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Procedure for psychc î&otor cxper imsntat lo© ♦ * * * 22

Procedure for golf exper Itmn t  at Ion 26

CHAPTER XXI AlfAEHJIS AMI) R£SC£rS 29

Analysts of ps ycho~ri.otor task date • * * « • • • •  32

Duiamry of analysis of the psycfeo-HBiotor data # # • 51

Analysis of tlie golf task data 53

Summary of analysis o f the golf task • • « • • • •  75

Correlation analysis- and result® * • * • * • • « «  76

Reliability analysis and results 78

Results of analysis of the final questionnaire * • 79

Qualitative findings-  ....................................  82

CEiJrTMi IV D2&CC&&I0K 84

czh vrm . v ni" a r t amp corchtsiobs sa

EEJubCTKE BlBLIGGRAFIiY 103

APPEKDXCBS 106

Appendix A* Diagram of the
golf eoui’t i  shoeing the major ha sards 107



I ll

Pan®

B* bask
ecorlug form. * • • * • « • ♦ • » * * «  108

Appendix G* Fsyeko ŝobor bask
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X t i s  a  t h a t *  .I f  t o o  S j ^ t o M u a t o  o f

e q u a l  a b i l i t y  mr® pm m farm U ig . t o e  mmtm  t a s k *  © a# o f5 tlx #

U m i w i m m M  m ay  p e r f c r m  a t  a  h ig to tw  I r w l  i f  p r a i s e d  mad  t o #  

o t n m t  l a  l i k e l y  t o  hm  u n a f f e c t e d  b y  p r a i s a *  I t  i s  a l J t  a  

^ e o ^ H a n ^  a e s u e rp t l© ®  t h a t  t o #  r e a a o n  P o t  t l i t®  i s  t h a t  t o -  

d l v l d u e l s  d i f f e r  i ts  a c m e  m p t e l t  ® ae  e e a r e h  f o r  a n d  m i A t n *  

ment o f  t,lm  s « m < u  o f  d l f f a r e a e e e  its  t o e  parfesaaartees o f  

ix id is ld iia la  baa long  been m f a e e if ie t i t tg  o cc u p a tio n  and airoeatloB *

Many dteenelone I mm- been proposedg sots# fefift been 

sieaeured* I t i is  study a t t e s t s  to  determine to© nature of toe  

in tera c t Ion between aaa of toes® dlaawielore* ^ 'interest to  tlx# 

%&&&#** mm %e© ecafiraonly uaacl in cen tive  ecesdltle&e, p ra ise  and 

reproof* and o o s^ o tltlo a #  to  doing to la*  to® study siafestitatae  

fo r  the a rt i f  t o t a l i t y  o f the lab oratory s itu a t io n  a r e a l l i f e  

s itu a t io n  i s  which to# individual* a perfcmasne# can be ccnnparad 

w itb  a ccat&ces* seeX ally  toots® mmm* Mm m^mwhsmmtml design  wmm 

vmmd to th is  study to ito  perm itted the eva lu ation  o f to® in te r ­

act lot* o f tba condition* operating, to  such a s itu a tio n *  For 

m ay years* psytoelag  lets' h a w  reeofp’slsed end dona l ip  ser?  ie#  

to  the to ^m^mpmmmrnrn mm In teract loci o f the m ay dtoenaians 

opormttog to assy s itu a tio n *  but h aw  proceeded to  masain* t t a  

by u sin g  to© e la a a io a l mm^hoa o f to# s to g ie  Tar lab la* to  to la  

study tlx© naltJU»varia b le -  d ea l r t h o u g h  t o i t o  t o o  o f  fa c ta  o f

% his study was eegsdueted under tba apooaarahlp of toe  
3eh o e l of A riation  H e d l c l s i a  a s  p r l  o f  c o n t r a c t  i r t i r  aF**3 3 »* 
0311-^00  b e t w e e n  to# F ajtoolof^  hepartrent o f the Tin Ivors I ty  of 
M a r y la n d  a n d  toe U#8#j,*F*
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several variables nay ha siiettid' baa
This chapter presen ts a b r ie f  review of the l ite r a tu r e  

which has d e a l t . w i t h ' Inc e»tlv#© an# oat l in e s  the conf H at ing  

r e su lts  presented by th ese  stu d ies*  I t  presents an out l in e  of 

th e research  undertaker In the. present study, the v a r ia b les  

which were system s t i c  a l ly  v a r ie d , and th e d e f in it io n  o f th ose  

