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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




g

" 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



PIAIT] IX* Scoring console for the psycho-motor 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
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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
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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



snalysls upon completion of the experinential tesiing. “lhe
total sum of sguares (Table £ was chisined "'ﬁfjg ‘mrzﬁ:;zg‘ut ing the
pum of the squered Gevlietions of tthe 144 scorece {rom the »wan

of these soores, This btobtal sum of squares dlvided by the

total decrees of Cfreedon provides the estlimeto of totael
variance of all scores { oi, e & s8laple rls Tor ohizaining the
depreocs of Ireedom ls to subtrect one Ifros the rmumber of squared
devisntes under considersilom. Vor g norve conplebe dlseuesion

of derrees of freedon see reforence (19 )}, pare 33.

The verious corpoarents conbrilutine Lo the total varise
Bllity in the experimenial slituation sre represented by the
neln effects end intoractions, "he malin effects are £4, Lo,
Be, ant Hge. The intorectlions are Ijeo, Iijgms o ¢ o ¢ Iqeoamyge
The sum of gguares of esch of those sources of varisnce is
determines by computing the sum of the sguared deviationg of
the mwan score for easch of the brealkdoens of the verlsghle from
the mean of all scores. Por eraryple, the sum of sguasres for
the variasble of Ex {(botween trials) is deternined by surming
all scores cbiained wxkier each of the breslxiowns of e
varighle, l.e., triasl 1, trigl £, trial 3; trial 4; ctc,.;
obbaining tlw mesn [or each breskdown ( ZXfH); end sumning
the squerel CGeviatione of emch of trese mesns Lrom the ;rand

L

or Gobkael mean for all scorosf.
Sun of ; 32 2 e pu Y 2,
nsnes tmz;uti) * m,ﬂm,ﬁz} e mt&fs%)”] -y O E

“he ratlic ol the sum of sguares Lo the depress of froedom
LL/ET cives the estineie of varience {  f), It will be re-
called fron the discusslion of the ¥ test that we way ssilimte

e population varlance LY Crewing samples fyan thet vopulation.
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e variance bebtveern trials ls & estisste of tte populatlien
variance, with the ssogple dyewm In such & way es Lo show the
extent of wvarisnce assoclisbod with differences bebtween trisl
reans, oinilsrly, the verlances of sll olher meln efTechs and
Interectlions ayre estinmnltel.

Heference to Table 2 siows thet tlhe verlsnce helvween
trials is an unconfounded ectimate of thils verlente, l.e.,
witiin eny wne Lrlel eacl Individual, esclh level, snd each
combination of eonditions 1o repregsented in exactly the same
way a2 3% 1s in any obther trlel. Comfounding cconrs wien this
cenéitlon Coes nob exist, Im Telble 3 the »aln effect of
corpetitlon fg confounded with $rial snd with level. Each
ievel of irlitisl abllity dif pot recelve esch eondition of

competliblion éGaring esel Htrial.

marple, Lhe condition of
raired competition (8 z 2) in round one wes undergone by level
& oard A4 plone, Any estirpte of the veriance of e¢oupotition
by Hrlal would be unduly InlTluencer by the level of iInitlal
&1till of the Iindividusls. Two replliecgdicns of thils besle
deslern would enebrle ono 0 ocbialn the verlance eztimabe 1f,
uncer repliecastion ons, levels B and D wverwsnt B8 x 2 on trial
une snd, in replicetlon two, levels U and CC underwent the
2 = € competitive conditione on ¢rial one. In bolh replicstions
the errropriate ordering of conditions for the other five
rosndis mast, of course, be nade.

The estinmate ol reazlduel varience in Table & wes nefle by
subtracting the sum of scuares of gll the smin effects from
the totsl variarnce and dividines this rﬁaiﬁuﬁl sum of gguares

by the apvroprlate degrees of freedom, Hefore thils ecould be



égone, however, & btest rmst be made to detormine shether the
interactlion varisnces sre suffiecliently different from the
hirhest ordor Intersctlon veriance (Iyynyazes) 80 ae not to
coeur by ranfom sampling verisdility., (P test.) If none
Giffere sirmificantly from this interactlion verdiasnce, they are
corkined to glve an estimate of residual verience.

The cuceblion is sowbines ssled s Lo why the hirhest
order Internction verisnce is ueel gs the first estimete of
residual variance, It wlll be remerbered thal residual
varisnce iz that variance contributed By the rumercus rendom
unccntrolled varisbhles scting irn the situetion, €.s., aprparabtus
chenges, vearying 1ighting conditlions, ele.

In the apalysis In Teble 8 the toitel veriance in the
altustlon hasg been aceounted for Ly the ualp af‘fm%s and
interactions In the zituetlions, The kighest order Interesctiom
variance (Ijyoem.a) embodles the combinetlon of all the verlous
breakdowns of all the verisbles In the siltustlion, Thalt is,
the esbizmate of veriance in this cese has dbeen Lssed un
variation in meane for ell the possible conbingtlions beglimming
with the mean for those Individuoals who were prelsed, who
performed under "no compeiibion,? who performed $rial one,
ant who were of level one, and 80 on fthrough all possible
combinations, This then 1s the varlisgbllity eontributed by the
actlon end intersctlon of all verisbles operating in the situa-
tion, Therefore, it is vsed as our flrst sstimste of error or
ros lduel varisnce apainat which to test the other intersction
sources, After finding that 1t dosa not differ significently
from the other intersction varisnce; all sums of sguaresz for
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the Intersetion are conblinesd to give e new eallinmaie ol
reelduel variasnce. e vardebliliiy coniriluted by Lhe saln
effects are then tesbed suelnet tiils reslival varlance, l.ee,
varience of scurce under consiverablon/resldusl varience ® P,
In those lustances In wivieh the verlance of the maln effect
was smaller than e residusl verlsnce no ¥ btest woe made
gince obvicely the mein effact was essocistel witdh lose
variation in perforcmnce then wee sssocisted with residual
eryrer SoOuUrcok.

Teble ¢ shows the meann performance under each of the
experinentally veried conditlone in the siltustion, f.e,., (1)
praise and reproof, (2) eompetition, (3) itrial, (4) level, end
(8) the interactions. Fipure II]l presents prephicelly the

maan performence by trisl of ihe psyohiwencbor btaslk,

reveho=-motor Ltotal tesk scoreg with any une

underseling enly fhree of the experimentad

(i = 48). “he test of the homopenelity of the verisnces of the
subreroups showved these varlesnces not to diffey siy ﬁi?“!ﬁ&ntl’g
(I ® (05983 k = 53 ¥ = 48}, The analysis of tre veriance of
this dats is rliven in Table 10.

In the anmlysis ©f the dete &8 showm in Teble 10, none of
the verisbility esssoclated with the main effects of preise and
reprool or thely Interactione wes 2lrmmificantly sresker thar
the residuesl or unassessed varisnce of conditions ic the
situation. Sinee the mean varietions of the econditlons does
not Gllfer sismillcantly from residual veriarce, no further
discuselon of these 1s necessary.

The condributlicns to the bokal varisbility by sll the
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Score in 1/1000 minute

FIGURE I11

MEAN PERFORMANCE ON
PSYCHO-MOTOR TASK UNDER AILL CONDITIONS
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TABIE 10. M*&l}*aia of the varlance and tests of significance
of the experimentally veried condlitlonsy psichoe
motor btesi; any one group undergoelng tml" Ltiree of
the exparimental conditlione.

Jum of

e “%‘ﬁréaf'_lg e Squares df  Variance = F
Fy Fraise & Reproef 3H028,L,0 1 JCUER L0 -
By Gompebtltion 5051840 2 2P85G .0 -
Iyen 15541.0 2 TrT0 6 -
Detween Individuals 11565500.53 47 BLANDER B
Res idual ¥ 7756147 .7 91 65252,5
Total 194235618,0 143
#mglang:-(a, o + mo. + n # + oy, . 3

3 2 N v %Fy w0, TP, 01 T PBet. Ind. TRet. Ima,

sasessable varlsbles in the experimental situsticen is ~iven in
Table 1l. in thdisg teble lg sh.own the V&rmrzility gzcee latsd
with those fectors pecullsr to experimentally varied condltlions,
letra, praime and reprool ard competitliong those pecullsr to

the individusl, l.6., level of initlal abliity ard ermcunt of
rrectice or triel; and those due Lo replicstion.

Teble 1l showe the sources of gll varlsbility in the
experinental syaten, 1t was found thed none of the interocktion
variances Ciffered eimificantly from the Hisglest order intere
action varisnce (I1ppewraysle Therefore, &ll intersetion
varisnces wers corbined 1o glive an estimete of the residual
oy error varisnce In the sypien. The ratle of the varlances
of the mglin effects to this residual varistion is riven in
Table 11 {mce columm F), Of the main effecis, the nean

veriation between trisle arnd bebtween levels differs sipnificently
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ALLE 11, Contributions teo e varilsblilidy by esech of the
resesasble variables; psychoenobor tasik; eny one
proupr undargeing only three conditions.

| Sum of

¥y Praise & Heprool JGPRB O
gy Competition 53312.0
E. Debween trials  3250168.0
E, Letween levels  42668173.0

By Replicatlion 26582 .5
Iy.0 15541.0
Iygm 7569340
Iye 526501.0
I1x5 S700.7
g 280267 .0
Io.s 536709 .0
Iner 153004.8
o 407529.0
Iges 94798,
S P JEO4ER,3
I1y0x3 2124%75.,0
I300.4 GIRTL6.,0
Lyxnan 6043055
S GEE043.0
Lyxzxs ET40%67
Iyvaxs 50462 .2
Iy aes 520735.0
Ioxmes G70241.3
Insaxs CRED08..7

af

— Ao

S S U > NS - B« S - S S S ™ BN ¢ SN - S - B S <. S < B - S

o » B u o» o

_Verisnce

EE928.0
29656..0
1625084 .5
1428784.3
2652,5
TTT0.8
B764C.5
1L75530.3
BT00 7
64060 8
89451.5
TEHET 4
GT921.5
4T589.5
519807 « 4
53118.8
135468 .6
S02 1517
1063405
43700 .,9
16820,.7
26TR7.9
1G7560.5
04484 .

}? ’i\

Rl e el

1eaY <W 01
16,24 <,01
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Tabid 1le {(Continued) Conbtrimuitions o the veriability Gy
each of the assessable varlehlesi peyohoe-rmctor tasks
sny one group underzolns only btloyee conditlong,.

