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CHAPTER I
THTRODUCTIONY

it 18 & "ecwmnon” assunpblion bLhseb, 40 two individusls of
egunl eniliky are perfcrming the same tesk, one of the
tncividuals may perform at e higher level if prelsed ard bhe
cirer is likely to be uneffected by praise. 1t is alsc o
Yeommon” eassurption thet tlhe resson for this iz that ine
ﬁﬁv@ﬁm&l& giffer in some respect. The searceh for and measures
rent of the scurces of differences in the performeances of
individuels has lone beon & feecinsbing occupetion and avocablon,

tany dimensicne have beern proposed) some have heen
measurof, This study attempis to determine the nature of the
intoractlon betweer one of those Gimersions, "interest in the
Lasi,” an two commonly ueed incentive eonditions, preise ard
roeyrool, and conpetitions In dolmp $this, the study substitntes
for the artificislity of the laboratory situstion e resl life
situstion in whileh the Individual's perfovmence cen be compared
with & coroon, soclelly mown norm. An experimentel desicn wez
uged in this study whileh permitted the evaluation of the inler-
ectlon of the conditiong operating in sueh & situetion. Yor
maAny vears, peycholopists have recognized end done 1lip service
to the interderernderse and intersction of the meany dirensions
operating ip any situastion, bult have procesded o exenmine them
by wsing the clessical methed of the single varisehle. In this
gbudy the malii-varisble desisn throvsh whilekr the effects of

T gbudy was conducted under ithe sponsorshlip of the
Sehoel of Avietlon Hedicine e part of ecantrect runbor iFell-
036508 between the Fesyelwolooy lepartoent of the University of
Harylant and e U.d.4A.F,



several variables ma;s' he sszessed has been used.

This chapter preserts & brisf review af_#ha 1itersture
which hse dealt. with ineentives snd outlines she conflleting
results présmt’e&’hy these studies, It presents an outline of
the resesrch underteken in the present study, the verisbles
which were systematically verled, and ths definitlon of those
variatbles.

The term "incentive" is uszed frequently to avold the
entanglement ifrn supposltions sbout the underlying systems or
mechanlsms conmoted by the term motivetion, Bird ( 1L ) has
pointed cut that psychologiste generally eagree that internsl
states of great complexity, involving both physiologicel end
neural precesses, and representing both netive snd scguired
mechanisms of integrations of behavior, serve to direct men
and other animels in thelr deslings with thelir enviroments.
Hotivation iz a general term used to designste the dymanmie
relationahips of an orgenism with 1te enviromment end does not
denote specific manipuletable mechaniams, It does not denote
& specific metivity or e pattern of behavier, Hotivation, as
Bird {( | ) hae pointed out, 18 s construet. It is en
influence, or & state of disequilibrivm lmputed beecause living
orgenisms do not always respond o simlilar situstions in the
game manner. The term "incentive” as here used denctes a
specific stimulus or pattern of stlimull 30 which the subjeot is
systenat leally exposed during the performance of the task,

The three bLypes of Incentives given most comsiderstion in
the literature of psycholopy eare Imowledge of results, pralse
and reproof, and compstition. Scimidt ( 2l) has sugpested that,
regardlass of the announced objective of an experiment, be it
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the effects of yraise ve., blare, or Lelleright ve, Lellewrong,
the master of knowledge of results pleys a role (2L , pre Swd),

“he incentive of preise and/or reproof hes been the center
of much interest for the bteacher end the psyeheloglst,. Selnlidd
(2l } has quite correctly swrested trabt it is unfortunate that
i terminology of Incentives la no ore elesr enbt tharn 1t is.
He su veste that studies of preise ve, Llnme, rewsrd vae,
run isiment, lonowledre of resulis ve, no ¥nmowledre of reeultsa
have in many instences been examining the seme #.ing, or that
these ryoblems heve been lrterwoven in the same research Cesign.
“he terme have not always Leen elearly Cefined, iespite the
roruler notlion that the use of prelise ls riore effective then
the use of reproci, the evidence i nol clesr cut, This 1s
enrh.aslized by severszl wribers., Levid end Ballaré (7 ) have
concluced thet preaise 18 betier than reproofy that bhoth may be
effoctlive but prealise im better; thet toov mich pralse will
cefeat its purpose; thet posltive ilncentives sre hettsyr for
&1}l srea, gredes, sndé Intellisence ther rnecetive Ircentivesg
but thet the effccts of these incentlves very with age,
intellironce, sox, and pre affected by Individual differsncea.
Youne (26 ) has surrested the need to study rreise i blame
in reletion $0 selfeevaluntlon, il.e., o the level of sell
e Leoh.

Turphy, furphy end Heweonh ( 23, che 73, after thely
compreiensive roview of the studler concerned with incentives,
conclude thet the results of exrerimeris on incentives are Ly
o means clesy, &nd bhat it is Impossli:le 4o geverslilre ¢ any

grouy of Individusls Iin any sltusticne They sug est thet
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personality fectors he cunsldered iIn relation to the prodblem,
since these mey be $ied up not only with the situation ivherent
in the recelving of prelse and reproof es sueh, but slso with
the individusis' chmracteristlec modes of response, They
sugrest that the statement of the problem should be rerhrased
to reed: "Vith what kind of perscmality is prailse or reproof
wost 1likely to be stimalating, and in whet form end smount will
1% be most effectivet”

Davis end Ballard ( 7 ) 4n their review of variocus ine
centives used in ths school sitmstion comelude that individual
differences In puplls and tesgchers will govern the extent to
whish praise or reproof will be effective, The importance of
the varieble of "motivstion™ or incentive upon individusl
performence has been sugzested by Hatheny (20 ) and by Baker
{ 3)+ DBoth smthors suggest that the fmctor of motivation
cpeoretos Lo attemiate the coarrelabtion beltwesen certaln predictors
and oriters of performance in student pilote,

With regard to the verisble of competition, Hurphy, Murphy
ard Bewcomd ( 23 ) hold the same view as they do towards praime
snd reproof. IHere sgaln they point out the conflieting
svidense of the studise swomrired and suggest that this cone
fuslon arises from & feilure to conslder the Individual inm
elation $o0 his coulturel background and his own peculiar
porsonality makewup.

