" refers to the approaching of second base in order to be



in position to recelve the throw {rom the shortatop on the inside part of
the base with the right {oot on the bsse. When the dell is caught, the
movement forwsrd continues to the inside part of the infleld, by crow
hopping. The second baseman must then continue the meovement toward
first base and meke s atrong throw,

Plvot "C" refers to the approaching of second base in order to be
In position to receive the throw from the shortstop with the right foot cn
top of the base. When the ball is caught, the second basernran movees
directly into the lina of the runner, with his weight transferriag from
hie left foot, and he makes s quick throw to {irst hase. Interference by
the runser is avoided by riding bim out,

Riding Out refers to escaping the sliding runner by stepping over
bim and letting him slide under the second baseman without interfering
with the throw. This ls of great importance to the success of the play
and safety of the player,

Crow Hopping refers to a short fast ekip followed by a quick throw
while moving.

Dack Side of Base refers to tha left fleld side of socond base.

Inside of Base refers to the third base side of second base.

Inside Part of the Infield refers to the inside part of the basellne,

which is still part of the dirt infieid.

Pivot refers to the time it takes the second baseman to catch the

ball, step on second base, and throw tbe ball to first base,



Mechanics refers to the abilities which a second daseman has
acquired and muet utilise in executing the double play.

Rhythm refers to the second baseman's timing. It is the ability
to approach second base in order to have the body In position to make an
accurate throw as soon as the ball arrives.

Strong Throw refere to a powerful overhanded throw.

Baseball, like many other things, is uaique {n that it has a
language of its own. For the many peopls who are not sssoclated with
baseball terminology, the above terms have been listed to make the con-

tent of the study more mesaingful.

NEED ¥OR THE STUDY

There has been much controversy concerning the quickest method
of plvoting duriag a double play situation. Written material on the sub-
ject has been reviewed concerning the actual pivot time, but little
scientific evidence has been fouad.

There ls an Important psychological effect on the offensive toeam
when a double play s successf{ully completed. The double play i3 of
such great importance, that it determines the pitching tactics and de-
fensive arrangement of players. A pitcher's confidence is strengthened
when he knows that his teammates are capabdble of perfor:ning a double
play. As it is a tremendous psychological sdvantage to the offensive

tearm:, it invereely provides a great pasychological let down to the



opposiag tearn,

Daeeball hae becomne nore snecialised in recent years, axd the use
of the rmoet effective nechonlce s maadatory for more efficient {ielding
aad protection of playere involved. Alethods used by orofessional athietes
ave often consldered the best, but orofessicuals sare not average athlates,
a2e they nossess highly developed skills and sbilities.

Because of the lack of research and avallable data about the average
athlete, and the necessity for :nodern mechanics and safely devices, the

writer {eols there lo a need for such a study,

LIMITATIONS OF THE STUDY

The etudy was not conducted under actual gan:e conditions. The
absence of 2 rusner, and acconpanying game sltuation, might have
effected the second dasernan’s olvot and eccurxcy of bis throw., The
(ive subjectes used to conduct this experiment, practiced the three pivote,
but the amount of practice wae ingufficient for sach to becoma adeguate-
ly orlentated to the rnechanics of the pivots., Amnother limitation was that
the five subjects had already cestadlished thelr awn inethods of pivoting,

The smount of {atigue the subjecte experienced Hetween trials and
pivots, would be snother (actor to consider. Aes time was an important
factor ia the study, cach particlpant completed all triale aad plvote in

oRe session.



The actual hitting of the ball to the shortstop, the time it would
take to field the ball, and the sbortetop's throw to the second baseman
have beea elirninated. The writer also chose to have the second base-
man begin the experiment with the ball in his glove, in an attempt to
control unrelated variables. The experimenter used a procedure of
having the actual tirning begin when the second baseman touched second
base, and stop when the {irst baseman recelved the throw from the
second baseman. As timing and rhythm varied with each player, the
approach to secoad base and catching the ball from the shortstop bave
been labeled as variables which would cause lnaccuracy in timing.

Whea performing the actual experiment, the first baseman wae
responsible for stopping the Auvtomatic Performer Analyaer, which
was the timing device used in the study. The first baseman coordinated
the swisch with the arrival of the ball frem the second baseman, and
some varlation I8 timiag may have eatered. The same person operated
the device at all times, to guard against aay varience in timings.