variab les*

The term nin c e n tiv e R i s  used freq u en tly  to  avoid the  

on tang lament In su p p osition s about the underlying system® or 

mec&axilams cmmoii&d by th e  term m otlvat ion* Bird < Ip ) has 

pointed out that p sy ch o lo g ists  gen era lly  agree that In tern a l 

s ta te s  o f  great eess^leaelty, in vo lv in g  both p h y s io lo g ic a l and 

m u r a l p rocesses,  and rep resen tin g  both n a tiv e  and acquired  

mehaxilaaa* o f In te g r a tim e  o f behavior, serve to  d ir e c t  men 

and other animals in  th e ir  d ea lin gs w ith  th e ir  ©nvirormentm*

Mot I vat Ion i s  a gen era l testa used to  d esign ate  the  

re l e t  ions hips o f an organism w ith  i t s  environment i 

denote s p e c i f ic  manipulet ab le meehanlsms# Xt does not denote  

a s p e c if ic  a c t iv i t y  or a pattern  of behavior* M otivation, as 

Bird ( I4. } has pointed o u t, Is a com  tru st*  Xt i s  an 

in flu e n c e , or a s ta te  o f dleequiliferturn Imputed because l iv in g  

organists® d© not always respond t o  s im ila r  s itu a t io n s  In the  

same manner# th e  term * in ce n tiv e11 a s here used denotes a 

s p e c if ic  stim ulus or pattern  of s t im u li to  which th e su b jec t la  

system s! ie& lly  exposed during the performance o f the task*

The th ree  types o f In cen tives given most e ons id  ere t  Ion In 

th e  l ite r a tu r e  o f psychology arc knowledge o f r e s u l t s ,  p ra ise  

and rep roof, and com petition# Schmidt C 214.) has suggested th a t, 

regard less o f the ameuneed o b jec tiv e  o f an experim ent, be i t



%

th e e f f e c t s  of pro le e  ire* blame* or b e ll^ i& h t vs# bellMfroRg#

th e m atter o f knowledge o f r e su lts  play® a r o le  (2l{. f pj># SMS)# 

The In cen tive of pro le e  and/or reproof bus been fclve center  

o f much in te r e s t  fo r  fe e  teacher atm the p sych o log ist#  Scbeil&i 

(2lp ) be« q u ite  co rrec tly  suggested th a t I t  1® unfortunate that 

the term inology of in cen tivee  1® no r^ore c lea r  cu t ttosr I t  la# 

He suggest* that s tu d ies  o f p « i i «  vs* blame* reward ve# 

punl»hraent# knowledge of r e s u lt s  v@* no to«r  ledge o f r e su lts  

have In many in stan ces been exa&inlng the ® a« thing* or th at  

tlseee problem have tetn  Interwoven In the mmm research 

The te r m  have not e lm 7® teen  eX esrly defined* le e p t te  the 

popular notion that the use o f pars iso  1® wore e f f e c t iv e  than 

the use of reproof* the evidence i s  not c le a r  cut# This i s  

emphasised by se v e r a l w riters#  baavifi and hallarfi C 7  ) have 

concluded that pimlmm is h otter  than reproof | that both a§| ho 

e f f e c t iv e  but p ra ise  Is better*! that too tauch praise w i l l  

d efea t i t s  purpose? that p o s it iv e  In cen tives are b e tter  fo r  

a ll ages* grsfies* and In te llig e n c e  than negative incentive® ! 

but that the e f f e c t s  i f  these Incentives vary with age* 

in te llig e n c e #  sex# and are a ffec ted  by Individual d ifferen ces#  

iouof: { 26 ) has surgested  the need to  study p ra ise  and blame 

In r e la t io n  to s e lf - e v a  Xus tits?* 1#®## to  the le v e l  of s e l f  

esteem#

iisrphy# ?4 ir|/hy and Mewcaeds ( 23 # eh# 7 ) ,  a fte r  th e ir  

conprehensIv© review of the studio® concerned, w ith Incentives#  

conclude th a t the r e s u lt s  of ewper Sm uts eti in cen tiv es  are by 

no m ans clear*  .and th at i t  la im possib le to  g en era lise  to  any 

group of: in d iv id u a ls in  any s itu a tio n #  They suggest th at





tfom  im w tm m  of tlm I t t m m t m m  q<i w l i m t  ion* m m m X m  tm m  m m  