The ﬂg writings oo incentives and the peucity of

greement in results have sugpested to many psychologists the
‘need to sonsider the mumerous variables in ey experimentel
situstion and £o evaluate thetr. intersctions, For example, In




the reviews of the litersture on motivetion, coneluszions are
drawn regarding the relative effects of prelise or reproof,
Epell of the writers presents quelifications or conditions
modifying thely eonclusions, The effect of praise or reproof
seemr to require the phrase "dependernt upan, « « +" (me of the
"depencert upons® has zlready been menticned, nsmely, Murvhy,
Harphyy and Newcond's personslity fsctore. Allport (2 ) hes
suggested “egosinvolvement®™ in the task, rds { 9 ) speaks
of the "egowinvolved frame of reference,” Mowrer (21 )} hes
equated Allportts "ego-involvewent” to "emotional srcussl,”
Por the purposes of this study these terwms sre oguated to the
general term "interest in the task,”

The lsclstion of such & dimenslion hae been sugpested by
8t1ll other writers, Iryer (11 )}, for example, has stated 1t
thusy

Hotlwvetion iz the energy aspect of experien
and remotiomy & besic motivetional prireiple iz thet
varying degrees of stimulastion liberete squanbtities
of enerpye Interest, on the other hand, rsfers i:e
mntsﬁiw changes &a mviw 1t 18 the seceptance~
set Lon aapwt uf ramts.m* easurenent of

o and messprensnt of interest are thus
mmmta mﬁ is u Mﬁm‘s to keep them spart to
aveid experimental econfusiom,

_,Knﬁm and me ( 12) weala 1ixe %o differentiate between
external &

s &u%ml motives, By wtmml ;@Q%@M iom they
refer to that whish comes into play from m\me" hanﬁ pmumk
given cutside the persons Internal motivation is thet whish
starts from the ego needés of the porson. The prestigze that an
employee attaches to hila Job, a sense of acconplishment in
deling a job well, the need to be employed &t work in which one
iz interested, the illusion of self-determination and freefom,
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depeordiing on your interest and vour engheasis,” \

Llelin s Lehwenfeld { 17) have Cemunstrated s marked

relabionsh iy bebween "eroeinvolvement” and e comglabency of



confidence ratings., The canfidenge retisgs of the subjects
becsme much more consistent with s shift in the atmcsphere
englesis or the importence of the task.s The authors conelude
that confidence i1s & psrecnality trelt when the ego iz Involved,
et thaet 1% is speecific Lo each situation when the subject has
ne deep intorest at stake, The OUffice of Fublic Upinienm
Fssearch has {ound that intemsity of feeling is eseosiated with
vensistency of opinien { 5, che 5).

ne experiment is pmritisulerly pertinent o the problem
and the methed of thie study, EHdwards ( 9 ) applied the
snalysis of variance techniqgue to the problem of the relatlone
ahip dDetwean egowinvolved Ifremes of reference and memory for
maberial. Es demonstrated thael memory Ifor material is
positively amsociated with the Individual's frame of reference.
levine snd Murphy (18 } bhave demonstrated that pro-gsommnist
sympethizers msmorize roecorsnist msterlisl more readily than
they do ertiecommnist waberial.

The conclusions Lo be drssm from the survey of the
literature sugzgest definitely thet Xnowimdge of results pleys
a role In determining the lewvel at which an Individual will
periarn & task, However, the results of studles on the Ine
fiuence of praise and reproof and of compoebition are
inconsistent erd lesd to equivocal cowluslens, Several
writers have sugecested thet the resuliz of experiments gome
corned with these incentives mst be exsuined in the 1isht of
their relation 0 otbher variables operating Iin the experimental
sibvatlion, Sush “other"” wverisdles hisve been variously remed;
Fopo-involvenent," "self-esteen,” "egecentrie frame of
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" are exaplea. Certain

relerence,’ snd "intevrest in the teslk,’
crperaenits have Indicsbet thwit the hiopolthesls of such g
voariable or varisbles ls reompongble end thet their comelderation
gnd evalugtlion in experimental research would lesd o the
resviuntion of many of the conflicbing results produced v past
TEHeRrTil
e proulem of the present siudy is teo evaluste the eflect
oi the incentives of (1) praise and reproof, and (2) compebition
andé taeir Inbtersctlong on task performence, It was desigmed
also Lo study the reletionshipe belween these varlsbles snd the
dimension of Yinterest in the tesic.”
L is study thwese Iincentives are defined gs follows:
is traise end reproof
Ga Fraise. Yerbal encourasement by the
exrerinentery performonces clied oo
@xemylary in aﬁmpariﬁﬂn to past per-

Tormence and/or expected norformance
and in covgperison to other subjecis.

e zeproof. Periformers subjected to re-
erimination, necebtive critliclisy, and
verbal atbtacks on thelr abllity and
nearformance b the eyxnerirerntor.

2e Competition

Thie wariable war mede up of three gsreschs op
conCitions,

e Ho compebtliion. The subjeca performed
the task qlore ercert for 4he nreserce
of the exparimenter.

Da o a&mpetitieﬁ. Two sub Jects were
%a red araines anoiher two within s
groep of four ecompeting for the hishest
curk:ined seore of the fwo.

c. Individual compeblbion. Une Individuel
subject competing within e proup of
fouy for the histest Indlviduel scox

The elfect of & ird povect of the rrelisze end rverroof
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these wann a laberatory pesychoenctor task anc the otler war the
taek of playing pelf, The peycho-mobtor task was chogen because
of the following conslderebions:

Firest, in & hirhly industrializel economy, millions of
men hours are spent esch day in production ﬁf soofs end services
by men engaged in simple or cvamplex psycho-motor tasliz such as
running lsthes, presses, laying bricks, berbering, etec. Iven
snmall increments In performance brought sbout by proper
knowledre and appllcabtion of Incentives wwild be vasily
important to such an Industrieslized scomomye.