Sum of

- . Jerisble = Sguares  _4f  Varlence T = F
Lo toets 11050849 5 19465 ,,3

Iypnind 1213087 0 12 101155.6

Ty T TOBTE o8 4 176697

Y xfxdnt 125515.8 & 200068

ST 376101.1 & CLBD3.5

Loymeass 1O0T0ES .6 12 63024,.1

B T 1837703 .4 12 153148.6

Reeidual ¥ 11785288.5 134 GTST2 .3

Potal 18425618 .. 143

% Hesidual verisnce = gll Irntersciion variasrces

from the residuasl vaeriance. Thus, performevnce upon the task
showe inprovenent with prectice for thayee trisls srd the
differences botween levels s set up initislly sre mairtained.

lisen performance scores for the walin vesrieble of (1)
praise and revroof, (2) coupetition, (3) trial, and {4) level,
are glven in Teble 12, Oince only the variasbles of trial end
of level show slgniflcent mean varlstion, they alune deserve
gspreclial attention shern cunslidering this teble. %With rererd o
mean nerlormance per btriel, Table 12 ghows prectest Lurroves
ment In score vetween itrlel 1 and triasl 2.

Anplysis of

reyeho=-mobtor back scores witd sny one rroup

i

undercoelne only tivee of the exverimental conditicns srnd with

ponebary rewsyrd stded under competitive conditions. : & 24,

Throughout this pheze of experimentstion under eonditionms of
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ctitlorn, ¢ five Jdoller woward wat ilven 0 ¥re rale 10 any
group of feour coutanlinirs e Dirbest owliined Lobal score undsy
concitions oif & x 2 ceormpetition. Two ard ocne<-hslf deolliars was
rivern to the Imndividuzsl obialining the hil-lest Sotsl score under
conditione of individual competition In g rrovp of fouy, The
test of the Lomoreneldy of vardlance for the subegronps ghowed
tie varlances not to ¢iffer sipmificantly (D7 » JLLE7; k e B3
¥ = IR). The enalysis of the variance and togis of s8irnie
Ticance of thoge varistles rseullar to errerimentally vearied
conitiomse, i.e., pralse and reproof, end comotition, are
~iven in Teble 13,

Pndias Lie Anmalysis of Lie varlanee snt hests of sismilicarnce
of the experizmentally varled condltions; fs“cMw»
nobor Lasky any one groud unkergolng anlw three

cenCliione; morcbary rewsrd undcer concitions of
comebibticn.

Sum ef
Variahle Souares ar Yarlance E P

Wt wew IS damie  HONE  SeSe  GNR  Boees il WNesk  Aleie e W“*u—mwm“wnwwumwu—m“

iq Praise & heproof  1T0A31.,0 1 170431.0  5.31 <.20 > .05
g Corpetition 65317,0 2 S2650.5 ’

Iyx2 51446.0 2 1572340
selween Individusls 564806C.3 23  15866G.4

o S =
Tosicual ¥ LoIGEL2T 4

g’,’a_

51549 o4

Total 61426£5.0 71
2, 2 2 2 2 2
% » T - c, * B, o, * A Oy + , ‘
i e R T N TR A T, * "Bet. Ind. “Ret. 1m.)

Jron Teble 19 it car twe seesn $hat 1o variance of pralise
anc rerroet is reater then the residuel voriance wiith an I
rabic alqnificant st betweern the 20 rercent and L werecent level

of canfidences The varisbilliy aessoclisbed $1ih pralise end
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reprool ls seen 50 be larrer than thet belween Indlviduals
althouch not sirnificantly so (V & 1.07), The meen periormance
scores under tre condiiion of Tedble 13 a&re sham Iin Table 1l4.
THLLE 34. Yean score of psycho-mobtor perlormarnce under tre
experimentally verled conditiome: any one proun

underpoing only iharee of the axparim&%al conditions;
monobary mwm%f’ under coenditions of compebition.

#¥o | 2= 2 1x3
— e . Competibion” Competition Competition —  Total
I'railse TE6D .7 TEES .6 TEELD 4O TEIB.8
Eeproof FH520.5 67148 T816,9 TE536 .4
Total T545. 1 TeLY .56 TEOE .5 THE8.1

"Ho Compebition’'® each Indivicdusl perforning slone

2 x & Competition = cumpetlibion hetweon palrs ir & croup of
four for Lijhest totgl score of pair

1 x 3 Copetition & Individuel competition In groups of four

Table 14 sugrests thei the gstdlblon of & monetary rowsrd
to the competitive trials was sccompanied by & grester
difference bebween pralse and reprcof than between tle
diffevent condlitions of competitlion. In the more Interesting
situstlione of monetary reward added there are indliestioms of
8 posltive relationship bebtween the dimensiocn of "irterest in
the tesk” and conditicone of comretition whiec! are survorted in
lster arnalyses,

The varlence associsbted with each of the experimentally
varied conditions was analysed snd ls shown in Table 15.

A1l sources of varietlon in the system have been secounited for
and the relstlive smounts of each can he seen, A coiparison of

the verisnces shosn in Table 15 to the Lighest order Inter-



Conmtributions o the vearlablllty by esch of the
asseessable varishles; peyohosmobor bask; sny one
sroup urderpoelng only thyree comdlitiong: monotary

roewnid under conditions of cormpetition,

Variable

mm.mﬁumwwwwmw*umﬂmm

By Prelse & Heproof
By Competlblion
Hm etween trial

g detweaen level

T1xsue
ipxsw4
L1x2xmxd

Hes idual ¥¢

Tobal

, s 2,2
« ¥ = the retic o /o

Sum of
Seuares

ar

- Yerisnce

aad

D et

350 .7 1 I70430.7 2471 <WB0 >,086
65316.1 8 35668, 1 i
460740.5 2  S348T4.5 3,74 <05 >,01
BEODEL.E 03 200996.1 4,82 <01
31447.1 £ 18723.5
TEEE62.2 2 2  T6TB4lel 5,58 <W01
£0114.1 3 YB7L.S
CIO0EB.0 4 154770.8
236505.7 6 @ 59417.6
2EOIOL o4 6  42732,1
290761.6 4  T4940.4
456754.,9 6  76150.8
BU1T55.8 6 46650,.2
741002,9 12 618327
E7OCB0L7 12 T3306.7
BE31517.56 Gl  €2811,8

6l4D604.4 72

residusl

e Hesildual verisnce w gll interection vardsrces condlined

excepting thet of liex

action veriance in the aystem (Ijyper,s) shows thaet¢ all inters

action veriances excart that of the econbinption of preise and

reproct and trisl (I.s) €o not differ sipnificently from the
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Liriest order Ilrlerection varlance. Thus, all intorsetion
varlances oexcept lixy were copbired Yo glve an esbingle of
resifuesl veriance based upon the higher rumber of depree of
freodomy 61, This varisnce apresrs s the residual veriarce
in Table 1l&. Conpsrisonas of the vearlarnee of the mein effects
{By, Ep, Bz, are I4) and verlance of the Intersction Iy.= to
this residusl verlance shows the variance of level (Fa) and the
verlance of ithwe intermetion tetween preise and rerrool ard
trial (I;,=) to be significantly different from the residual
veriance. The  retio (2 y,# resicusl)® 4.2 and the ¥
ratio (2 / ot Teslduslys 5H.86. Doth of these I values are
sig}*—;iﬁ;c;}wﬁ bevond the 1 percent level of cunfidence.

The way in which these varlaebles are gssoclieted with
perforsgnece ney best be seen by reference Lo Tgble 16 in which
the nesn performance undey éll conditions ia glven. drom
Telhle 16 it can be soer thelb tlhe mesn performance of each of
the levels as sgel up frow sn Initisl two minute triel sre 26111
meintained,

The interaction of preise and reprocl with trisl shows
8imilay performarce for all trisls under condltions of rraise
but under conditicons of reprocof trisls one and tweo hove low
mnean periurnance scores wlth trisl theree showing a mean pere
formance comparable and elightly sabove tiose obtained under

rrelisos,
Sunmary of Analysis of the Faycho-tiobor lata

The statistices ocbtained from the thyee snalises of the

wayeho-nolior tesk data shows
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1, The nein exyerisental conditicne of ) pralse and
reprood, and¢ b} competitior and thelir intersectiom,
ghow no alenificsnt variatione In mesr performanee
when a&bé&mﬁs wvere rlven thyree trisls on the task

{Table 10).

2e The varisble of preise and reproofl has g meen
variability signiflicant at bebtweern the 20 and the
5 parcent level of confidence when & monetary
reward wes added to competitive conditions with
pr?ibe ehowinr the best performance (Tableg 1% ené
).

S, The warleble of competition shows & mesn varistion
ir. performsnce significent at between the 20 and
the 5 percent leovel of confldence when the sudjechs
were giver six iriasls on the tesk with Lest per-
formance obtalined under concltions of peired
csompetition. The Intersction of the meln verisbles
of &) praise an¢ reproof, end b) competition, is
essocisted with verisbility in perforasnce at
between the 6 and the 1 porcent level of confidence.
in this respect the conditions of palred competition
coamb ined with praise ghows the best periormance with
noe competition® ecombiined with praise showing the
poorest (Tables & end 7).

Analyais of the Colf Taek Daeta

The opdering of the experimental warisbles In this desion
is ahown in Table 3, Under these corditlons groups & and AA
wore comaised of individusls of squel Iinitisl performmnce and
sonetibuted the highest level of irnitial perforsencej gyoups
L oand BS were made up of Individuals of equal Initial pere-
formence at & lower level of Initial performance; amd grours
C and CC were nade of Intlvidusls of equal Initisl perfomsence
et the lowsst level of performmrnce.

Under the conditions of this desisgn the variabile of preise
and reprocf was ordered s¢ thet during group performerce two
Individuels within the group were pralsed wille the remaining
two were reproved.

Analyels was then cerried oot with reapesct to the follows
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1e Tobal muntber of strolzes fTor the nines h.oles
in the round.

2. Tobal number of strokes to eonplete holes
1, 2, and 3 (dexlymated as "Tirst three
Loles™) .

3, Totgl rumber of strokes to comrlete holes
4, 5, and & {@esiymnated as "middle three
holes " ) .

4, Total rmumber of strokes to complete holes
7y 8, and 8 {Cesliznebed ss "last three
holeg®).