& sm m  rmgmae&tB% t fm  rmlmtlim of f m t m  of proloo or rojawwrf# 
laotx of tli# writora proooiit© qoaXlf icmt lorn or eondifclotio 
sao&ifytag th m lT  conclusions* Thm offset of proioo- or roproof 
o o o m  to roqaalro the phres# ^dependent upon* * * *# On© of tbe 
^cSependeist up©**®1* has already boon aontic&ed* m o o t y *  t%rj$3y> 
itargfey and ItoMQBft)*#. porocsiallty footage* Allpor* C 2 ) fee# 
roggeetoA *eg<*»ls*r eXtomofe * in the task* Idwitrde < 9 ) epealoi 
of tte *ego»i*ieeXoe& f r r n m  of referoiaB#** tfiooror C21 ) boo 
etgoobad J&lporb+o "eo©~inreXreo«e*t * to "oratXonoX ©rtmeal*"
For the purpose* of lid® etis&y i i o «  t i m  ore ©^stated to the
g M W M J l  HH I M |

TH# iaolstion of stash « ahoenalon hws b««n suggaatad by 

afclll other witara* I’ryor (ll 3, for exaajple, bee atatad It 

blatef
Hefciwtioa is tlm energy eopeet of m m m r-iM m m  

sm& p® m % % m $ m booie joc&iratlemX prlwi p l ©  is th m t  
varying degreeo of etisaaXatleti liberate gpogibl&la* 
of enorisr* Interest* on the other tiend* refer© to 
ip^XXtatiw ©bongo© in Mberiflrt it is itm  m m m fam m m ** 
roiootjyBti ©epeefc of m t t i n *  w  ’"
a m j b ^ s S n  cum of interest ©re ttae
separate eta# it is Siepeptant to Isoop tlm m ©pert to 
a w M  &xp@ rism®b&X ecnfualiat*

&ot© gn& hlkert ( 12) 000M  like to d i f f e r e d  let© between
oatorimi out Internal loe&lveo* ' By ©xterwtl ;m©blwatlw they
refer to that w&lofc ©me© into ploy froo prole© end punliteont.

glecm outside the per©©**# oot loot Ion is that ©hleh
starts froaa the ago of the pore on* the preallg© that on

eoployee attache® to liio a some of in

o J^b wo XX* tins »©©& to bo o ^ X o y o d  m% wrn^k te obloli m m

to tetorostod.* tJbo ilXmoion of #©Xf-*d#tormtoot itn and froodcm*



arc examples piven o 1 Internal notivat Ion* The©# authors 

further stats tl-nt these complicate tire defceriaimfc Ion of the 

relative value of external motivation since each employee 

interprets the external stimuli uniquely* liienc irfcerprefceiions 

fare based or the ^frams oh refer©nee* of tbs employe# and on his 

pers OTi a ll tv * Vcung* ®m mentioned previously* has stu;g«s ted. 

that a rtoed exist© to study the effects of prats# arc blame 5ss 

relation to seIf~ev&lu©tloss* i«e»* in relation to tbs level of 

self esteem* JPlserotai and Ymigta {8 ), ob the basis of a 

comprehemIve review of the literature in the field  of 

motivation* posit several ^lawe*1* The fourth of these l̂atra* 

is as follows $

Uta effeetiveneaa of a riven motive in arm 
situation varies directly with the number of eoopera** 
tirn  motives or f a c i l i t a t in g  factors*  and in v erse ly  
with the number of competing motives or inhibiting; 
factors*