Lecond, the ftask of training new enployees to cperste old
mach:ines and old employees to operate new machines pust oo on
consbteantlye Proper administration of incentives can cut down
the tlime and cost of such Hralning end the ssvings in each
instance would be substantlisl,.

Third, and most important, the safety of millions of
people Gepernds upon the peyehosmotor skills of alrplarms pilliots,
truck drivers, sutomoblle drivers, etec. If the rroper arpli-
cation of Incenbtives can increase the ell'lcliency of ithese
persons o even & slisht degree the saviny to socleby would be

of exitrerw inporitance.



CHAPTHN IX
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Lxperimental Deslgn

The desirn for this experiment can be sald to represent e
2 x 3 factoriel arrencesnent with 2ix possible Lreaiment cone
ditioms. Two melin conditlions weore systonstically veried
within the deslisn. These conditions were (1) praoise snd
reproof, and (2) competition., The basie block of the desicn

g shown 1n Table 1.

Thiid: le The basic block of the £ = 3 factoriasl deslion.

% iR C &x2 C 1= 3
Freise 4 subjects 4 suhjects 4 subjects

deproctl 1 W ! 1

« ¥ 0 e Yo comebition
¢ 2 x 2 & Competiition by pelrs in & proup of four
C 1x 3= Individual coupetibtion In e group of four
Preise » Verbal sncourasement and performance clied ss
exenplary
Zeproof & Verbal dlscouregement snd negative eriticismg
porformance clied as unusuplly poor in comparison
%o other performances end/oy performance oxpected
by expe rinenter.

Lash subject underwent gix condbinsilions of conditions:
{a} "no competition™ with reproof (NCH); (b) "no competition”
with praise (NCF); (e¢) psired compebition with rerrcof (C2xER);

{¢) paired competition with rralse (C2x2F); (e) iIndividusl
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(Cix0i)e “he basiec deslsn regqul individusls underyoing
each of bhe corinetions of condibione represented, Twoe olbher
varishlos ssscclsted with the individusls performing the Lash
were controlled snd evelusied: (3] initial level of ebllisty of
the inGividuel, and (4] the triel, whether 1, 7, 3, ¢lt., leDe,
the anount of proactlice of tiw Indlividual.

L any leaynin; sxyeriment, the periomence of the

Ivalvidual leg o fupchblion of Iig yrevicus rractlice on the task.

rd

2

%

2 =
2o 1 v

in bhis type of factorigl deslion the variebls of & s U
rractice, presonis g somewbaet unlique protlem. In $he usual
experinent employing the rulilevariable desirn one mar set the

task go that any devistlone iIn rerforaasnco may be escribhed to
thie infliuence of tiw experinental cawlitioms, In the lesrning
experinent, however, Llw Influepnce of proctice snd experimental
conGlilons mey be confounded unles= care ls takern In sebiins
iy she leslign. In order to evaluate the offect of learning In

HThis sbudy, Indlvidusls were vlsced into the beaslic declin so

[y

A
TR 4

ot

aach comzingilon of condltlions was remresenield under esch
level of vractice. In order te eveluste the el fect of level
In this deslipn, epch rrovp of foay individuales in esch cell
was made un of one Individusl from escl: of four Initianl el llity
levels, UThese four initlisl abilliiy levels wmere drewn from &
paslatlon of Individugls on whon prelinminary trial scores had
been ohigined. The levols were sol upr 2¢ s Lo rerresent four
Gistinct levels of Initisl gbillisy on tlhe btask., Table 2
represents the order ol trisls for the 24 sublects. The

srrangenent shown Iin Teble 2 represents the order In which the



TabLl 2. letin square order of groups and trials for the
initial phase of the psychoemobor experiment.

—— Y B B___ & ___B___.85 _ .
HC¥ A% ¥ © U c 5
2x2F B 4 3 E D C
1x3¥ c e A B I b
HOR L c 3 A P w
2x2H X L C B A #
1x3R ¥ E D c B A

« Oroups of four individuals composed of one individuasl fyom
each: of four inltiel ebility levels,

initlinl sevenbyetwo subjects particireted Ir the vsyehio-motor
laboratory btask, This srranrement was used to approximste the
ordinary teating situatlion In which Individuals of differing
abilitlies zre brousht topether inteo a group for tesbting. &b
the same tiue, nhowever, we wore able with thils desisn to
astimate the effect of pracitice and 1ts reletion %o the other
varliables beiny assessed,

in the golf sltustion, the srrangemeni shown in Table 3
was used in order bto sssess the effects of prectice, This
deslyrn weg used Lo arrroximate the situstlions in trainins and
lezrning in which individuals of epproximstely equivelent
abilities or levels of learning perform in & rroup, €.z., the
rrlnery or seconcary level of flyins trelininc, or prade or
gpprrentice level in frsining in motor taske, In th:is sibtuation
the Individugl was sudbjected to elther preise or rerrocf under

condlbions In whiickh the differentlal btrestment of individuals
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by the experimenter vas imuedlately srrarert. YNore sreciflically,
thiis design sebs up e situstion ir whick the Iindlviduelis were
aware of the Injustlice and clscriminatlion shown by the adminise

- tretion of elthery praise or reprool.
Subjects

The individusls who particlipeted In the experlment were
selected from s group of mele unlverslt;y studenis wlo
volunteercd thelir services. Thelr ares ranged froam 10 to 36,
ihe rrouy wes selected so as Lo represent predations in golfiine
evilicy Ifrom experlienced poliers to ilose having no Imowled:e
of the geme, Hone of the Indlviduale in the proup had hed
previcus exporience on the psychoemotor taslts All sub jects
were puid I'iity cents per hour for the tine grent rerticie
pating irn the experiment. Seventye-btwo eubjects porticipated

n e psjchivencbor experiment aml fwenty-{our in the polf

experineni.