Anglvsis of total nmumber of strokes. The verlance of the

subegroups within the desipn was tested and found not to
differ sicnifleantly (L = .9944; k ® 53 N = 24). Analysis of
the varlance and tests of slignificance for the experimentally
varied conditions iz g¢livan in Table 17,

Tapidi 17 Analysis of the variasnce ancd tects of significance

of the experimerntelly varied comditionsy golf tasics
murber of strokes for & nine hole round,

Sum of
- .. rarieble = Sguares _ _&f  Verismce ¥ P _
Ey Fraise & Feproof 705 1 795 Ze66 CLE20 7,05
¥ Competition 30%.4 2 186.7 9.06 <0l
I1.0 261.0 2 130.5 6.01 <01
Letween Individuals 17754 .8 23 771.1
rResléusl ¥ 2492,6 115 21,7
Total 20961.5 143  146.6

*pplanoi-(n.62 + m. o + B, o o2 R
WPy ¥ B0, "‘s{sl ‘Ea %, Lo hgs Ppet. Ind. ZBet. Ind.

Table 17 shows thebt the neln offect of competition {uLp)

and the intersctlon Lotwesn the two malin varisbles (11323 varies
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from the rosldtual verlisnce beyond the 1 percent level of cone
fidence, 7The mesn variatlon of the rein effect of pralse amd
reproof (i) differs from residual varience st between the 20
percent and the & percent level of confidernce, Table 10 1liste
the mead number of strokes under esch of the exrerimentally
varied conditione. It should be noted in interpretins Table
18 that & low pumber of strokes is assouciasted with hich level
perforsance. 4in Flgure IV is shown graphieslly the mesn
strokes per hole., Figpure V is s gsraphle rresentstlon of the
means pey hole under the separste conditliona of praise and
reproof.

TASLE 1. HNean score of golf performance under the experie

mentally varied eounditions; purber of gtrockes for
g nine hole round,

o 2x2 l=x3
Compebition" Competitic Competition Tobtel

o AmAE wwee W O MR Bl ews  WEGE MRS WBDE R W SRR SIS SGkec e MhE SR WM BN e S e e SRR WM e e e T

Reproof 65,6 6146 6640 6445
Tobal 68,9 Gl.9 634 G5e'7

"Ho Competitlon ® each individusl performing alone
£ x & Conpetlition ® compebibion between palrs in & grovp of
; four for nizhest total score of pair
1 x 3 Competition ® individual cospetition In groups of four

Froa Table 18 1% may be seen that best mear score was
ottalned under the condition of 2 x 2 competition end poocrest
mean score wes obbtalned under the conditions of "no comeltion,”
Llightly better scores were obtalined under eonditions of praise
than under the conditions of reproof. In regsrdéd to the intere

actions of these varlialbles the lwwer, or bebier, Bocores wers



Strokes/nine hole round

GOLF TASK UNDER CONDITIONS OF

Strokes/nine hole round
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FIGURE IV

MEAN PERFORMANCE ON
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FIGURE V
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chialined under condibions of 1 x 3 ecompetliticn wilh ralse;

2 % 2 cozpebition with reproofy and 2 x 2 compebition with
preise. The higher or potrer scores were obleined under cone
ditiors of "no compedlition” under both preise and reprool and
1 x 3 competition with rerrooct.

The gssispment of wverisnce Yo all of the experimentally
varied eondltions in the exrvepimentsl situsbion is shown in
Teble 10. in this Sable the relative efllect of each of the
main varlebles and tlelr intersctions upon porformance pay be
seon,

In assizning the varlence t¢ the various scurees certain
of the intersctiona sre seen te be confounded., In computing
the residusl veriance of Table 19, the Interactioms vaerisnces
were first compared to the reslidus) varlance in the system

after all kniown variances were subitracied from the tobal.

Wt Gua el vy o e )

Hone of the intergetion varliances were found to differ
pirnificently from this residusl verilsrnce 2o sll interaction
verlances ware combined with tils residual wverisnce to pive
the sstimeste of residusl or error variance sbown In Tetle 19.
Hesldual or error variasnce eguals total wariance lese all

variences due $o swin effects,

2

. 2 oz < . 2
¥, TRy = (B ol * B ar . . . D ol )
By By sy Tty ’%% 5 R,

it can be seen from Table 19 that the sirmificant mean
varistion between levels ls meintained, There was no sipnifil-

cant amount of Improvenment on the tesik oy Lhe groug as a8



TABLE 19, Coantriduticns to @hn mlmﬁi&iﬁy by esel of m
assessable varisbles; guxr ‘taskl manber of n@mﬁ
£or a nine holse w«mﬁ*

——_Yerisble  _ _ Squares _af ....wm,...};.. —
Ey Praise & Reproof T8 1 T9.5 107
Eg cwmsm 39344 8 1967 2,65 <.80>,08
w Dot 2 5 244
2 5254.3 70.9 <s01
2 130.5
5 8.7
2 9
P 6.7 & 16.8
SN 476,0 10 475
Tixpxs”
Iyytins iz .8 & 81.82
ST 1418.9 0 M6
Texsxe *
Tyxpxzxs
Res idual eB8E0.6 1338 Td.l
Total 209615 143

# Intersctlon variance confounded with level
e+ Hesldual varisnce ¥ all interaction warlances

whole as seen from the varisence betwesn trisls (Ez). Since
the variance of the interastion betweesn trisls ard levels
(Izxs) 5 also not aignificent we may conclude that no one
level of skill showed any significant smount of
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during the six rounds rlayed,

The veriable of competiticn {(Lp) Is contribubting nore mear

e’

varistion in performence then ie preise snd reprroof (D1) slitb.ourh

rot & sienificently sreaber ancunt., (8 8 2,773 ny ® €3 ng = 1),
“he rerformence means for the rieiln warlehles listed in

Tatle 18 are pliven In Table 20, The nmean curve of rerilormence

by triel is sbhown in Uipure IV and under the bwe condlilons

of prefee snd reproof In rFiyure V.

Anslvols of totel rumber of strckes for first three roles.

meefeos o Y

Test of the homoseneldty of the verilsnce of the gubegroups
within this gnalysis ghowed these vearlasnces not o iffer
girnificently (L = ,0645; k¥ 8 5; ¥ ® 24), 7The results of the
enelyele of the vagrlance and the teedt of sirmificence for the
exrerirertally veried conditions sre shown In Teble 21,

Trhe snolysis in Teble £1 shows the verisble of proice
snd reprcoel e hevins g sirmificently larpe mean verisztion
for the firat Lixree holes of play. The veriasble of curetition
stows 11tile mean varistlon as Coem the Iinteraction of the
bwo varishles, Tehle 22 ghows the megr mumber of shrclres under
esch of the condibions.

Tehle 22 shows heet rerformence under coentitlicons of rreise
rather then reprocf. The condition of 2 x 2 covpebision s
azsccinted with & better peprferwmwe than is elbler 1 x 3
cormetition or "no competition” with "no coreiition” heins
aozoc lsgted with the poorest perfiormance. 7The mean perforoances
under the injerasctins conditicns did not éiffer sufficiently to

warrent discussion.
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LGk Ble shalisilz of the verlance snd teste of 2

€1

enificence

of the 8Kp erinenially varled i’iCFPQ‘L%iBWE«; rolf task;

merter ol shyokes “:v 4.6 Firot Lloee LOleS.
wum v
o labhle SR TGS &f ¥Vearinnce ¥ r

ny Preise & Reproof TG eH 1 T6eb ISP
By Uoupoblisvion At el 2 e 2o
Lyxe el & id.1 Lo &0
Jetween Lnividuals 1l.1 25 15048
Hesidual ¥ 1075.6 118 dad

oi;a éﬁﬁé.‘éﬁ 143

”‘i’w "’i"%‘ = igﬁl B

£

wOL

< &
.% .95
+ 20

2
- * Ny Ind. ®Bet. Ina.’

aentally varied concitlons) nurber of
the first thyree hwles,

Hegn score of polf performance unfer the experie
strokes Jor

e 2 2 13
‘ Competbit fom® Competis im Lompetition

Yraine

24,6 2343 234
Feproof 2546 24 .2 £641
Totel 25,0 2348 4.0
BEre

Yo Conpebition= gpeh individual performing alone

Totel

FARSR WL wORR BEROR godis e ek SIS SN N

23e8
25.3

24,5

2 %z 2 Competitlion » competition between peirs In & sroup of
four for aiqliest tolal score of pair
1x 3 Competltion  Individual competition in proups of four




The relative amoumts of wvarisbility contributed by &ll
the sspessable variables seting in situatiom are shown 1n
Tghle 23,

TABLE £3. Contributions to the verisbility by sach of the

azsessoble verialblss WD%@,K. tasiy a&%&a of strokes
for the firet three

Sum of

By Praise & Reproof 76,8 1 76,5  4.42 < .05 > .01
Ep Competition 445 82,3  L.29

Ly Between trials  103.8 20,8  L.20

By Botween levels  1813,8 906,59 63,48 <,01

e T e, M.

35,9 7,2

8.7 8.4

W o BN G W

Ipxe B8eB.

7
BB

-

3 | R m@c& ww._u, ,
S 90,6 H@ _mﬂ_&.ﬂ.

Res Mual ** B302.3 135 17,3
Total 4330,9 143

# Interaction wveriante confounded with lewel
¢4 Reslfual variance = g}l intersstion varisnces
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The residual varience in Tghle 23 was esbtimsted by {lirst
comparing all intersction varisnces to the totel variance less

81l pasossables varisnces,

.t & zZ . 2 2 2 Z )

: 4 L S i & » « o B, &, & & « » s " B ‘ ¥ )

W ORTT P T T Mnhe RESA
The interaction varlisnces were found not to Eiffer sisnifie
cantly from thils errwr varlsnce &0 sll Interactlion variance

were combined with error veriance to zive the new estinste.