The study was based on the hypothesis that the quickness of the

pivot was the deciding factor in the successful completion of the double

play.



CHAPTER Il

REVIEW OF RELATED LITERATURE

The investigation of | iterature on baseball produced very little
msterial on the actual amount of time [t takes the second baseman to
pivot. An abundance of inaterial was found on methods of sivoting and
on personal styles used by nrofesslional basedall players. (mnly one
study was found which had any relation nrior to thie study. It wase a
Master's thesis completed by K. M. Karrer of the University of
California and wse entitled, "'A Study to Determine the Time Required
by a Second Baseman to Complete a Double Play ising Alternate Llethods
of Plvoting"'. 1 The study smiploysd two niethads of pivoting, both of
which are used i{n this study. Karrer used a running acroes method, and
a step-back method, Two varsity second basesnen were used in conduct-
ing his thesis. The methodology consisted of completing two hundred
end fifteen throws for sach nivot. FKarrer concluded fron: his resulte

that stepping back off the base was significantly faster than ruaning

acrosse the base.

PK. M. Karrver, "A Study to Determine the Time Required by a
Second Eassman to Complete a Double Play Using Alternate MNethods of

Plivoting” (Unpublished Master's Thesls, The Unlversity of California,
Rivereside, 1930),



]

Additional literature concerning the second baseman's plvot reveale
that most professioaal people in the sport of baseball {eel that the three
pivots used in the study should be the main pivols in the second base-
man's repertoire. Such autborities as Archie i’. Allen, Bobhy Rich-
ardson, O.H. Yogel, Danay Litwhiler, Lew Viatts, Herman Weiskopf,
Ethan Allea, Alex Granunas, and Johnny Pesky, all advocated one of
the methods used in the study as the most effective, They stated that
the game situation, the time it tabes the secoad baseman to reach
second base, and the throw of the shortatop, all dictate which method
of niveoting should be used,

The coaches listed adove recammended that second baseman know
all three pivots. E;ch had his owm opinlon of which eiements were the
most Important to lnsure the success of the pitvot. Welskopi steted,
“"One~tenth of a second is very important to the second baseman, since
most double plays take between three and five tentke of a second, and
four and five tenthe of a second. "2 He aleo mentioned the fact that
Bobby Richardson, of the New York Yanmkees, utilized (lve different
plvots in completing double plays. Weiskopf said Richardson’s choice

of pivoting wae dependent upon four things. These were, ''VWhere and

2 Herman Welskopf, "Outs nnd Ins of the Double Play, 'Sports
Mlustrated, XV (September, 1961), 36-41.



how sharply the ball {s hit, how quickly and hard the runner arrives,
where Kubeck's throw is, and the speed of the masn going to first. -3
Accordiang to Weiskopf, Richardsoa's favorite pivot and the one he feels
was the fastest, was pivot ‘C' of the study. than Allen, baseball
coach at Yals University, 4 0. H. Vogel, baseball coach at the State

Univereity of lowa, 5 and Alex Grammas® and Johnay ¥»aky, 4 coaches
for the 2’ittsburgh Pirates, all advocated the same type of procedure

as has Richardson., Lew Watts, baseball coach at Gunnery High School,
VWashlagton D.C., stated In his book, "Whatever method is used, the
secret of a powerful and accurate throw is to shift the welght to the
right foot before throwing. n8

Danny Litwhiler, baseball coach at Michigan State Jniversity and

former major league daseball player, taught his second basemen two

3 1bMd.

4 £than Allen, Baseball: Major League Techaniques and Tactics
(New York: Ths MacMlillan Company, 1930), p. 168.