Apparatus and irocedure

itie experiment was carried
out In bwo dilferent Laek situstlons. The {irst of these was

& single dimension pureullt tesk furnished by the fchool of
Aviebion lMedieine, Handelph rleld, Texas, Thils spperstus wes
g8lichtly votified in thet efiibtlonel scoring clocks were

alced and the face of itle basl: eprarebus was senlarped rom a
11 by 13 inecl: erea o one of 24 @ by 40 inches. 4 phoborrasph
ol the Lask apparabtus asppesrs in Flabe I,

in tle face of the arparatue ihere 1s a clreulasr aperture






iree Inches In dlgrchter, Visiltie Liro
- - x , - % - . . . - » b - . . % & e i+ W o
Rorirontal Lar, ome-=guarter incel In widih whickh s dimnlsced

thous! e verdtical plane in gn irrvesulsr ssnner by mesns of
g nwwhor driven cmme The task reguired of the subject is to
compensate for the irreyuler movement of the ber and Lo keesp
e bar in line wiih two reference marics, omew-gquarter inch in
width, loceled on either eslde of the circulsr aperture. The
subject asccomplishes this by proper manipulation of & control
wheel mounted on g one=hall inch steel rod extending fron the
Tace~panel 4 1/2 inches below the clreular sperture., The
control wvheel rod extends 15 1/2 inches from the face of the
apparatus in maximam forward positlion wiith two inches of noves
ment fore and aft for eontrel of the lhworizontal bar. llovement
of the control wvheel towerd end awey Irom the apparatus meles
1% possible for the sublect Lo coumpensste for the movement of
the rorizontal ber ard Lo keep 1% In line with the reference
merks, SYwo contasct roints ere mounted on the har so thset an
electrical cirvcult is cogleted wien the tar is kept wiitlhin
one-nglf 1ts wildih above or helow the relerence meriss, “hen
tnis cirewit is completed 1t sebivebes g Standard flectric
timer so that Loltsl time "on tarpet” may be obisined., The
sub Jects performance is measured in bterms of the gmount of
tirte that he is successful in keeplin~ the bar wliithin one-half
its width: glove or below the reference merks, the score belng
recorded upon the timer in 1/1000 mimites,
A Ltanderd Eleciric timer with & face nine inches in

diameter was mounted on the asppsradtus six inches shove the

center of the circulsr srerture. 7This timer wss nmounbed In
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the clocl moved and when he wee W off Larget” the TanCs storied.

The tlmer recorded btime Yon' in 1/100 seconds so thet a quite
speer of the hant secanpanled succeeseful menlipulsblon of
the taok contrel wheel, Also botsl time "on”™ was immedichely
Tmown o the subliect sb the end of cach trisl. Wiile Lie fazee
of the cloek was visihle Lo the sublectz, observation of thelr
helwvior showed that the sublects slso rauvged thelr rerformeance
Wy Lhie gudiiory cues offered by tle scoring mechanism,
The sublect was sesbted bLeoelore the srrarsbus in

gd Justable mltinle-engine sircreft tipe seat so that e could
cuU rially reach e menipnlote the control wheel., The belishd

&1

of hle sest was sdfusted so that the subjectls evyes or line

of sl

b was on the same level as the cireular opening and
horizontal bar. The scorins console wes locebed bLeblnd tth
subjeet s0 a8 not to creabe o visusl dlastraction for hinme.

The controel concole s shown in Plave 11 consisted of
three Ctardart Llectric btimers scorins in 1/1000 minutes and
meunted In & horizontel rov. e cenbter tirer ol ile three
pocorded bobagl Hine and ran combincuely. It wag syrnehronlized
wilth the scoring timers so that at the end of saclh one-halfl
=nimate perlioed the swliching mechanisnm Lrsnsferred the seoring
rrocess fyrom one btimer Lo Bl oblwr. Thus, the experimenter
wes provided wiilh Iinformwlion as to when o tell the subjects
Lo berln and Lo stop. urther, thils L lver served o L Ime the
rest intervals between trisls., The only obtler combrols
noecessary on the console Tace were the nmeslter switel; task

switeh, which provided elecirical current for the rursult task
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egn mobor and scoring eontects; totel tine swilieh seyrving to
shart and stop the total tivxe LHlmer: and & roset swiiteh mhileh
sorved Lo ree-eet the larce Limer on e eapperathus face aftery
esch brinl, The gontrol sonsols contained ftwo timere end a
awlseldn: woehanlisw which shifed §he nseorine from one clouck
to arother in one=talf mimte intervels and seores conld then
bhe tekten for apmelr one-half mimie Intervsl. The exnerimenter
recsoried the score on one clock and reeset 1% to zere while
fhe othor elock was operabing,.

The arparatus was houzed In s well lishied sard well
vantilated youm of o "pacifie”™ Imt. ALl eorditioms other than
Hiose evperimentslly vreried wore conbrolled as carefully
poss ible,

Zeuivment for self tesk. Eipht sete of eguipment were

marehased {oy Sthe polf rhese of the exnerimeni. EHaol: set of
clube eonsiszted of four irons (rumbers 3, H, T, and 3); Hwo
maSehed woods {rmmber 1, or driver, and mmber 5, or swoon)}
and one nubier. A1) irone were of the save maks. Three
Gifferent wvakes of wool ware renresentad In the setn, Seven
ol the sebte of woeois werg of e pame lenyth while e seb
was shorter in length, A1l etz wove in the medium nrice
rarce for goll eguiment. These subjects who owned thelr omn
egulipmrent were allowed to use then with the mumber of elunle
restricted Lo those wenhloned above., 4 standard nave of polf
ball wvay used Lihwouchout the experiment.