The variable of praise and reprocf (1) is secern %o Le
associated with bthe greeter amcunt of varisbility of the two
exporimentally varded conditions in fthe situstion. The low
varlance sgsociated with triels (Lg) indicetes little ime
provenent in scores on the Iirst tlyree holes for the six rounds
rlayed. The Interaction between trisl and level (limgs) shows
thils conditiion to obialn for esel level of performerce,

Table 24 shows the meer performasnce ir the polf tssk in
the first three holes of pley under the main conditlioms of
the exrerirent. Irom this Sable the significent meer sousre
for level (fHg) becomes apparent. Alse the laek of improvee

ment with six rounds of precitice can e seen.
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ey
¢

spaivsis of tobsl yumber of sirokes for bthe middle Wiree

holes. The test of the howopensliiy of the verlances of the
suberours withir tois gnalysls ghowed tliese veariantdes not o

differ more than by chance fluctuatliom (Ly = ,8835; 1t e 5

ws

“he results of the anslysis of variance snd the Lestes of
sirnificance of the experimentally veried condéiitlons of yralse
and reproof (B1) and competition (Ep) are shown in Teble 6.
TABLE 25e énalyels of the varisnce snd testis of sipnificsnce

of the experimentally warled conditloneg; -olf Gtesks
munmber of strdkes for the midéle tlhres holes,

Sum of
Varisble Sguares ar Varlance & ¥

W e Gomes  GEeN MM SWES  SBRDE TR AW N GbYe  ORm @Bk ke e G NV WM BERE SR e WIS WS BIER  SINGE WRNS GORN- WS GERA  mew SR

fq Praise & leproof el i +1

By Competition 2648 2 13.4 Dedd € 20 > .05
Iyen 13.5 2 €8 l.84 >,20
Hetween Individusls  1423,5 25 61.9

Hes idual ¥ 63340 115 545

Tobal 2096.9 143

2 &

* ”r‘i = "t"’i - “zl”’il * %, “xm"iﬂ ¥ Bt zaa’iet 2na.’

Comparison of Tsble 25 with Tsble 21 {first three holes)
giows Lhat the varlable of yrsise esnd reproef which hea
glenificant mean varistlon during the first tlree hwles douca
not show this simmificsnece during the middle tiree toles,
however, the variablility of the condition of cunmretlition has
rema ined unchanged., 7The mean performances under Lhese Cohe

ditions is plven in Table 28.



g
&1

tieen score of £oll rerforuarce under the experle
mantelly varied sonCliions; ruvlber of strokes faor
tie wmiddle Yrres hicles.

“Lo 2 x 2 1x3
Competition®™ Compeitition Competition Tobal

mmm—“mwmmmmﬂmmw”m%“nw””““um“w”ﬁcﬂu

Prelse 12,6 15,8 15,0 187
Heproof 10,0 1 oD 12,9 1C.7
Tobal 19 .0 1 oé 1 od 16,7
"No Compebitlon"® sseh individusl performing alone

2 % 2 Competition ® eoumpetition betweern palrs in & sroup of

four for higheat tobtel score of palr
1 x 3 Compebtition & Individual coopetlition In syoops of fourp

PRI

Takle Y liste the varignces of all asssesecable souyrces in
tihe systems The residusl veriance wes olisined 1n the same
fashfon as in the previous tebles by Llirst testin: all intere

action varlances asosinst the error estimste.

2 2 4 2 2 2
n B !!-t.« - (&F e, e s o2 B & ha o A ﬁ }
r Ll s B %& By a’m Lize ‘m 1xtwh

Jhien the Interectlior verisnces were shwwn mot to differ from
this estimate error, all intersctlon verisnces were coablined

to plive the rew estinmeie of ervor or reslidual wverlasnce.

n!gf, - n‘a‘g - (nﬁl i} %;gz R %a%:'
when the verisnces of the maln sovrees are compered with this
estimgte of error variance, only the varisnce belween levels
{Gg) shows a sirmificent mean square. 'he other sources are
contributing noe nore Sthan the uncontrolled varisbles Iin the

situatlion.



TABLE £7.

Combpribubions e Lthie varlebillty by eael of toe

assessable variables; golf tesky mumber of sirckes

for the niddde Lixee holes.

Yariable

um of

Loguaras

af

Variance

K ¥

i I L R R R R

by Conpetliion

“Ze Sobween triasls
Ba atwoen levels
L1x2
$3xm
L1x4
Ipxs ©
Eﬁx&
Loxa
Fixaxs
Iixzze
{1x3x4
loxaxe ©
Iyxexixs
Res icual ¥¥

Total

% interection vweriasnce confounded with level

Hy Fralse & Heproof

o1
26.8
12,3

65541
1345
2449

2.0

13.6
69.5

15.6

161.0

1402 .6
20066.9

#

»

10

133
143

Sed

Sel
l6e1

10.5

1420 2 W20

S1.13 < 01

w4  Hesidual varisnce = gll intersction variarces

Pot

noles undey these =win conditlions,

Table 282 lists the mesr performences on the niddle three

Prom thie Lable ite level

c¢ifference 1ls etlill arparent end the lack of any lmprovensnt

with preciice iz 53111 evident.
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Anglyele of tobel rapter of sipcher for the Inst three

helegs. Test of the houegenaltr of the warisnces of the sube
rrouns within this analrsir sroweo them not o ¢iffer sipnifie-
cantly (Ly % 94003 ¥ = 5; ¥ = 24),

Tiwe dabts for these three holes was anglysed in the seme
manner as Lthe vrevious polf anelysia, The primery erphssis
in Interpretobion wes placed vnon the comparison of the
verisrces of the two rmeln condlitions being varled exrerimentelly,
leCoy rralse and repreof (fy) and competitlion (Fg) to the
regidusl varliagrnes In the situstion not ascridbable to irdividuels.
The veriances ard besds of slmificance sluwn In YTable &2 are
those vhiclh recelve =eah attention, Eepiduel wveariance in this
instance iz equel Lo tobel verlsrnce less thie varience bLelwsen
Incdividuals and tie verlences due Lo the ralr effectis of Fy
end o and tlelr irtersction (Iq.sm).
Thioli: 2Ue Analysis of the veriance and tests of sirniflcance

el the experimentally wvaried ocondéiltions; colf taskg
mupber of styokes for the last Liree Lioles.

Sum of
Variable LOuUATes df' Variance Fa P

Mo W i Sean  BANE LGE A TR e G s Bhws  bed  gheNS  MA Gk e MBS s GG R RN G GWUR Ay WNR RE UEMED  ENA widos e

#y vralse & Heproof Eel 1 Sel

=3

o Compotition Go 2 3 ed 4.47 <.052,01

doo

8

e

gﬁ} %5

Bebtween looiviauals 10627 23 Tih o2

o5 2 15.8 1e80 & .20

Res itiugl ¥ 991.5 115 £.6
Tobel 200085 143

" 2 . 2 2 z 2 , 4
oL Moy -(a,0, * B oo + n o7 + n > }
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he mean performances under the condlitliong in Teble 29 are
shown in Teble J0.
TADLE 80. ‘ean score of polf performance under tLe experi-

wenbally varled conditions; rumber of sircees Tor the
lest tharee holes.

"o 2 x 2 1x3
Competition™ Competition Competition Total
Praise 21.8 2040 1545 2005
l&ﬁ?ﬁ?{)ﬂf P 1.4 19 '9 210 P e PR
Totel 21.6 20,0 20,3 2046

"Ho Competition”™ ® each individusl perforuing slone

2 = 2 Competition » compelition between pairs in & proup of
four for nigkest totel score of paly

1 x 3 Competition & individual competition in eroups of four

in Tebles 89 and 30 1t cen be seen thet the varlsble of
competition (Eg) hies a significently greafer verlance than the
unassessed residual sources. The corditlion of 2 x 2
compobtition 1s asscocisted with the best or lowest score and
the eoncition of "no competition is sosocimted with the
poorest or hicghest secore. The varieble of pralse snd reprooct

1) iz not a sippificant source of veristion in performasnce
st thie sitease of play In conbrest €o the Flrst tihwee Loles of
11a7 .«

The relative varliances belns contributed by sll sssessable
sources In the syatem sre shown in Table 3l. This teble
supports the evidence o©f Table 29 wilih regerd te the offect of
the wvarieble of competition (Eg) and of pralse and reproof (Eq).

The meean performence scores under cach of the mein conditions



CADLE 31,

71

Conbributicns be thie verlabllity Ly each: of tle
assaseable veriasblesy :;olf tesgly nunber of strokes
for tha last three lLoles.

Zy fraise & Deproct

Es Conpetition

w
%

iy HDetween lovels

Lix2xs
Tixsxa

4
Lo mors
1 L3
1xBxIx4
Resicdual) ¥%

Total

% Interasction veriance confoundec with level

% Between trials

Sum of

o Vi W e R

10

e

11,0

LS
s

R

3449 <05 -7,01

48,20 < 01

2450 < 01

+% Hesidusl varisnce ® gll intersction verisnces

is shown in Table 38,

™his table shiows the condition of 2 x 8

conpetition to he assccisted with the Letier performmnce and

the levels ss set up from Initisl performsnce toe be maintsined,

The mean scores obigined under econditions of preise and of

reproef are very similar,
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In Pable 33 is shwown the mean performence sScores unieyr
the condltions of preise end reprool, trisl, erd level. This
table is gliven Lo sihww the scwurce of the signlificant lnteYre
acbion varisnce liymgq in Talle 51,

The saippificant verlation sssoccistec witl the intevschlon
of praise snd reproc! with btrisl end with level can be soen
In Table 33 Lo be broo it ebout by reversels In performence
from triel %o trial and froes rrelise Lo roproof in cortelin
levels. Jor exanple, in level 3, triuls £ and 3 wrier rraise
we find & ehange in mean performance from 18,0 Lo V.0, Tris
difierence 1z equallzed insofar es triszsl ls concerned by the
reverse effect Iin level 1 under the same cundlitlons,. &
gimilar situstion obteins bebtwsen btrisls 4 and O of trese
same cuondibions, i.0., in level 3 under pralise we I ind the
difference squallized insofer as triasl ie concerred by the
reverege sffect in trial 4 end 5 In level o under repraof.
These nean luctuaitione, alihough grester than would e ex=-
pected from the estimagle of error varisnce are largely
inexplicaeble wilithout reference o the Cata for eselh Individual,
Iin the nature of the desiyn the péﬁ?ar periormers within any
one level may, Ly chance, be ordered Lo eny one of combinatlon
of conditlons within gn intersction of Lhis hiry an order.
Heference teo Talle & ahwws %t the bwo poorer performers from
each. of the roupg C st CL 2 fall witiir the comditlions of
rraisc orn trligl D with the Swoe hest perlorwers frem seeh proup
fallin: within the cundibtiong of reproci. Iinterrretstion of
th:ie interaciion, thern, holds 1ittle of velue in terms of our

mein experiventally veried concitions.
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Correlatlion Analysls end Hesulis

Spesrmen rank difference correlstiorn coefficients (rho)
were compubted Detween the peycho-motor scores and the solf
scores foy the varliocus conditiones of experimentation,. For
exarmple, scores obitained under the condibtion of "mo competition”
under reproof on the pschoemobor tassk were correlated with
scores obtained under each of the comblnetlons of condlitions
oy the goll task, These correlstions were conputed to
debernine the extent to wilch eccefficients of correlation
eight slift am & result of the chenges In the ircentlive cone
¢itlons under which the task was perforzmed, Thirtresix
coefTiclents were obtalined representing the relsticmship
between scores on the psrcho-motor task under easch of the six
combinations of conditione ard scores om the rolf taesk under
egch ©f the Bix combinetlons of conditiorns. %ests of signi-
ficence of the correlation ard of differences between then
were made utilizing Fisher's z' trensformastion. The
correlations Letween Lotsl scores on the golf mxw the rsvehow
motor task under the several conditlions sre shown in Teble 54.