5 0.H. Vogel, Ins and Oyte of Baseball (St. Louis: The C.V.
Mosby Compaay, 1952), 168-173,

6 Letter from Mr. Alex Grammas, Coach, Pittsburgh Firate
National Leagae Baseball Club, Pltteburgh: June 28, 1967,

7 Letter from Mr. Jochnny Pesky, Coach, Fitteburgh Pirate
Natioaal League Baseball Cludb, Pittedurgh: June 28, 1967.

8 Lew Watts, The Fine Art of Baseball (Englowood Cliffs, New
Jersey: Prentice-Hall, 1964), p. 138,




principles no matter which plvot was used, He saild, The second
baseman must move toward second base, getting there as carly »e
possible s as %0 take the throw with the right foot on top of the dbase.
Tben, he must throw from this position and follow through to ride out
the oncoriag ruaner. 3

In a chapter written nn the vlay of the second baseman, Carol R,
Gast, head baseball coach at North High School, Omahs, Nebraska,
mentioned definite principles of aporoaching and throwing the ball,
regardless of the type of sivot used. ke oaid, OQn & dall kit to the
shortetop, the second baserzan uet move into a liae that will pat the
bag directly botween himself and the shorteror. Rl He said that this
was mandatory as it allewed the shortetop to throw a» soon as hie re-
ceived the ball., Archle . Allen, baseball coach at Soringlield College,
Springfleld, Massachuasatts, suoported Gast's statements, M Gast
further stated, The second basermnaa must be ln position to get rid of
the ball as quickly a» nossible, get cut of the way of the chargiag ruaner,

and be sure to get the out at second base before trying te complete the

INanny i.itwhiler, Baseball Coach's Gulde to iirllls and Skille
aglewood Cliffs, New Jersey: Prentice-iall, i363), p. 129,

10Carol X, Gast, Skill on the Diamond (Dubuque, lowa: Willism C.
Brown Company, 19%3),p. 70,

archie i, 21len, Coach's Guide to Defenslve Zasaball (Englewoor
Cliffs: Prentice-Hall, Inc., 1960).
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double nlay, L

While it was impossaible to obtain unasimous agreement concern-
ing a perticular skill, there appeared to be a concensus among base-
bail coaches that the gquicker one threw the ball, the greater the chances
were of completing the double play successfully, The baseball coaches
concurrod that body movement takes up time, Plvot "A" and Pivet "B
require more body mevement after the ball is received., Piver "C” is
based on the idea of throwing the ball as soon as it is recelved, using

a8 little body movement as posslible,

l zG.'tp lo€. “Ct‘o



CHAPTER I

K THODOLOGY

The {lve subjects for the iriale were second hassmen who played
oa the freshinan basedall toarn of Lastern Iiinois Usivereity during the
1967 season. The experlimant was conducted in the fleld house of the
Charles P. iaats Physical Education and Recreation Buildiag. It was
beld indoors, with the intent of decreasing any cbances of variables due
to wind sad woather, thus addlag to the objectivity of the study.

The timing device csed for the study wae the Automatic erflormance
Analyser, which is produced by the Dekan Timning Device Compsny,

Gler Zllyn, Illioois. The analyser is powered by a standazd 120-volt
AC eleoctrical current. The timing device is used to messure movement,
reaction time, or both, by the recording of time intervals. The unit
records the elapsed time in one/ons-hundreth (1/1090) of a second.

The purpose of and inethods used in conducting the stucy, were
explaiasd to the sudjects two moaths in sdvance of the begisniag of the
experiment. The timing device used was expiained and demonstratad.
CQuestions concerning the :zachine and the methods of pivoting were dis-
cuesed until each subject understocd therougbhly the method of recordiag
time and the position from which each would throw,

The timing device was operated by two switches. One was ¢etl in a



rubber mat, shich was uveed as secand bree and it initlated the tinmiag
as soon as one of the szbjecis stepped on the rat to begin one of the
methods of vlvoting. The iret haseman bheld the other switch in his
left hand, eince he was lefthanded, lie ccordinated the stopplag of the
machine with the arrival of the ball in bie glove frouwr. the second hase-
man. Ihe same {iret baseman wae ueed throughout the study to help
ellzninate varlables In tisning. Vhem the ball arrived at /lret and the
tirmiag device stopped, the tirme wae read on the 4ial of the tnachine.
The roading represented the tirne it took the subject to complete the
pivot, and wae recorded in hundredths of 3 second. The tlires were
then transferrad to s master sheet contalning xil the timees and trials
of the other subfects.