ALl younde of pelf were played on one zoll course located
slx miles from the Univergity and oprersted by fthe Marvland
Hagtlomal Capitel Park and Flenning Commlszlon. Ver for

the couvrse wee 36 phrokes {for the nipne hole
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round, Hole mmber five hafl & temporery green during the major
portion of the golf runs- ahd was' changed back to the permanent
green during the latter phase of the experiment., The course is
considered ss a good "beginnera™ course by experienced golfers
sinece there 18 no rough between the falrways. A diggrsm of the
course with the malor bhagards is showm in Appendix A, CUreens
fees were paif for the subjects and transportation tc and from
the course waz furnished.

ks Total time on Sarget was talen for
sacll one-hielf minute interval snd recorded on the form shown
in Appendix B, Scores were recorded in 1/1000 minutes. These
scoree were then summed foar esch trial (one two minute period)}
ard entered en the form shoen in Appendix C. From this form
total scores were obitalned,

Golf task. The task of golf was scored by merking the
position of the ball sfter esach stroke on & diagrsm of the
eouaree, An exmmple of this scoring sheet 1z sbhowm in Apperdix
L. The experimenter noted upon this sheet the number of the
wooll or Iron used and drew & line from the polnt of origin of
the stroke to the poaltion of the ball after the siroke.
Ponmlty strdres were noted when, for exemple, tbhe ball was
taken fyram s natural hazeard and put back into play. The
mumbeyr of putts used on each hole wesz noted beside the green
of the hole In questlon along with the total musber of strokes
required to complete the hole, Thus, errors In recording the
mumber of strdres for each hole were minimized., An exsrple of




& cuzplebed score sheel Ls sL.own Lo Arpesndlxn Le

Frocedure Yor
Inyehoenobor sxperisentatlon

The experimental design utillized in phase ne and two
of the psychommotior experiment ls shown in Table 2.

Fhase 1, In selecting irdividusle to undergo this phese
of exrerimentation preliminary trials of two minutes duratlion
were stnministered to 116 subjects. A larre group was tested
initislly to insure & porulation fron which to draw random
ﬁmﬁ?i@&; The distribution of preliminery scores for this
povulatlion s shwown in Appendix ¥, From this group, four
levels of initie) abllity were set up. SHix individusals were
selected at rondom from esch abllity level, From these
Individugls, six rroups of four individugls were seb up for
ench rerliicetion of the basic desirn Irn order to¢ fulfill the
requirenent of 24 individuels, The distribution of scores
within each prouy is sioem Iin Appendix G, Hasch of these six
rrouns of four wes mode up of one individuel from each of the
four Initiel abilisy levels., Thus, for easch replication of the
hanic desien there were six groups of four individusls each
with esclh: proup conteining one Individual fyrom each of the
2b1lity levels. Iacl: individual wae picked from the ability
level and esssirmed ko a group by a random procedure. Tests
wore then nade Lo Cetermine the comparabllity of the means and
standard deviations of each of the groups,. The population of
Individuales particlrasting In the rsyelo-mobor experineni waa

rede larre 80 o8 Lo insure the drawing of g rarfom rorulation
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thievefyom for verdticiyration in the poll experiment.

She twelve grouns conatlbtutlng the {ivst rhase of the
povelhiomnobor experiment were coipared since all of Lthese proups
were sul:jeched Lo the same experimental condlblons. Oroups A,
iz, Cy T, Ey andt I constlituted the flret eglx to underro the
experiment and rroups G, i, J, K, Ly end I constituted the
sproups unternoing the replicatlon,

The comperability of mesns was tested by settlng upy th
filéuveiel limits sbout the tobal mean of all Individuals within
these croups. The total mean for proups A throurh ¥ wos
1621.1 with & standard error of 1U.24, The one percent ¢on=-
fidence limite were from 1571.%5 to 1E70,6. (me of the group
meens Tell ocubside of these limite {(group A)e. fnalrsis of
the variance of the means, however, showed the mean varlation
not 0 be greaster than the error varlisnce In the totsl proup.

The comperability of varilesnce wes tested by utilirming the
Welsh-liayer (16 } test for homopensity. The varlences wore
found to be equal, (L] e ,6963) Table 4 pives the means for
proups A throurh .

Valnlis 4. Heans of proups 4 flhuraugh Mo utllized In phase I of
the psychoeriobhor sxperiment,

Group
ke lE656.,0
G 1811..0
¥ 1590 40 I = 4 per proup
B 1630 .3 D (Total) = 131,90
& 1576 .8 F%ﬁucial 1imitba:
i 1631,.3 1 ® 1ETOLE = 1571.5
i 1888.0 G @ 1560 ,80 - 1583,4
¥ 16125
I A5G0 .3
166420
Tobal 1621.1

el
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These groups were then oprdsred to the condlitions of the
experiment ag cutlined in the section on experinentel deslrn
endd ar shiown in Teble 2. Uix of these groups underwent sll
gix condltione while the other 8ix underwent only three cone
ditione, e were able to evaluaste the effect of the main
varisbles of prolse and reprcof, and conmpetition after thyree
conditions since all groups are comparsblie., LDetween proup
varistion has been itaken cut of the situstion and does not
confound ouy estimetes of the effects of the otler varisbles,.
Had sipmificant mean differonces hetweern the proups existed
it would nheave been inpossible fov determine whether the
varietion was due to conditions or to initiel status.

Laelh individuasl was glven four two-nlrmute trisls urder
esch of the conditions,. Trials were albternated so thst sll
four Iindividusls completed trisl cone, ther trisl two, ete,,
individusls following one ancther in order. Imrine trisls in
wizicl: competition was present, sll fouy of the indlividusls in
the youpr were present Iin the testing roum end could cbgerve
the performeornce of tne obther individusls, Under Yuo cwypetition®
concGitions the subjecis were ialken intc the testing reom nme at
a time while the other three subjecis walted In an edjoining
FoOta.

Unier condltions of praise the sub jecte were encourared
Ty the erxperimenter, complimented on thelr improvement, and
told thet they were rerforning well. Under condliions of
reproof the subjeclts were criticilsed for thelr lsck of
Improvenent, end teld thet they shonld heve shown rueh more

inprovenent ovey previcus perfornence than they were ex-
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hibiting. Thess conditions were sdministered in a unifom
but not highly standardized mmnner since in the usuel none
leborabory gliuntion tley have no standard puttern of
goninistration. %Pwo experimenters were used Lo confuct Lle
study, Liificulty in scheduling prohibited counber balarcing
the conditions by experimenter so this source of verliance
remglnsg unconirolied within the zystem.

thape ile. Iin sebtting up the groups for Fuese 1.l of ithe
peyehow-nobor experiment Llndividusle were apgain ehosen {rom
four initisl ability levels. These lndividusls were ricked at
random end asesligned by yandom process o condibions us in
lhase L, 48 In thsse L each proup was conprised of one
individual ifrom esch abllity level.