The rmueher of csses upon which the correletions In Table
3 were based ranred from 16 to 18, The stendsrd errcr of g'
for % & 17 i .27. 7T¢ be slirnificently differernt from gerc
at the ono percent level of confidence z' must be &8 (r = L60)
end gt the 5 percent level of confidence 1% must be 53
(r ®= ,49). The coeffilclents civen in Teble 34 show the
correlation between the variocus conditions not $o differ

sirniflcently from zerv. lLowever, the conslistent trend shown



T

under the conditliom of 1 x & carpebitiorn under reprocf indicates
the need for further exenination of the effect of differentisl
incentive conditione upon correlation or valldidy ecceffleients,
TabBlL 3. Correlations bebtween psjycho-motor tasik and gold

task uncer the several experimental conditlions;
total acores,

"

. Peyehowmotor task®
RCY 2x2p ix3P RCH Lx2H 1x3R

HoP 04 Re's .13 e 25 .40
o ZEEE 407 .17 -.ld 06 04 «53
S 1x3r =08 =04 -.22 -06 .17 .25
m HUTL =a0B 21 -l o 10 13 « 32
© 2xBR =26 w08 .- -1l $02 o351

IxBR W21 «21 05 W11 -yl .38

% High score indicates high performence on the paychou-motor
taek, but poor verformance on the polf Lask. lowever, In
yatling performence the golf scores were refllected so itlst
& positive correlatlion indicetes peositive relastionahip.

To obieln further informetion concerning the effect vrom
correlation of varying the incentive conditicons the psyoiioms
moboy taskh scores were anglysed,. In this anelyslis the scores
cobalined under esch of the six sels of experirmerniel concitions
were Iintercorrelasted. Iats for thils arnelysis wes ohiepined Trom
ihase 1 of the psychoemobor experliment. The sxperimental deslipgn
enploved In this study sllowe such corvelsiicone since each
lavel of initlal obillity s each trlal or level of nroctice
is represented undeyr esch condition (see Tahle 2), These

correlations sre clven in Table 36,
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TABIE 38, Coefficlents of correlation between scores obhtalned
w%r%ﬂ%?gm“mhtwmuhm;wmeMw
tank, -

HOP 2xRF  1xBP . ¥OR 2¥2R  Ix3R

o o 5 S o O o ey
HCP | |

2xeP 42

1x3P »46 +25 |

HCR 36 R .50

£aRH $80 T 17 -7

1xBR .22 . »87 5 | #6860 . #54

From Teble 35 1t oan be seen that $he correlations vary
widely depending upon the incentive conéitions under which the
scores werge obtained. This veristion ir correlations is not
to be expested in view of the reliability of performance Iin
the task from triel to trial (rgq » ,88),. Tests of signifi-
cance between the bigher varistions in correlations showed
them to be significantly diffarent beitween the 5 eand the 1
poercent level of confidence, These results point to the
lmpartence of incentive conditlons under which tests are given
ar criterion date is collected.

mnwuwyMﬂwuamawmm

The relisbility performance on the two tasks of pPeyCliow
notor end golf was eatimated utilixing ioyt's analysis of
varisnce technigue ( 13). The relimbilliy estimate of the two
tasks was computed using the varience snong the six trials
or roundsg and the emong Individuals veriance to ecompute an




satlsste o errey varlsndo.
2 2 7 2
g ] ey ¥ .*s
Ozeror  Tvotal (gﬁmnmgiaa. ”umﬂmyiaialﬂl

2 2 2 2 2
T © Yrrae/Cobtatned = %mong Tnd. = “Zeror/®pmong Ind.

2 2 2
OFr iy % Fontained ™ rrror/"Obtained

Ti:e velisbllity of the perycho=nchor tashk was found o he .88
anG of the ol task Lo he 96,
hesults of Analysis of the
Pinal Guestlioomalire

The cquestionnalire sdministered tc ithe subjects was
described in the preceding chapter and is shown 1ln Apperdix
He The rating scsles were analvsed 10 determine the mean
rating of esch of the secales. The scsles were scored ss a
twelve unit scale from 46 Lo =G,

inalysls of rating scale number one ("Indlcate vour
intercst in the rsme of golf st the beginning of the exveri.
menk.") showed the mean ratine o be 3.3 (stanferd devistion
= 2,52) with a rating of six indilecating very hirh irterest,

The mean rating on scsle number 2 ("Has your interest in
the same incressed oy decreased since the beginming of the
exporiment?®) was 3.8 (stendard deviation of 2.27) with e
rating of slx indliceting incressec Interest end -6 Indlicgting
decressed Interest,

Analysls of the third retins scale {rumber §) which

conpared the psycho-motor tesk with the goll task sas o



interest ("Is the ceve of (0lf more or less Inberestlng than

the ps.choemcior laborsbtory teski") showed the mesn reting to
he 5.0 (standard cevistion » ,84) with sizx irndicabline very

reich more Iinteresting and «8 indieatling very much less interests
ing,

The mean rating on nuwber 6, the final scale (¥is the
rayehowmobor labvoretory task nmore interesiing or less
interesting when you compede foyr moneyi") was 3.03 {stantard
devistion ® 3.37) with six indicating very zueh more
interesting and -6 indicating very much less interesting,

srmlysis of question 3 {%uas there any time durins the
experiment when jyour interest wes especially lowi") showed
that 1£ of the subjscte answered this question "no.® Uf the
12 subjscte answering "vea® tne answers were distributed ae
shoewn In Table 36,

P P

the filnal questionnaire ("Was there eny tim during
the expreovrisent vhen your irntorest was adveaially
lowt™) by conditions under which the round wes

Tub Ll 38, ULlstrilutiorn of “yes™ pnswers b gueaticn tires of
wF

nleyal.
lig o x 2 1x3

- Lempelltl em Competition  Competlibion Total
fraise 5 o O 5
pg procd 5 1 1 7
Total 10 1 1 iz
"o Gompetitlon” e egach individual performing alone
Z x 2 Competition = compebltion between mailrs in g rroun of

four for highest totel score of pasir
1 x 3 Competition = Indlvidusl competitlion in grours o lour




81

Table 36 ghows the rounds in which interest wae expressed
a8 being low to be largely those of "no sompetition.” There is
& slightly lasrger mumber of enswers indicating intercet to be
lower undleyr I

aAnslysis of question 4 ("¥aes there any time when your
interest was espeeially highl®™) showed only one person to

angwer "no." 0Of the 23 perscns snswering "yes," cne person
anawered thet interest wes high éuring all rounds, two socld
not recall which round 1t was, and one arnswerec that it was
either "round ¢ o 5% which aralyeils Indiecated Lo be elither
"no competition” with praise or individual competition with
praise.

The “yves® snswera were tsbulsted secording to conéitions
under which the round wes played erd iz shown in Tabls 37.

TABLE 7. Distribution of ®"yes” ansyers tv gquestion four of

the final guestionnairs ("% mp sny time when
your interest was mmi&l&y t"‘? hy conditions
unfer which this roumé was P
2xe 1 = .
- Scmpseition _ Cempstitien _ _Total

5 & 11
6 p § 8

Total ) 3 1% 7 12

"Ho Competition” » esech Individusl performing slone

2 x 2 Conpetition » competition betwesn palrs in a group of
four for highest total saws of mzr

1 x 38 Compotition = Individual competitlon In groups of four

Table J7 shows & reversal of the tyrend showm in Teble 36.
The subjects expressed their Interest ss being “esrecislly



hirh™ moest frecuently wnder conditlions of 2 x € corvebliion snd
1l x & conpetiblon and umker conditlonsg of prelise.

Thids analysis showed the differential gnmounia of intervest
wirleh the tasks Leld for the subjects gs 1t was deflined oorller,
ihe respontes o the questicmnaire lend surport te the
guantitatlive resulie presented by the snalysia. The conditlions
wiilel: affecter periormance in & cusntitative rmeamurebls way
were &lso recalled Ly the sublecis gs Telny slther nore
interesting or lesg Interesting v & wa whiel correlabes

posltively with sctual performarce,
taslistative Findings

The analyeis of the quantitstive dete has slown ir a
sunmery way the reletionshiy between certein experimerially
varled corditions and woasured performance, However, as rust
alwarys be the case, he propenteilon of bare nunmiers and
stotisbics seons net Lo present the oversell piecture of the
resulte o the ecomplebe satisfactlion of thie experinmenter,
1his secen® pardlcularly true ir thie ceee when abtenptine to
exyress the relstionship between the tash and the rerson
perloruing, the tesk. Wverd expresslions of attltude or Interest
in the btask by behavieor and comment heve not here heen
guentified ac as fully to express this relatlionship,.