The experiinent consleted of three altersate nivots made by five

13

subjects. EZach subject completed flfteen throws fron: each of the three

pivote, therefore; the fivs subjecte cormnnleted z total of seventy-five
throws,

Each subject completed his mart of the experir:ent in ens seseion,
To rnrevent the eleznent of fatigue frorn affecting zay oae particular
method, the procedure for eack subject was iaterchaugod. 7The first

g™

subject serforened his pivots in the orderof 2, B, C'. Subject
nuruber two perforrmed hie sivote la the order of ° , 'O, A7, The
third subject sxecuted hie pivote im the order of C , A, "B, The
final two subjects completnd their nivets in Alffsront sequences. I'de

reason {or interchasgiag the pivot order wae 1u (nininise sny offlect

that fatigue might have cn any 2ire nivot,
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Zach subject was allowed ten minutes ic warm upn orior to his triala,
Tisnes weore then recorded for the {ifteen trials {rom. ecach of the three
alternate plvots. Flve minutes were parmitisd betwosn each mstbod for
re~ouperation. When all the timings were cocmpleted, the trials for esch
nubject wore made ready for IBM proecessling. The procedure consisted
of Xey punching the times for each pivot on IBM cards, so that these cards
could be sulimitted to an IBM computer program,

In summarlising Chapter Ul,the writer has reviewed the expsrimeant.
Flve subjects completed fiftesn trlals for each of three alteraate odivots.
Zach trial was timed through the use of the Autematic Nerformance

Analymner. The times for each trial were recorded and then submitted to

an IBM computer program,



CHAPTSR IV

PRESENTATION AND INTERPRETATICN CF RZSULTS

Five subjects completed fifteen trials ‘rom 2lvet “A'’, pivet P,
and pivot ' C", for a total of seventy-five throws from each pivot. The
data for these pivote are nresented ian the seven tahles of the chaoter,
Tables I through V contain the recorded timings of the flve subjects for
the three alternate pivots. The mean time for each »ivot 18 recorded
at the bottorn of its correspondiag column. Table number VY1 contains
the mmean times {or the five subjects for ¢cach pivor, with the average
mean time recorded at the bottom of the colun:ns. Taible auniber VIX
contains the scores for means between groups.

The data for the first subject is presented in Table . The facts
from the table have shown that the highest time for pivot 'C' was lower
than the lowest time for either pivet 27 or "B, {lvot “A' was the
most consistent of the three pivots with a variance of twenty-four hund-
redths (. 24) of & second. The fastest tinme recorded for subject one was
one and ten hundredthe (1. 10) of a secord for pivot ''C'', ae compared to
the slowest time of one and ninety-two hundredths (1.92) nf a second f{or
plvet "B’, The range for eubject one wae eighty-two Lhundredths (., £2)
of a second.

Table II presents the data for the second sabject. As wag the ruase
in Table I, the fastest tire of the second subject for pivet . «as lower

than the lowest time for either pivot “A' or pivot "'B''. - ivor " was the



TABLE I

RECORDED TIMINGS FOR FIRST SUBJECT

Trials Pivot A" Pivot "B Pivot "'C"
(1) 1.52 1.81 1.11
(2) 1.61 1.71 1.26
(3) 1.76 1.6€ 1.10
(4) 1.58 1.64 1.24
(5) 1.57 .64 t.3i
(6) 1.67 1.7 1.29
(7) 1.65 1,62 1.29
(8) 1.58 1.60 1.36
9) 1.59 1.66 1.24
(10) 1.62 1.86 1.26
(11) 1.67 1.88 1.36
(12) 1.59 1.90 1.33
(13) 1.59 1.90 1,28
(14) 1.58 1.92 1.33
(15) 1.72 1.70 1.28

Mean Tlime 1.62 1.75 1.27
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TABLE II

RECORDED TIMINGS FOR SECCND SUBJECT

Trials Pivet "A " Pjvot 'B" Pivot “C”
(1) 1,67 1.66 1.25
(2) 1.54 1.75 1,26
{3) 1.72 1.59 1,28
(4) 1.69 1.57 1.29
(5) 1.55 1.5%9 1.27
(6) 1.54 1.56 i.29
(7) 1.56 1.64 1.27
(8) 1.55 1.58 1.27
{9) 1,587 1.59 1.28
(10) 1.53 1.63 1.32
(11) 1.48 1.52 1,32
(12) 1.58 1.54 1.31
(13) 1.49 1.50 1.32
(14) 1.57 1.53 1.28
(13) 1.46 1.62 1,24




Ly
micatl conslsiest oivot with x variance of right handredtba of a secoud.
Thoe highest recorded time was one and sevanty-five hundredths (1. 75}
of a second {or oivot 7, sad the lowest ti~:ie wes for pjvot ', at
one atd twenty-four hundredths (1. 24) of » seccnd. 7The range for sub-
ject two was [ifty-one hundredthe (. 51 of a2 zecond.