The cconparability of the groups wes tesisc as in Fhase 1
by setting up fiduelael iirxdits sbual the Lobel mean and by the
Welehwiayer test for humopeneliy of verience. Varisnces dld
not Giffer significantly one froum thwe other, Lowever, one
group mesn, provp U, fell cutside the iducisl iimlits. 4an
anal;sis of Lhe varlsnce hetween mezns showed, however, thei
the total verlance Letween neeans 4lf not differ significantly
from ervor veristlien, MNesns Tfor groups I throud ¥ used in

Fisse i1 are shaown in Teble .

TaLlE & leans of groups L thwrourh S used in phase 11 of %he
8 sehownobor sxperiment.

(rouyp

i 1748 .0 2 4 per ;roup

] lE27 .8 S o®m 130,11

P 1737 .8 5 = 25,98

& 1762.5 Flowelsl limlis:

R 17373 1 level ® 1790,2 « 1040.8
5 17464,3 &5 level » 1I700.,4 -~ 1666,0

Jotal 17856




In this phese of peyclicmnCior experimentetion s chancge
was nade In the cowmpetlibive gltustione, Under conditlonm of
£ % 2 propetitlion {(bwo peirs of individusls comrebing for
Lickhest combined seore) & rewsrd of five dollers was siven to
the pair cbtalinine the hilzhest totel score. Umnder 1 x 3
compedistion {(individuel compebition in a group of four) s
roward of two dolleys and one helf wes piven to the individual
with She highest total seore. The conditions of preise and
reproel were varied g3 in Yhease I.

rogedure for
Golf Zmperlmentation

The olf phese of the experiment was desipned to bect
the effects of the seme cumbingbtlon of conflilong s wes tested
in the psychoenobor experiment. The exrperimertal cesign
ubtilized in thils rhege is sbhown in Teble 3, In Takhle % it
will be geen Lthat esch conditlon is reprssented for each round
and et each Individusel 15 sublected Lo esch ¢f the econditlions.

Thirty of the subjects who had perticlpstec in the peErehow
mobor vhase of the exreriment were riven three rrelininzyy
rounds of rolf to determine thelr initisl ability. The £i8w-

tribution of the preliminery scores is given irn Appendix I,

From trese subjlects thiree levels of inlblel ebliliil were set
up and elight individuasls seloeoted st randorn from eac) level,

These Individusals were then scsirnsf at random so tlat easch
level of abllity was represented by twoe groups of four
indivicuels each, UGroup 4 snd AA represent the hiirhest ability
level; proups L end ) the middle levely snd ¢ gnd ¢ tle lowest

level. The distritution of scores within each prour is slsc



ey
27

shown v appendlx . These grovps were Lthen orGerec in labtin
square fasblion to conditicone end Lrieis as shown in Table 3.
In selectlng the particclsy lndlviduals w.o were L0 recalve
preaise and reproci in the iritisl round e random procass wab
used, Alfter thls iritisl esssismment the condlticns were
ordered g8 showm. Subjects were tlier subjected to different
conditicns for each rounc of plery Wil eschk sul ject perbicle
pablng in g Lobtal ¢f elix rounds durin; the experiment, Tle
scores oubtalined wler each of Lhe conditions ere given in
Lpperd iz &, wcores ocblelied under bthe couponents of tobel
BCOTe; LeBey [lrat three Noles, midile Three Loles,; snd last
three Lules, ave glven in aprendices K, L, and ¥,

iaring competitive rounds the group played sz & foursome
with tie experimenter acconpanying the gyoup. e exrericenter
recorded strokes &b shown Iin 4ppendix I and adminlstered yraise
anc reproel according to the ordering of the candliticns. TIwe
of the Individuals within the {oursome recelived prelse and
encouracenent whlle the other btwo were nepatlvely crliicised
and reproved, burin: nonscopebibtive rounde tle individuel
sub lect played slone sccoompanied only by the exporimenter with
praise ant reprool belng sdministered ss demernded by bhe
experinentel deslgn, w0 experimenters were agaln used Lo
conduct the atudy with only one experimenter asccoanpanying any
group or individuasl. Lifficulbles in sechedulling pro:ivited the
counter belancing of confitions Ly exporimenter so Llhiis source
ol verience remsins uncontroelled in the systen,

ine experimenter recorded tie comrents and behsvior of the

subject durins the round which served ¢ indicalte the subjects!?
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feelinss toward hls verformence. osxawuples of such notes 1lne
clude, "hyows club®¥; "Uon't pive & ____ sbeut thls round™;
" well, tomorrow 18 snother day'; "it wesn't that tle course
was bed, I just dildn't carve,” end "I don't like to plav by
ayself.® A% the completicrn of tlwe six rounds of polf the
sublects were ssked to snswer the questions gnt malte the
ratinrs shown on the firel (uestionneire form siicewn in Appendix
e

burine the course of erxperimentellon, one Indlviduel
drormed from the experinent alfter the firet raund of rlave The
rroup of which e wss & newnber beyan the exreriment undey cone
ditlons of "no corpetition.® Therefore, subestitution of
ancther vplayer couzld be nade without claturbing the conditions
of the exveriment for his grourn or coenfoundling them with
practice. Fortunstely, for the condiiicres of t1e experimert,
ne other losses of subijec$s occurred. Ireliminary rounds %o
establiah level of perxrformgnee weres begpun on “arceh 15 and
play under the experimental econdlitlions wes begun on Aprril 5.
bxperimentstion was cumpleted on HMay 17 wlith a tobal of 144
roundg of golf plavel. Lesther conclitions reomained falrly
uniform throuchoet e experinment wit%h only three Toles of
rlay for one nen ralined out. These holes were rplever hefore
the rroup eontimed on to the next condistion, Illness or
infury of the sublects foreced vostpornemert of play in three

instences., These wore not Incurred duvine rolf rlav.