The gqualisatlive differences in the behevier of poersons
perforaing the two tssks should be emphuasined. In only ore
instenece Gurlng the experimentation on the psyeho-motor Lesk
14 g sublect quyress gioainst the tesk. In this frstance the

sub ject started te strike the apparatus and sccompanied the
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cesbture wlth sypproprisie comment. It wee net uncomson oy the
subjeets, in this phese of experimentation, 1o brins slong &

¥ gession for

book to reed beiween "runs.¥ 4Lt one time a “eram
an erxaninatlon Look place. Gettling subjlects to report prompbtly
was Ciffienlt. terformance in thlz tasik Jjust 6id not seex to
make any éifferernce Lo the sub jects,

#itli the polf tesk, it ls a different sitory., The experie
menters were threatened end told ﬁﬁagﬁ%&lk@ﬁ too ___ ruch,”
Cluos were thryown snd in one ingtence thwe Lell was pounded
into the mud with the club. ormer frlends of the experi=enters
vowed never Lo spealk bto then seain (and sctuelly ¢id not for
over & damy), end above gll, never t¢ play ;olf with then, This
sort of belhavior did rnot happen in the psychoemobor Lbuslks In
contrast to the psychoemobor tesk it wes not diffieuit to cetb
the subjects Lo keeop aprointments or (o meet Lthem rromptly
even thourh in many instarces grrointments were made fop
TF1lh Auile

The task of goll seemed alsv bte create & sustaired ine
terest In the project. 4 yumber of the subjlects who verticie-
reted botl: in the peycho-motor task ard the rolf tssk have
called at the project office to see "how thinge are going,”
or "what vou founé out.” Lome of the subiects who particirated

in only the rayeho-motor experiment hsve shoen this interest,



CHAPTER IV
T e gy S
o e o oo Ll

in Chapter & 1t was rolnted out thet the resulie of
axparinents dealliny with incentives show extengive dissryeee
ment, Jeversl suthore have posited conditicna of teshesubject
interaction which mav sccount for theee differerces, The

writer has described one

such eonéition ge Yirterest in the
"

tasit, “his eondition tms beern defined in this study by e
gravihic rebting seale on which Loe subjects rated thelr
interest In {a) the parohoenctor tesk wiih no rnonetary reowerd,
{b) the ps;choemobor btesk with monetary rowerd, and {e} the
soll besk. These retings sugpested that tle taek of playing
solf was ccsi Interesting o the sublects; the psichowmmoior
task with, sonetary reward wae rext Yo gell in irnterest; ard
tne rgyehow=nobor task wlth no nonetsry rewsrd otoupled tthe
lowest relative roslitlon on the scales This crude lostrupent
stated merely the relstlive poslition of emcl of these Losks;
he deyree oy auount of interest Iin any task gsrnol e stated
i any goantltatlive way 2t the present time. Intensive repeosreh
should be undertsiren In the assessment of the desree of
interest in the task. Such rescereh should lesd $o on cbloctive
and comprehensive metheod for evelueting intorest ir perforaing
e certalin task or Job end should relabe Lidls interest to th
incentlives Lo which perforsers are eonsibasntly exposed,

e dete collected in thls sbudy Indicate What $iers are

intersct ions botween "interest in the tast™ and imem ives in



the performarce of peycho-motor tesites Thess intersctlems
MMswmmmmﬂmeuwWMw
tasks and mm be extenfed lm ‘sther Lypes of taske,

Teble 38 1s a sumiery of the F ratice cbbained twough
analysis of the variznee of the various seores chtained on the
two tasks, Analysis of the scores dsbiained from the paychow
motor task, when any ocne group underwent only three gonditions,
showed ineignificsnt mesn differences under the canditlons of
pralse snd reproofe It was this phese of experimentation
which was reted by the subjects as relatively the lesst ine
tereating. ¥hen a monetary veward was added during the
sompetitive trials the taak was reted as more Inleresting, and
under dwse conditions pralse and reproof showec ween vardistion
significant at betwsen the B0 and the & percent lavel of cone
fidence, This suggests s relstionship whish should be mars
intensively investigated, IS is significant o ncte thet the
sddition of a mcnetery rewerd under coanpetlitive conditions
intergoted with the fector of praise and reprocf but not with
the variocus asspecis of cosmpetition, Fraise snd reproof appear
to Influence performence dlfferemiially deperding upor the
subjects "interest In the Sask,”™ The exsct nature of the
releticanhip must be detormined by future research,

The golf task was rated by the subjects as the wmoat
interesting, Anslyses of the scores on this tesk sugrest that
the variable of praise and reproof eontyibutes to the total
variability to gbout the swee extent as it did in the psyolow
motor task with mchetary reward, The anslysis of eomponent
scorea on the tesk, l.0., first three holes, middle three hioles,
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snd last thoee holes, showed that pralse ond reprocf was a
highly significent source of varlstion during the Tirst Lhores
holes of nlmy, This fector wes Pob & significent source of
variability ﬁurimr the middle or the last three holes of play.
Thees Tesulis sugpent thet the wrm&u of rrelise end reppootl
iz an Importent fector mﬂ;nr 'lsht in&i;ita& mm tst mmmm
to « amwm at mi S.M MW &M% ngi mm Qﬁwki‘ﬁ
efter this initial rhese, In esch instance in which the
variable of praise end reprosf was found to be sssoclated with
changes in mesn perfowmance, bettey scores were cbtained under
the eonditions of pralse.

variable of coppetition was rerresented by three
situations: (a) "nc competitlion® in which the individual pore
forms the task alone; (b) sompetlitien in whish twe subjects
are palrsd sgainst snother two with competition for the best
combined soore of the twoy sl (o) ccepetition In which the
individual sudject coopedted within a group of four for the
highest individual seore. Amalysis of the seopres on the
reyehowmotor teask with any one group undergeing enly three
conditione yielded no sisnificent mean differencos under thess
comretitive situstions, WHo significent differences in per=
sompetitive trials, Analysis of total soores oblalned vhen
all grospe underwent sll conditions yielded variability in
npetition simificant bebtween the 20 and the §
pervent isvel of confidence,

Competlition appesre t0 be more effective in the more
interosting tesk of golf than in the less intereeting peychow

formance were obigined even with sumetery rewswsd

soores under e




*IOERLIO T29] SDIS00 FOONDOL] UGTRTISUNGY TYUDTATINT fg.aun gpown
N &g Fouryn DOIBOT UL S8 DRSS9 FUNTABIF  TEGZUGII <@PLUD
EFGO AWES o 3nTnadsd O ula orarswiung o4 ol enTnesd
Pueiyy, L *u0I3TseRasd ou, JO SUCTLTIUOD JRoun DOUTEL0 BEs
SOUTLLIL HISC JXBX00d HIT O0T9TRe L0 BRITRI IO uoTsy mdoo G9Rar
DL ENO PUA 90U TU0 IRl 4500 TORINUIELO JEed GOON euueni

@yl U8 Nel0T9 0T T3e 00 ot 87 Seowsgaut TTY wr  *xgag
9115 0 INWAINTIST [ 9ATNTSLE0, Ul SUDdE STy T Roudl e
puE B9 B UT 996499UT,, 904 JO Gn1OUng B oo AWk Jngoe)
BTG 10 esuwmaInriod 9o 300II8 20 AWML G900 IME BIUD egeny

S LTOT@TORLIN]  oUIEnan Lol Up S0ThUEIY NTA 9T OOEET e
ST @M IMSEY B FT AISTI FATI0DII9 FT UOTHTALCIWD UNTA LT

QUSTATNGTE WY USAT S9ATIUDMIT ST

Q&;ﬁ

TR OSIHTTWeD Sausuraadiue

Jo morTnaEad ETgoTT.raon W Jo anIienmTdwn T8Ts.owl v niwToany

'L)

Tros e e fa0umign Tand 07 SATLUe T U8 OV WOT B TOensnw
TV @I 0T RIOTT @D O oty 90 wrrvneg (Tpuw
«EITOTOS MITY YT *Uesg Mmoo sousmaroriod eatpm uy quele
QT NTOE 9T DO 800 QN0 DOUeTT U 29T 9w
A1239T 79007 100539 19918y 8997 I0NS 20U SO0 UMOT Y gedana
2277 WGEQEINE BT TERTON DBEITI SEWT Y I VLo
$TATITAGUOD WTWMT 49T vy LWra 30 89T WI¥ 8IS 3 e outda
BATRADDIIS O AT DOULGY UNTATIoInoD amn ORI 9 T BUY ey
slep U 2nTou SRS AETY SUY SUTATY ATTIWWT.GL ST LTV
92Xnos rmnaadny R o UoTaTAedEn D T DaAOTS DIN0E ME9Y JTov
o T ognand sustoloed ey 0 STRATEIY fHeEn S0 0wt @l
T opralTig o T AT TTIT 9% ARTERINUND DereIEl Yy @
ATnEad WIWL  *ITOE o pinol F 0T @along TBT 207 A3TTTA9TA8A

J0 $9.m08 LaoTrTwity Lpwitr 5 omes wotyisedaon  *uges Jogow



88

it should be remecbered, however, that these exrerirenis hLave
beon meinly concerned with Indlvidusl competitlion within a
group or copeblitlion betwesrn groups conposel of more then two
irdividusls.

The follewing hypotheslis is sugrested as ovne whieh should
e investliseted: The veriabls of compebtltlop hes & poslitlve
reletionalbiy with "interest” in many types of Seske, This
relaticnehip 18 ¢ Nuwetion of the Individuell's percepbtion of
his poglition within the proup relatlive bo Lils yesromsibilisy
for the porformence of the groups In Individusl competlition
he iz responsible o noe one except hlmsell, In preaired
capeblition he & at leessi partlslly regponsible for the
succesy of the paritnereblp and the effect of hils periormarce
on the stending of $he pertnership is imedlstely asprarent, 4s
the croup iz enlarged the individuslls unicueness and the {ixing
of imdividusl responsibility becomes less ard less c¢learly
¢elinable, The individuel cerries & szaller arnd smaller sisre
of

eppeneibility for the success of the group erd his per-
formance, as e percelves it, becomers less mid less Ilmporbent.
This lp scconpenied by & lessening of "interest in the tank”
or, In other worde, he becomes losz persornelly involved, Ve
surrest that the curve of performance under the comditione of
varving gpoup size would he nirher for paired compekitlion end
would drop es move In€lviduels are added %o the group. “hile
hypothesis 1s readlily smeensble to experlimental tert ard has
importent lmplicstions for educetion ernd industyy,

in this study the followling combineblong of cord itions or

intersetlong were ovealuebed:



Be "Ho competition” under condltlion of preise

be "Ho competlition” under condition of reproof

c. Faired coppetition under conditlion of pralse

ée Palred competition under sordition of reprodf

e, Individual competlition with & group of four undex

conditlion of praise
f. Indtvifusl competition within & group of four unier
condition of reproct

analysis showed that these intersctlone produced no
sirnificent mwen varlebility in performsnce on the psjyehoe
motor task wien sny one proup uncerwent only three of tle
poasitle experimental condiltionse This resvlt obiained both
with and without 8 monetisry rewerd, The vardsnce comiributed
by the interaction of pralse and rerroof with copetitioen
differed froan residnel varisnce between the 5 and the 1 pore
coent level of confidence when gll individusls underwent all
2ix conditions of the experiment. Highest scores were ¢cbhtalined
under gonéitions of paired competition with prelse whille lowesnt
scores were obtained under "no competition”™ with rervoof. (See
Teble 7; pege 34.)

dnelysis of the golf tesk totzl scores showed that the
interaction of the two main wveriables, l.e., (1) preise amd
reprocf, end (2) competition, was significent at bevond the 1
percent level of confidence. Hirh perfourmence wes obteimed
unfder paired congpetition and individusl competition with
preaise, Felred competition with reproof yielded equally high
performence scores, Foor performance was obtained for both