Previous experimentation has shown the Importance of the 

Interaction of wInterest in the %m®k;n end other variables in 

1 earn inn and x^rfoi,*st©nce situations* Gordon Allport C 2 } Isas 

susrmriscc, experiments dealing with what we have assumed to 

be a similar dimension in his article #The hue in C©ntemperary 

Psychology" { 2 5 * Gardner Murxiiy* as Allpert in d ica tes  In 

his artIcle* was ore of the f irs t  to point out t'hm importance 

of interest In connection with the ccrtrover*y ©vcr specificity 

ami p en arslltp *  Jtirtfcy (22 * P» 3 8 5 ) suspected that* *&one«ty 

is either a penerml character la tic  or a set of a pacific habits* 

iitpeahiK- on pour interest and your emph&s ic * K

Klein and bchoenfeld C 1 7 ) have demonstrated a marked 

T ^X u tim m h tp  between **evo~ involvement?* and the consistency of



aoiifidane* r a t in g *  *tor ra tin g #  o f  to #  m fejoet#

temmm  unto mop# aoM laton t v is it  a a t ilf t  in  to#  ttt«Mo0b«r# «r 

on too  lopfB^Mn## o f to# task* to #  author# eon© Into  

that a m f  StenM la  a  pm*m-mml£&w t o o it  * to »  ila- ago I# involvot*  

but to a t  i t  ia  a p o a lfte  t o  oath  a i t a a t lM  to o n  to #  a to jo o t  to #  

no toop ixitoroat a t  otako# to #  Off So# o f  Fubli© Opinio©

to# £«#*& ttot intonaitf of fooling. 1# wito

oon slsto iiey  o f opinion C 5 # to#  $1*

cat# $m p ^ Jn ttX arly  p ertteon t t o  bis# ppOblo®.

ami tli#  i f t l M  o f %Mm #to% * l^ a r t o  ( 9 ) o p p lto t to#

mmXysia o f irarlono# to o to lq to  to  tb® problem o f to#  roXa&lou*

to lp  hmWmm tm m m  of' i € i r # t «  ant ssomopy fo r

«aafc#â iN»i;|̂ l̂it. 1% tb®t f  OP I^b#PiaX Iff

p oolfelvo ly  w tto  t o t  iiitipStoitX*# frame o f pofopon##*

lovln© ant ibn-pto* I lB 3 t o t #  tomanotrmtot to o t  pro-*##@i®tnia% 

•S W ftto lM w  wmmmism m b o r ia l  ©or# raatiX y than

t l m  t o  aairyf c \m-<k

to# ooneloalossa to to t o a  from tto smrtoy of to# 

Mborobnr# n g iv l tof in Italy toot taowlat̂ * of roamit# play# 

a  rol# in tofeormlning too. 1 m l  at m hito an intioltoal will 
perform a took* Hmw#rf too roaralt# of abnti## on the in** 

finon## of proto# and reproof ant of oompotlbioii or# 
to io iljta a  ami loot to oQuiirooaX e main# Iona* S*rmbl 

mlfeor* too# amggoatot ttot to# M * m l t *  of #&p#rSBmtfe* *<m» 
©ornot with inoont i v©# mast b# p## to tot# light of
tools* r s la tS iB  to  Tsr,itoXos operating  In too osgpsortoonboX

«ltaatlon* Soeb "ofcjber* vsrlaibl®* to«v* b*<tt v a s e l& m ly  i w a d )
" ̂ o—iavolT«aent #* "••lf-eate*®, * "«geeaRtrSe tw o * of



reference/* &mi nt nberest in the task/* are era ilea* Certain 

cocperissionts have indicates that the hypothesis of such m 

variable or variables is redeemable end that their coneIderatlean

mxm evaluation in experimental research foaM lead to the 

resolution of wm ry of the conflict .tup results produced b y  past 

research*

The problem of the present study is to evaluate the effect 

of th e  incentives of (1) praise and reproof, and (2.) ees&petitio® 

ana their interact Ions on task pe rf ernsnee-* It was designed 

m lm o to study the relationships between these variables and the 

dissension of uInterest In the task***

in this study these incentives are defined as follows :

1* Ira is® ®mi reproof

a* Verbal encouragement by the
experiment or | perf ormance cited as 
©xemplary In comparison to past per- 
formnce and/or expected performance 
and in coeapsrlscm to other subjects*

b* lycproof * Terformers sub Joe tad to re- 
crtelnatloB, negative criticism, and 
verbal attacks on their ability and. 
performance bp the experimenter•

2  * C teapot i t  I on

Tills variable was made up of three aspects or
conditions*

a* Mo ® oiiiytit ion* The subject performed 
'IK®1'Tisfe'"alone except for the presence 
of the experimenter*

b* T aired competition:* Two su b jects  were 
ps’lrecl sgaxmt another two within a 
group of four ©carpeting for the highest
eorib I tied score of the two.

e. Inc! 1 vldu a le  ompe 1111 o r  * One Individual 
subject competing within a group of
four f o r  th e  highest Individual score*