The cata for subdiect three la presentes in T20te I, [t waz fsund
that the fastest time wa® en plvot "Z', cone and twenty-f{ive hundredths
(1.25) of 2 second, while the slowest tirr.e recorded waa for nivat "2 ',
one and seveaty-alx bundredths (1. 76) of n second. The rrost consletent
pivot was pivot "A'", with a variance of sixteen hundredths (. 16} of a
second. Ths range for subject three was {ifty-one hundredths (. 51) of
a2 second.

The data for the fourth subject is presented in Table IV. The tabdle
bas shown that subiact four recorded the Righert timeae on pivot "A", one
2ad e{ghty-four hundredths (1.84) of & s2conad, aod the lowest tine on

-

pivot ‘77, cone msd saventeen hundredths (!.17) of 2 seccud. He wasx
the most consiesent i Ris performance of ~ivot 'R’ with 3 variance of
twenty buadredths 7, 2C) of a second. The range for audbjsct four wae
sinty-waven hundzradthe (. 47) of a second.

Table V prosents *Xe data for the fifth subiect. Ut was observed that

the {ifth subject had the highest time <f any of tbe subjects, " he lowes?

tiire was recoricd on sivat ', one mnd thirtv-two hundredths {1. 32}



RECORDEL TIMINGS FOR THIRT: SUBJIECT

TARLE M1

- —

.

-~

Triale Pivet A’ Plvot "B Pivet "C"
(1) 1.68 1,76 }.36
(2) 1.54 1.5% 1.27
(3) i.48 1. 69 1. 28
{4) 1.49 1.6 1,27
(S) 1.48 1,62 1. 48
($) 1,42 1,96 1. 30
(1) .48 1.63 1.29
(8) 1.50 1.53 \. 2B
(9) 1.47 Y 1.28
{10) 1.%€ 1,69 bol6
(i1 1.5%3 1,67 1.2%
(12} 1.54 1,51 1.33
{13) 1.88 1,91} 1.32
(14) 1.89 1,528 i.30
(1%) 1.81 1.60 1,30

Mean Time 1.50 1,61 T ¥4



RECORDED TIMINGS FOR FCURTH SUBJECT

TABLE IV

20

=

Trials Plvot "A’ Pivot "B’ Pivot "C"
(1) 1.67 1.6% 1.26
(2) 1.59 1.49 .31
(3) 1.80 1.49 1.38
(4} 1.78% 1.59 1.52
(s) 1.55% 1.52 1.37
(6) 1.54 1.93 1.31
(7) 1.49 1.53 1.27
(8) 1.6! 1.560 1.24
(%) }.64 1.57 1.3i
(10) .70 1. 46 1.4¢C
(11) Iy 71 1.50 1.18
(12) 1.67 1.45 1.17
{(13) 1.74 1.56 1.20
(14) 1.84 1.6% 1.28
(15) 1,77 1.54 1.19
Mean Time 1.67 1.53 1.29




RECORDED TIMINGS FOR FIFTH SUBJRCT

Trials Fivet A" Pivot '8- Fiyot "o
{1) .39 1, 7& 1,36
{2) 1,38 1,60 1.38%
(3% 1,87 1.59 1,40
(4} 1,82 1.56 1,38
(5) 1230 1.%9% i, 52
£&) 1. 79 1,62 1. 3%
{7 .64 1,53 i.80
{8) 1.%0 1.6 T Y |
£3) Yo &4 1,40 R
{10} LI &) ke B4 1.33
{1t 1,79 1o 54 1. 56
£12) o TR 1,59 1.6%
i13) 1,88 1,87 1.43
{i$) 1.78 1.62 1.38
{15} 1,32 1.62 1o 45

Mean Time 1. 81 .60 1,43



of 3 secoad, and the highest time recorded was on plvat "A’, one 2ad
ainety-two huadredths (1.92) of 8 second., Subject {ive's niost consistent
times were recorded for piveot "A ' and ‘B, with a variance of twenty-
seven hundredths (. 27) of & second,

Table VI presents the miean time each subject scored on the three
pivots, and the average mean times for each pivot, The average rmean
time for plvot "A" was one and sixty-three handredths {!.43) of 2 second,
Pivot "B had an average mean time of one sad sixty-one hundredths
{(1.61) of 2 pecond. Pivot ' had an average mean time of one and
thirty-two bandredths {1.32) of s second.