"o e R

atition® and Individusl competitilion with reproof while
*no covetition® under praise yislded mn equally poor pere
formmnce, These results sgain ralse the guestion of the
extont to which "interest in the tesk® or personal involvement
eries with the competitive situetion, ¥We have hypothesized



13 A
earlioyr that the verishle ¢f compebition has & positive releticne
el:ip with “Interost 1n™ meny types of teske In thet low
€ 15 sasocisted with "no ¢coxpetition”
individual competition ir sescclated with highey persensl
Irvolvementy arnd palyved coppudition is assocliates with hich ine
volvemont. Anslyels of this date sugrests thadt wve may extent
this hypothesis in texme of the relaticrship between tte
varisble of praise apc mgzw and the varledble of compofition
andfar peveonsl involvemset ("interest im the tesk®). We
suggest that undor concitions of high personsl involwement,

1.0, paired caspetiticn, the Influenee of the veriable of
praise anc reproof will nod e sulficlent o bring sbhout
significent differenves in porformanes, 5imilsrly, slthough
at ihe mr exirems of the contlirmacm, uwwier scrditiens of
low perscaal lnvolwement, 1.2, "no Competition®, tre varisdle
of mm eyl yoproof will erain mot e sulficfent o Lring
abxout siznificant dilferonses ivn verformerce, L% sn Intere
mediante peint on the centimeam, however, pralse and peoproof
will Influsnece performance so thet signifisant differences in
mean performence will obielin,

sinelyris of the sanponent scores of the ~olf task, L.8.,
firet tharee holes, middals three holes, srd lasi three Noles
€34 noet show thet the intersetion of the cordibtione of ryreise
snl yeproal and of coopetition contributed significently to
the toial varisbility. LDowever, the exssainstion of these

nponent scooresd provides sn interesbing test of ouy hypolbenlis,
Arvalyeis has ehosn that during the first thiree holes of play
the variable of competition contribubed to mwan variebilitvy
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et betwoen the 20 snd & percent lavel of canfiderce, let us
assume that the Iindlvidusls tented to react to the competitive
olements in the siluvetion and were personally Involved to some
extent, Under these corditions preise end reproof wes a
highly significant scuree of meen varisbllity. uring the
lest three holes of play the variabls of competition becmzwe a8
more sipnificent source of weriation, Under these circume
ptantos the varlsble of pralse ané remrocf ro longer hei a
signilficent mean varisbility. In terss of our bhypothesis,
when interest was only molerate during the first tharee holes
of play, praise and reproof functlioned ss sn eﬁwa&w 1zve
centive, Under & higher degree of persomal involvement,
however, 1t was no longey sffective, The sceplex intersctions
between these fuctore are clearly evidemt and eogphesize the
need for intensive furtlher resesrch,

The =ein variables of trial end of initial level of pexe
formence were not varied systematically thyoughout the
experiment, They were controlled within the experimental
design, The variabls of tyial represents tho effect of
prectice upon performance, The analysis of the peyehowemotonr
tesk scores showed thet $rlsl wes a significent contritutor to
overall variability, Table O, page 42 ard Pigure III, papge 43
show the mesn changess in performence from trial So trisl and
indicate that the grestest ohange In performance cocurred
betweenr trials one snd two. In the snalysis of the golf tesk
the varisble of trial was rot a significent ecentridubor to
overall variability, That fg, the mean score for the trials
€3d not Airfer sipgnificently fras cne aneothey, Tadble 20,



page 60, ard Figure IV, paze 56, shows the mean performmnces fowr
each trisl and indlsate nc aignifisart fwprovement with
[rectice on this task, ,‘

Initla) Isvel of ability constituted B CORLFOLied Come
dition within the experiment, amlysis of the psychoemotor
scores obtalned during axperimentation indiested that the mean
performence of the levels remalned significamtly 4ifferent

mtation, Likewiss, analysis of golsr
noe of emch of the levels of
In1t1sl ability to pemain signifiesntly cifferent throughous
srimentation. This lack of 1 ent with prectise is
Interesnting In view ¢f the fact thet knowledse of results was
always present, It is suggested that eirce no Instruction wes
glven the subjects kpowledge of method wes sot present and
ascocisted with knowledge of results, Further resestch is
ses ey to M%&mﬁm the InSersctions of the various
incentives studied when the experimenter is porceived in
different roles Yy the subleet, for exsmapls, ss instyuotor, as
supervisor, oto,

Then we examine the interectloms of the varisdles of (1)
rreise snd reproel, (2) copetition, (3) trisl, ant (&) Inltial
lavel of at1lity we £ind that enly one m&wﬁm is &
gizniflicant souree of varisbllity in the payehommobor task
data. This significant intersction cccurred under conditions
of monebery yoward eand wpe the interpction of preise and
reprool with trigl, Teble 16, page 52, shows that similaer
performence wes obtainsd under sll trisls under praise bdut
that meen performances on the rirst two trials under reproof




o4

were lower than wxer prelse, IFgouliarly encurdh the hicrhest
mean performence wag btalined under corditions of reprocf on
the third triale 4 high level of perfomance wss reached durling
the first irisl under pralise with little clisnre In nerforsmnce
after thier trisl. Under conditioms of reproof, however, the
scores on the irst two trisls were derressed, but were Tollowe
et by a rise Iin perforsance on the third triel. Thig is the
dif ferentlisl in rerformance which produced & sirnificert mean
square for this Interastlion, The fgot that the remainine
intersetions were not sirnificant indicates (1) ne ¢ifferential
effect of preise srd reproof upon lencih of prectice or on
level of initlel ability: (2) no Cifferentisl effect of
competition upon length of preactice or level of Initisl
abllity; and {3) no influence of practice on chences in wean
verfornance ¢f the levels as set w Irem initlsl ability.

The snalysis of the rolf task showed thaet only ome intere
actlion is & sicgnificant eontributor to bthe varlsblility in
rerfornance. The analyels of the last three holes of nlay
shows & 8ignificant ¥ velue foy the intersction betweern vwrelse
and rerroof (E1), trial (Ea), and level (Bs), 7his inter.
sctlon hag been explained in eonnection with Teble %%, raye T4.
it wsg vointed out there thet in this experlimente) demion
differences In individusl perforrmance within & ryoun wma~
combine Lo produce such an effect,

The experirental desicn used iIn thls studr »llowed the
testine of an hypothesis re—syiing the relstive effert of the
incentives upom individual rerforsmnes, Thir hvnothesls stotes:

An individusl's soore on & Sask will meintsin 1%8 roritiom
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raelative to the scores of other Individusls perforaing the
tagl resardless of the Incentive conditlions urder whieh the
task iz performed, That is, Individuel performence should not
vary with the incentive undery whieh performance occurs, In
the experimental Cesirm used in the peychoe-notor task each
ingividual performed the taslk undesy esch of the silx corbinge
tions of incentive conGitions. Eeeh level of practlce and
ench level of initlel ebilibty was represented under esch of
the irncentive conditions, %Thie scores obtained under esch of
the eondlitione were Iintercorrelsted, The hypothesls is that
correlations shouls differ one from the other no more than
would be expscted under conditions of rerdon ecenmplingc. The
peveral ceefficlents of scorreletion were cupuled end appesr
i Yable 35, page T8, These correlstlions renge from (17 to
o 71 with four of them belny different onme fros the otlier at
gbove bthe § percent level of cunfldernce, Tie relative
posltions of individuals Cld ehange within & dilstritution ss
8 function of the incentlive cornditions under which the
indlviduals periorped, This finding serves $o re~erypheasire
the sup estlon of Hatheny { 20 ) and beker (3 ) thet ¢iffering
incentive comditions may atleruate validlisty coefilcients erd
noints Yo tise need for extensive rescarel in thiiz mres.

48 stated earllier, seversl writers in this fleld have
vostulated & condiision or eonditlions wlldch mamy Influence perw
formenee ant which have been eguated lere to "interest in the
task," Yhe resulte obiteinec In thies ssudy lend surpert o
the reslity of sueh 8 ecnditiom end peint bo the irmportonce of

e study of ites intersctilon with other wariebles In the



learmming or performence situstion, Sone of the specifie
implicatbions of this study heve been discussed, The genersl
impliestions of the study are 80 broad that we cen do little
more thar touek upon them heve, If ons secepts the thesis
thet such a dimension us "iwbewest in the tesk” exlets end
that its intersctions with other fsetors in the leernine or
performance situation ere resl, one mst sdopt s new Treme of
reference with respect Lo ﬁhﬁ antizsipated resulis from the
spplication of incentives to produce, to learn, to buy, or to
saves Although a psychoemotor tesk was used in this shudy,
the Iimplicetions of the results obtalned here are by no means
limited bo such & task, Farticipstiocn in declisions erd policy
making on the pert of employees has Lrequently bLeen used by
mengrenent o get ccoperative effort. Thiz pay well be an
exsmple of a device used by management to inerease Interesd
or rersonal involvement in the Job sné is effective becsuge
1t dees serve thet function, There are undoubtedly others
which are egually or more sffective, Future researech should
establish the efficaey of this device and serve to !Mar}.m:-;
othere, The extent to which an individusl emplovee 1s
"interented in the tesk™ or his Job will deSermine the way
in whieh other Incentives ere to be used, This ecar Yold net
only for the empleyee on the production line but for She
executive erd the sdministretor as well.