The effect of a thirfl aspect of the praise arc reproof
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m

these was m laboratory psycho-^aotor task and the other was tbs 

task of playing golf* She pcyeho^motor task was chosen because 

of the following eensideratlorssi

F ir s t ,  in  a h igh ly  In du strlaU sed  mtmcmgf m illio n s  of 

nm.n hours are spent each day to production of goods art services 

by tmm engaged to stop.!© or complex pa yeho-motor tasks such as 

running la th e s , p r e sse s , lay  to, b r ic k s , barber tog , etc*  I3v#» 

aim 11 increments to perforsmnee hrou&ht about by proper 

taowla&ge and ap p lica tion  ©f in cen tiv es  would be v a s t ly  

important to such an industrialised eeonciay*
Second, the task of training new employees to operate old  

machines and old e-nap Xoyees to  operate new staehtoea m e t  go c© 

constantly# Proper adm inistration  of toe e n t ir e s  can cut down 

the bins© arm cost of m m h  tra in in g  and the savings in each 

instance wouM be su b stan tia l#

Ihird, and most Important, the safety of millions of  

people depends upon the paycto*®otor skills of airplane pilots, 

truck d r iv e r s , automobile d r iv e r s , etc# I f  the proper appll** 

oat loot of Incentives can Increase the efficiency* o f theee  

persons to even a slight degree the saving to society would be 

of extreme importance#



2& p er I n e n  t a l  D e s ig n

The d esign  f ©v t i l ls  experiment ©an be  sa id  b© represent a 

2 x 3  factorial arrange??sent with six possible treatment ecn* 

cllfclor®. fw© mln. e one i t  ions were s ye tests t  lea liy varied  

within the design* liie e e  con d ition s were (1) p ra ise  end 

reproof, end {2} co??5>#tltion* The b asic  block o f the design  

Is shown In, fa b le  1*.

1IU3LE 1* the basic block of the 2 x 3  factorial design*

P r a is e

II ©proof

a- B C »  K o  e o ia p e t l i l o n
G 2 x 2 •  Competition by pairs in a group of four 
C 1 x 3 ** In d iv id u al com petition in a group o f f e w  
Praia© ** Verbal onecurmgemcnt mvA performance c ite d  as 

e x e m p la r y
Reproof «  Verbal discouragem ent anti n eg a tiv e  e r lt le le a i?

performance c ited  as xrnixeualiy poor in cc>mpmrlson 
to  other p t r f « i n c # i  arm/or performance expected  
by exi© r izmmtm* *

Kaeh su b ject underwent six combinations of condition©?

(a) *n© ©ompetltlon** with reproof (HOB) $ ( h )  * n o  competition11 

with praise (BCP) j (c) paired eompeiltlcm with reproof (C2x2 K) 

(d) paired com petition with p r e le e  {C2x2P)| Co) Individual

* 1 C  0 2 x 2  C 1 x 5

4 subjects 4 subjects 4  subject©

t?
i
U  _ ....

m n
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competition within a croup of four with reproof (Clx3u}j and 

(f) Individual competition i?It!:.In a group of four with prais© 

(ClxbT)* the basic design required 24 individual© undergoing 

each of the contbinatIon© of conditions represented* Two other 

var5.ci.blos associated with the Individuals performing the task 

wore controlled ami evaluated! (5) in itia l level of ability  of 

the individual, and (4/ the trial# w h e th e r X# 2 $ 3f etc*# 1#©** 

the amount of practice of the Individual*

In any learning experiment, the performance of the 

Individual Is a function of I. is previous Tract Ice on the task* 

In this type of factorial design the variable ol fc r  us. 1, or 

practice, presents a ©oiaeisbat unique problem# Is the usual 

exper taient employing the mult Invariable design on© map set the 

task bo that an j  deviations in perforisane© may b© ascribed to 

the influence of the ©xper toen fca 1 c and It lens# In the learning 

exper Irnent# k o f tw , th© in fluence of practice and experiment a 1 

conditions may he eonfoondod unless care Is taken In set ting; 

up the design# In order to evaluate the effect of learning In 

this study# individuals were placed Into the basic design so 

that each eor&ia&tlon of conditions fas  repreaented under each 

level of practice* In order to evaluate the effect of level 

in tlil® design, each group of four Individual® in each cell 

was made up of one Individual from each of four in itia l ability 

level®# Tlm&o four in itia l ability level® wore drawn from a 

population of Individual© on whom preliminary t r ia l  score® had. 