The dste collected were summarised by analysis of
varisnce. The cosmputational steps in ths anralysis of veriance
deserve o briefl discussion at this polint. They will be Laken
up in more detall by concrete example after the firat results
of suech an snalysis have been presented. 7The ateps sre oube
lined in detall by Fisher (10 ) axd Snedecor (25 ). Briefly,
the snalveis is deslpgned %o {a) determine the total variance
sbout the general mesn by dtaining the Sotal sum of sguares
of devistions from this general mean,. %This is the total
amount of varianoe sssvolatoed with all veriasbles In the
situation, (b) The total varianee is then broken down inte
specific pavts each of whiech i1z Lraceetle to one of the main
experimental feactors called main effects or to the intere
action of these maln effects, In this experiment the msjor
interest centers arcund the mein effects of (1) pralse ar
. roproel and £R) Capetition, m &tzéraa&im ﬁ‘raata may be
thought of as the effect of a scombination of eonditions sueh
ss "no competition with reproof." (¢) The residuel (or error)
variance is that part of the variabllisy which cannot be
asccounted for by the sxperimental factors or thelr interactiona.
It follows that if the total smount of veriabllity could be
agcounted for by the variocus melin effects and Intermctions
there would be no residual or error variance, (d) &n
officient test of significence 13 provided by the P redtic, F



e the rebico of the verisnce of the factor under consideration,

2

efley IrTeize ond reprocl, to tle error varliance or vericnce due

=4

@
(o uneontrolled ranfom veristion, The verligrce contriluted by
rralre ard rerrool iz corrared with the error variegnce Lo
detern’ne yvhether or not 1t is preateyr then thet of erroy atbt a
set level of confidence., The probebdillty of the oceuvrrerce of
& riven ¥ wvalue is civen In tables of ¥ velues which st ow the
mmeoricsl value of the retic {variance of varisble under con-
zlderstionfvarlance of orrur) vhich must be equslled or
exceedsd In order %c be ;rester then fiuctustliomes whlek world
cecuy merely by chenee., tne sroenld besgy In mind tret Lo F
velues obtalned sre retice besed on suroaery giatlsiics end
show oply the chance exyectsatlien of suell velues heln. reacred
or exceeofed, If arn experimsenially controlled Jmetor 18 ine
troduced Iinte tho systen, .., rreise end roproof, sl thaet
e statistlc emn show 1s shether or not (hie varipbllisy in
rapformence unter these contiitionsg is cryesbter then wo X he
exrected under condiilions of rernfom eeampling varishility. Vor
eacl: gneliyels of vsrlance the hamogenelly of the vorisnces of
the sulesrours wes tested using the Yelsheligyer test of
homorereity (L1) ss outlined in reference (16, 7. 78), "™is
toot il Tundarenial to the vse of the ! test of simificance
ubkilired in the snalysis ¢f varisnce, 1t i3 desl-med %o test
the hvpothesls that the varlances of the sgnples veed nre nob
sirnifleently differseri.,

Tre problexw mey be clarified by brlef discumsion of the ¥

teat and the dlstribution of ¥, The disecovery of the  (igwe

tribution provides an answeyr o ths follewlns type of rroblems
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Aspume a noramlly distributed variaste in an Infinlte population,
From $his population, randomly szelect two samples each of s
srecified muwbor of cases. In that these samples are rardomly
selected, the variances { 0?2 ) of these two pamples { og and og }
will each be an estimpte of the true varisnece of the pomletion,
But due to sampling errors, they wlll differ fyrom the true
varisnce and from otheyr by verying smount depending

gize of the samples. The problem is to determine the proba-
Pility of obtaining a 4ifference of any specified size

(ci - "2 )s» granting the above assumptions., The P test or P
diatyribution is s solution to this problem, The problem is
atated In slightly different though equivalent terms, Instead

of dealing with the differencus between two varlances it deals
with the ratio of the larger varismce to the scwmller variance
{of ) °§ }o It gives the probabiliity of obtaining a ratic of &
given size or larger.

Yote thaet the following sesumptlions ere made:

l. The variste is normally distributed in an
mmma Wl&%ﬁﬁn

2o The log are randomly samm from the
i This irplies that the
wma are independent, 1.¢., variastions
_2n the pixe of ome variance do not. cperete
%0 infimence veristlons in the size of #o
other, 1,8., there is no blas cperating to
eguse such s N},a#iansh@ in the slze of Lhe
varianee.

The firet sssumption has heen shown mia-iealw not to
sericusly invalidste the teat ( 6 , p, 24). The second
appumption is tested thyough use of the Welsh-Hayer mmxm‘_
In this study sssigrment of the varisnce attribmtable %o
sach of the main effects and thelr intergetions was made dy



usual anelysls of varilance procedure. In esch apalysis, tWwo
sstinates of residusl or srror varisnce wes mede., In the firat
of thwese, thw residual verisnce esppropriete for tesiins Lhe
glxnificance of the varisnce atiributalle to gvstensiieally
varied condltions, l.e., praise snd reproof, and of comrvetition
wae estimmbted,

The snalysls and teste of aipniflicance based on this
estlinate are presented gs the first of each of the subsequent
tables and 1t is this anslysis upon whieh conclusicne reoarding
these veriebles are Lased, The sztimute of error verlance in
L:is cese is5 tlhe Hobal varience lese the warisnce attributable
to the maln effects of prelse snd rerrooel and of competition,
thelr intersctlon, snd the bebtween indlividual varlenee,

“r“i “‘%“’%“ ( %“%*”ﬁgagz*ﬂxmém*ﬁm, Ind. “%z. tns. )

In the second smmlyelis the verlance attributable te all
contiitiong whetlhior clisrscteristic of corditions or of
individuals was agsessed. This snslveis and presentstion is
neeCod if one is to obialn & complete pleture of all zources
of verisnce and thelr relstive effect In the sysbtem, This
aralyeis is presented as the ssecond englysls relstive to any
set of deta and l8 the basls for copelusions regarding the
variables of $risl amd of level. The estlisste of error
variance Iin this case 1l Sobal variance less the warlsnce due

to the =win effects plug any gipnificant intorescition verisgnces,
Analysis of Fsycho-iobory Tesk Late

The ordering of bthe expoerimentsl varislhles irn this desipn

iz showm in Table 2. Under these cunditiors eoel. of the six
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proups was comprised of e individusl from eseh of four initiael

abllity levels. Vhen the order of experimsntal comditions

ealled for & crovp o wferpe conditions of pralse, sll

irdividusls within thaet sroup were subjected to the sane cone

ditions of praise, In like marmer gll were sudbjected to reyxrocf.
Anelvais was csrriod out with respect toc the follewing

sete of date:

1. Totel task scores for six trisls on the Cask
with all groups uncergoeing all contitions,.

“e Tobal tabk ecotes Wik any ne PP uwndere
oolns only three of the conditions of the
exper luont .