Cne may obeerve ie Table VI, that nivet "€ wae the ‘astest of the
three pivots tested. The Studeat "' T Scose tor “leana Netweon Groups
was applied, as dercribed by Br. Uiiletro, 1 to cotablish any passible
significant difference among the three pivots. The {ive percent level of
coniidence was selected as the basis for accentance or rejection. It was
found that pivot "C'' was significantly faster than nivot 'A " or pivet "5 ',

Table VII presents the Studeat T-Scores ‘or Means Between Groups.
Une cbaerves in Table VII that pivot 'C7 is sigaificantly quicker than
pivot "A" or 'H' at the flve (. 0%) percent, ene {. 01) rerceat and one

(. 021) tenth percent level of confidence.

tAlphonso J. Difietro, Student T-Scores for “‘eans Between
Groupe'' (Zastern Iliceis Inlversity, Charleston, 1964).



TABLE Vi

AVERACE IMEAN TIMIE
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Subject's Mean

Time Plvot “AY Fivot - 3' Pivet T
(1) 1,62 Y. TS 1,27
(2) 1.97 1. 59 1.29
(3) 1.80 1,6} 1.32
(4) 1,67 1.53 1.29
(5) i.81 1. 80 1.43
Average Mean
I’mle ig Cs3 1061 1-3\?.




TABLE VI

STUDENT T-SCORES YOR MEANS RETWUELEN GROUPS

Pivot liean Tilme MNean Time T Ratic
A te B Afl.563) £(t. 61} 1e22
A" g0 "C" € A{1.43) . 22) $17.3
TR e LT A B(1.61) L{ia32) 18. 0

* Significant st the . 001 perceat level of coaiidence



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

SUMMARY

The writer conducted the study in an attempt to determine which of
the three alternate pivots would be the quickest for completing a double
play. Pivot “"A'" was defined as stepping off the back side of second
base and making a strong throw to {irst base. Pivot "B' was defined
as tagging second base, crow hopping, and making a strong throw to
fivst base. Plvot "C'' wae defined as tagging second base, throwing
from that position, and riding out the oncoming runner.

An experiment was devised to accurnulate timings from the three
pivots. Five infielders were selected as subjects from Eastern Illinols
University's freshman baseball tearn. An Automatic Performance Ana-
lyzer was used to record the times. It was an instrument that messured
time to one/one hundredth {1/100) of a second. A total of seventy-five
(75) trials were recorded for each pivot in the experiment.

The Student T-Test for Means Between Groups was applied to es-
tablish any significant differences that might exist among the three pivots.
The Test was applied at the five per cent (5%) level of confidence. Pivot

""C'" was found to be significantly faster than pivot '"A'' or pivot ""8'.



CONCLUSIONS

The follewing conclusions zesulted fro:: the experinient,
. Pivet "B was slightly faster than niver .7,

2. Pivet 'C' was signlficantly faster (han both pivot ‘A" and ' 3

KRECOMMENDATICONS

The following recorminendations are gpresented as a resul: st the
stady,
. Inan attevapt to eetablish s greater degrec of reliablility, further
lavestigations, which use more subjects, should be used,
2, <{urther investigations should be conducted with professional
basetall clayers as the subjects.
3. Further investigations should be conducted during gaive situat-
ions,
A. The studies shoald consyier the total elapee of time be-
twaen the hittlag of the ball and ita arrival st flret base,
B. The studles should glve conalderation to the responsibility
of the shortatop in flalding the Lall asd throwing it to the

sucond basedq.an.
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APPENDIX A

Test subjects from Eastern Nlinols University ireshrnan baseball team.

Allea, Roderxt First baseman
Choate, Jeohn Second bssenan
Corey, Oavid Third baseman, with experience at second Lase

Emerling, Robert 3Sacond baseman
Kight, Wayne Secoad basoman

Porter, James Jecond basetazan
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