"Interest in the tesk” mey be assumed to be m rroduct
of an individusl's past experiences, Out of this reservoly of
experionce davelop his sittitudes ard his likes ard dislikes
for coertein types of taske, peorle, or conditione, Theze are
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fTorswed a8 a result of his experiences within & ceriair culture
end socliomgeonemic gronps Feseareh attention should de
certered on the descerirtion of how end under wheat conditicns
thene Intereste develor sc a8 to fecllitabe prefiction and
controle The lsoletion and deserirtion of the princirles
underlyine the development of the eonstyructe sugpested Tore
should he the task of peyeholoriste "interested in the task®
of the applied psychology of motivaiion,



CEAPTER ¥

™is sty vas desligned t0 svaluade the Interacticn of
the incentives of pralse end reproc! and of easpedision on
two peyehoemobor tasi® holding differentisl ascunts of
Anberest for the subjects.s 4n axperizentsl desipn rejre-
senting & £ x 3 factorial srrensoment was usef to evaluate
and thelr interections, Ihe six emd
were:r (&) "ne conpetition™ with mmg {b} "no eompe
with repwrect; (s) palred amﬂkm with mm; ({d) patred
coupetition with reprool) h) m:nma emwm with
enisey (1) inc Sv 8dus) competision w@w epronf, The twe
s84isional varisbles of triel or mm m& msmx love)
of ability of the mm wore cortrolled end evalusted.
The dats were anelysed by enulysis of m

mmmumammamwmm* The £irst
of these was & PeyFehossoLoy awm _Mwmiw porsult tesk
and the second wes the task Mg&ﬁi@ggﬁ% Ywo pheses of
exporirentution wes undertelen on the psyehowmstor teek; (a)
performence of the $sak with ne wonetary reward; and (b)
conpetitive trials, |

The mw‘gaﬁ‘m mmwmm‘bﬁw%&&m the mosk
interest ingg ;:nmm:w tesk wiilh acneiary rewnrd s axt
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in interest: and the pavelhwo-mobor task with no monetsry rewerd
g8 leaspt interesting.

in interpreting sthe tonclusions whiech follow, it should
e remevbered thet the comonly used Iincentive of knowledce
of resulbts wss present throurhout sll)l pheses of the exreris
menSe it LAs concelvable tiad $here vmy e an irtersction
between the syobtemebleally veried condiiions e nowledge of
results. within the linitetions of thils study the following
concluglong can Le dyewn:

le The hypothesls tlat ¢ifferentiagl "interest in the
Lask” mny be one of the sirnificent swurces conlribut ine to
e verlenilit, In the effect of bl incentives of pruise end
roproef and of comyeticlen iz supported. In the bealk reted
lowest in interert, none «f the Ilncentive condiitlons signifie
canbly influenced perfoerswise; ln LWie beak rebed relsetively
hizher in interest, prsize and rerroof tonded (o sirnificantly
infivence periforoance; and in the tesk reated bl lhest in
interest, cuayetition end reise and reproof, ed thelr intere
getion Influenced perloivsige.

£, FPraise prd rerreol sppeare $0 bhe moest effective
during. e esrly periaiz of ediustment Lo Bhe tesk, sirce 1ts
Infivence wae Llrhily simiffcant Curing the first thres Loles
of rlay in the gold tos™ Dt wes rob slrriflicent durin the
middle end lezt Glaee Holew,.

3e Uniler the comdiblons of shis study, indlividusls jere
formed better under proise than uner reprocl,

4, The influence of competition (@ performence, when

effective et &ll, becones effective onl, In the lster rreses of
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perfoynance on the task, In this study cumpetitlion exerted
its preetest offoct during the lest tiwres holes of pley in the
zolf teslc,

He Tontrery v e resulibs of most previous experimenise
Lion, best perforsarce was cbhtained under conditions of peired
compoatitlon rather then individusl competition. These resulis
may be exvlalned by hypotheslizling e posliitive relsiiorehip
between conretitive corditlions and "intereet in the task” or
personsl involvement, Under this hypothesis, an Individualtls
performance 1s & function of is position within the proup
reiative to the fizablion of resromsliblilisy for the perlormence
of the group. Fixetlion of responsibility for zrour pericrmence
is moet cloarly definable in pelred perfourmmnce, I'corest
scores were obbained uncer comiitionms of "ro compotition.”

G» The hypothesls thet the eoniribvution t¢ varisbility
by prelse arnd reprool is meylisible umder condliioms of high
"interest in the btesk” or under condibiocns of low "interest
in the taesk” ig sugrested by this studys The evidence for
thig concluslon i faund in the results of snalysis of the
soli tesk botal scores, In this enelysis & 2ipnificant intere
action wocourred Leltween the varisgble of prelse and reiroof
and thst of camebltion. moually pour sceres wvore olislned
under beth praise and reproof under the conditiom of "no
competition,” whille equally rood scores were obbained under
rreise and reprool wder the corndlition of paired gornpetlitiom,.
Trnder the conditiom of irndividusl cumpetition, however, rrelise
ant reprrool exerted differentlal effect, Iurther eviderce is

contalned in the resulig of analysis of the perchos-moior task
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in vhich praise and reprool bended Lo exert g Gliferentisl
effect under the conditions rated as nore Interesting

{(monetary reward added) but, they ¢ié not exert an effect under
the cord Liloms reted g2 leset Interesting (ne monetary rewsid).

Te & 8lishit imrrovement in performance was ohserved on
the neyohoemotor Sanl with rreateasd lnprovement holwesn “he
frrat and the gecomd trial. ¥o slrnilicant improverernt in
perfornance was obeerved on the golf Haske Thie l2 an Intere
ertine finding in view of the fect thet nowledge of resnlis
w2 slwaye nresent, £ posgible explansbtion of thils resuli may
lie In the fset that noe insbructlon wee pliven the sub Jeebe end
the esscoclisblon between melibdd and result was not nede.

., Interactions between triml or level snd the oxpsrie
mentally veried conditlons of preise and reproof or competlition
woere nNot significant sources of varliebility in elther task
with bwo exceptions, in the pasyohosmotor tasl wien wmonetary
reward wes sdded, verformance wae high durins trials under
pralse, lovw during the firset twe trials under rerrocf, st
igh during the third or lest $rial under reprocfs. OUne other
girnilficant Intersction ocowayred,. In the last three Lolee of
rlay Iin the polfl ftaesy sirnificant dlfference In mean rerformance
ovcurred In the intersctlon of praise and reprocf, trial, and
Initial level of abllity. Exeninetlion of the debts suryosts
that those intersctions may well represent an ndividuele-
ircertive interseilion gince there is g enall ourmber of
Individusls In esch cell, ISuch interactions heve been
recoynized for some btlme by workers uring thile technique, The

Individusleincentive Aintersetion could not e exsmined ¢ithin



the limdte of this sxperimentsl deslipn,

Os The hypocthesis that Incentive eonditions say Iine
fluence performance differentially 20 ar o change the relative
position of the individual'e scores within a diztribution is

10, The implicstions of the findings of this study for
education and industry sre mumerouss 7They point to the
Impartance of the consideration of other condition or cune
ditions of "interest 1n the tesk" and the intersction with
other Incentives,
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DISTHRIDUTIOR SOORED UF PRELININARY TRIALE O

FOCEO=MUTUR TASK

Interval Frequency
18001915 2
18501900 7
1825w 1880 10
1800=1825 11
LT76=1800 7
1780=1775 ]
17252750
17001725 7
16751700 ) 5
166016786 B
1625«1650 v
1600«1625 in
15751600 3
15801575 k 4
1500« 1585 8
4
) 3
3
b}

Hange = 1187.191E
E* 116
Hedian = 1700
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ESa R & T R SR SV LS A R A 5L
fn ER DIt S WO A WAVIEIS i DR T SR I o o3

level A B¥ C L B I3

1

1652 2770 1707 1817 1615 1637
IT 1653 1677 1689 1663 1677 1627
113 1558 1620 1613 1508 1578 1553
1V 1204 1549 1435 1208 3541 1538

Total  0R63 6624 LYY 6396 6605 6555

Hean 1566 1650 1611 1509 1651 1639

Lavel el il o B n w®

i 1736 1703 1776 1768 1718 1E65
il 1655 1690 1605 1675 1631 1806
IXI 1559 1605 1624 1600 15%6 166w
v 1377 1528 1664 1400 1468 15826
Total &307 €525 8660 8450 63593 6o50
Hean rE7% I53L 1660 1015 1586 1864

imvel iasked oFe e ek Pl Fi

i 132 1065 1851 1881 1826 1886
X3 ey 1801 177 1804 1797 1822
IIT 1715 1860 1678 1725 1684 1733
Iv 1624 1187 1509 1608 1633 1653

Tetal 696G €511 6906 7010 G949 7034

Memn 1742 1628 1726 1755 1737 176D

w  Oroups undergoing alx experimontel conditions
w3 Oproups receiving monetayy revward undey competition eondliilions
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Preliminary Ucores

Preliminary Scores

&~ &~

”m m y.wewsﬁ 3 Total Hean m m 1 muwmm 3 Total Mean
o & ] (@] ‘

1 A 49 5D 46 148 40,3 16 63 66 69 198 6640
2 A 64 BB 5B 177 59.0 7 CC W5 T8 T1 224 T4T
3 53 67 47 157 5243 18 04 €2 60 D206 68,7
4 AL 48 45 5O 143 47.7 19 ¢ 10B 84 78 267 89.0
5 A B4 BO 55 159 53,0 20 656 €5 €5 195 €5.0
6 4 51 51 52 154 51.3 21 C 81 75 66 822 %W4,0
7T KA 63 B6 40 167 55.7 22 BB 67 68 66 201 67,0
8 B 60 62 57 179 597 83 B 67 66 63 196 6543
9 Ak B0 Bl B7 168 B5GL.O 24 C 07 84 S 289 B6.3
10 66 68 69 203 67.7 25 BB 65 5B 55 175 58.3
1. B 64 63 58 185 61.7 26 LA 49 58 B4 161 53,7
12 BD 63 &7 56 176  58.Y 27 783 Y2 73 218 TR.7
13 CC 74 70 69 213 71.0 28 B 66 71 59 196 65.3
14 BB 70 59 53 182 GO.7 25 C €7 M0 €3 200 56.7
1B CC S0 85 Y5 RO 83.5 30 CC 87 97 74 245 02,3
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APPEEDIX W
PINAL QUESTIONNAIKRE; GOLF TASK

HAVE . DaTE

Indloate your interest In the Eeang

the experiment, {Chesk eloag the line

of %ﬂv}! st the begimming of

very Tiben T Tam Boor - Wb Gt al)
' @M A 5 © aﬁgy@g lone m%;matw

Hap your interaest in the pawe incressed or decressed since the
beginning of the experimentt =~ = -

Imr’;mm % ’ %rﬁasd
Was there any time during e experiment shen your interest was
sepec inlly low?
Yes Bo . if yes, whiech round wae 141¢
¥hy was your interest lower?
¥hat score 414 rm oeite that roaxd? Taz there any
time when your interest was sepecislly hight Yes __  ¥o _
If yes, whish round was LG7 .. Ghy was your interest
highert , , ,
hat score dld you wmake thet roundi

Is the game of polf more or less interesiing than the psychow
motoyr lsboratory task? (Cheek slong linre)

vm&m&i ' ' g Vﬁ?flmh



AFPEEDIX Ry FIEAL QUESTIOGEEAIREy GOLF TaSK
{Continued)

Is ths psycho-motor laborstory task more interesting or less
interesting when you conpete for money?

X : L L]
Very mmech Same Very meh
BOTS lasn