“e lotal tesk scores wlih eny me group wmuers
eolins only thee conditions of the experinent
ard with sdded monetery reward during
canpetitive trials,

ins 81l conditions (4 »m 24}, The test
of the homorensity of tlw veriances of the svbweprours showed

the varisnces not to differ sisnificantly (In = 54473 k = 53
i & 4)e The soalysis of the variances of this dats is civen
in tebumier form In Teble 6. In Table € 1% will be roted that
is not a significent
source of varistian in performence, The verisble of

the varisgble of pralise end reprocd

compatition is associated with wvarisblliiy of performance gt
between he 20 percent and § percent level of confidence.

e intevaction of ‘the two varisbles 8 sl nilicent ol bebwsen
e & percent and 1 percent level ol confidence. Table 7
shows the meesn performance unfer sach of the conditions.
Floure 1 1s a graphic preseniatlion of the meen performances
unfiey the conditione of eompetition wihille Fipure Il showe —ean

eriorneance undey cundliilons of pralise snd roprool,



TALLE . Anelvels of e wvarliesrnce end topte of slirnificence of
blie sxyperimentally veried condliblionsi paychiten
Lepis ala o urerpelne ol conciticon

Sum of
—— - w‘wzéxé%}& Lo ”iaguﬁf‘iﬁ;ﬁ__ ——-— -nci-:g* Ll t:i&?—igzxgam e fj" e o wmem i‘ ——

my Fralse o Loprocl 23105.6 i 24150 o6
e buzpeuliion LoUELl .8 £ 110EDBE.E .87 < L20 2,05

ER IRGAED 8 2 15881441 561 .05 >,.01

COOTTEZ 5 B3 B0TEDALO
sesliusl 5U01304.6 11D 52090 3
Cousl 15241164.7 143
2 2, 2 2 z
L4 - {8 : 3
B © My {'x;’il Tl T Pr o %r .Y "met. Ina, “Bet. Ina.)

Fran Table 7 it will ¢ seen that coumpotitiorn of pairs in

a groupr of four hae the hirbest total score end "ne cospebition”
has the lowesit total score., In comsidering the scores obhteined
under the corbinatlon of corditions, the hirhest totel scove is
found under comditions of compstition by pairs when Lthe rroup
wap pralsed, lowest tolel score ls found under conditions of
"no compebitlon’ wher the subjects were reproved., hAssisonment
of the vsrilancer 10 each of the seversl sources wes nade and g
shown in Table O,
Tibids 7. Vleen scores of pevchow-notor perlopmsnce under

s

N I AR LI 1 BV g
experinentally varied conditions; 21) roups vrgre

golng all coniltions.,

o P T = 3
Competiblon”  Cowpehition Oormebls

Fraise 765146 7667 .1 7545,.5 7628 .1

e ecem e Sk o

Keproof THGO B 76531 6444 THE0 o6
Total TETE o2 TET0.1 7595 .2 T615.8

Competlition & egeh individuel perforeming alone

£ Cumpetition » competition Lebween pairs Ll & groupy of
four for highest %Qt&l scoye of va ir

3 Competition £ intivicuel compeblition ln groups of Jou

W ’g

“o

fad
$
¥
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FIGURE I

MEAN PERFORMANCE ON
PSYCHO-MOTOR TASK BY THE
SEVERAL COMPET ITIVE CCNDITIOCNS

7200 o=
7800 o=
7700 b
[12]
E
=
S 7600 &L
o
8
N
)
5 7500 &
o
)
o
%!
7400 A= No competition
—— — Palred competition
—w Individusl competiticn
7300 o
7200 L A . A . 4
1 2 3 4 5 6



Score in 1/1000 minute

7900 |

7800L

77004

7600
1

75004

7400

7300.

36

FIGURE II

MEAN PERFORMANCE ON PSYCHO-MOTOR TASK
UNDER CONDITIONS OF PRAISE AND REFROOF
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LALLE O. Contributions to the variebllity by each of the mmin
varisbles and thelr interactions) psycho-mobor task;
all ;roups undergoling sll conibions,.

__ _Yerisble _ _ tquares_ _ af_ _ Veriamee_ _ F__ _ F_
i;'?z Frelse & Heproof 239155,.,0 1 20155.6

g Compebition 236513,.8 A 11BE5C .9 2eSG 220
Ty Hetween triels 26432138.5 & B2B64R .7 10,886 <01
By Detween levels I7 17561.5 3 1254180 ,.4 20 W5 <1
SN B76428,.2 g 158214.1

Iegs 1783580 ,6 ] S80T6.1

Iyva 36446.7 5 12146,0

Ipxs 470080.0 10 4T00B,O0

Ipga 163037.0 6  27172.8

s S 403064,4 15 268703

P 1MTE76.7 10 114767.7

Iyxoxe 70650 o9 6 1177345

s ST $86181.9 16  39078.8

Iprand I057819.2 30  35260.6

£ SYPNN 2126175, 30 7003942

Hes 1dual ¥ 6614080,5 132 50113.0

Total 13241164.7 143

# liesidual varisnce £ all intersction veriances

The analyeis showm in Teble © provides & comerete exenple
by wiich the analysils of verilance procedure may be illusirsbed.
deference o Tables 1 and € will show thet scorse weore chigined
for esch of the 24 individuals under each of the conditions and

ezch of $he triasle. A totel of 144 scores wes svallable for




























































































































































































































