been obtained* The levels were set up so as to  represent four 

distinct levels of in itia l ability  on the task* Table 2 

represents the order of tria ls  for the 24 subjects. The 

arrangement shown in Table 2 re pro sent a the order In which the



TABJUK 2* Batin square carder of groups and t r i a l s  fo r  the  
I n i t ia l  phase of the payehowmefcor experiment*
w awn »j»)M MW

— — •, 1 _____ . _ 2  _  __ _  J ___ _  _ . 1  ._____ _6_

IlCr A* P E u C B

2x2 P B A F E £ C

lx3P C B A F E £

HOE I; C i..i A F E

2x2B S X> c B A F

latSH F E » C B A

a Groups of fou r in d iv id u a ls  composed, o f one in d iv id u a l f:
each o f fo u r  i n i t i a l  a b i l i t y  le v e ls#

i n i t i a l  seventywfewo subject© p a rtic ip a ted  in the psycho-motor 

laboratory task# This arrangement was used to  approximate the  

ordinary t e s t in g  s itu a t io n  In which in d iv id u a ls  of d if fe r in g

a b i l i t i e s  are brought togeth er in to  a group for  te s t in g *  At 

the mmm tim e, however, we were a b le  w ith  th is  d esig n  to  

estim a te  th e e f f e c t  of p r a c t ic e  and i t s  r e la t io n  to  this other  

v a r ia b le s  being assessed#

In the g o lf  s itu a tio n *  the arrangement shown in Table 3  

was used in  order to  a s s e s s  the e f f e c t s  of practice#  This 

d esign  was used to  approximate the s itu a t io n s  in  tra in in g  and 

learning in which in d iv id u a ls  o f approxim ately equivalent 

a b i l i t i e s  or le v e ls  of learning perform in a group* *•£•» the  

primary or secondary le v e l  o f f ly in g  tra in ing* or grade or 

apprentice l e v e l  in tr a in in g  in- not or tasks*  In th is  s itu a t io n  

the in d iv id u a l was subjected  to  e ith e r  p ra ise  or reproof under 

com  i t  ions in which th e  d i f f e r e n t ia l  treatment of in d iv id u a ls
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by the experimenter was Immediately apparent* More specifIcaXXy, 

th is  design  s e t s  up a s itu a t io n  in which the in d iv id u a ls  were 

aware of th© in jus t i e s  axkl C iacr  im lm t ion shewn by the adminis­

tra tio n  of either p ra ise  or reproof*

Subjecfce

The Individual© who participated is the experiment were 

se le c te d  from a group of stale u n iv e r s ity  students who 

volunteered th e ir  serv ices*  Their ages ranged fr e e  IS. to  56*

The group was selected so as to represent gradations In golfing 

ability  from experienced golfers to those having no knowledge 

of the Motm of the individuals in the group had had

previous experience om the psyehoM&otor task* 4X1 su b jects  

were pmiil fifty  cents per hour for the time spent partici­

pating in tli© experiment* Seventy-two subject© participated 

in the peywhOHaotor experiment ami twenty-four in the golf 

experiment*

Apparatus and Freeedure

The usyeho-motor apparatus* The experiment. was carried  

out in two d if fe r e n t  task s itu a tio n s*  The f i r s t  o f these was 

a s in g le  dlssension pursu it task furnished by th e School o f  

A viation Medicine, Randolph F ie ld , Texas* This apparatus m s  

s l ig h t ly  EsSKiiflecl in th at a d d itio n a l scoring c lock s were 

added and the face  of tdi© task  apparatus was enlarged from a 

11 by IS inch area to  on© of 24 l / s  by 48 inches* 4 photograph 

of the task  apparatus appear* in 11ate  I*

In the face of the apparatus there is a circular ap ertu re





korigorrfceX bar* on©—quarter inch In width which is dll placed 

fciiroiirh t I m  v e r t ic a l  plane in an irregular 21®nrer by mmmxiB o f  

a motor d riven  0 1 a* Thm teak  required o f the subject Is to 

compensate Tor the irregular movement of the bar and to keep 

the bar in line with two re feren ce  mark®, one^qaarter inch in 

w id th , located on either aide of the c ir c u la r  aperture* The 

subject accom plishes this by proper m anipulation o f  m co n tr o l  

wheel rm xm ted  on a on e-h a lf inch steel rod. extending from th e  

fa ce—p anel 4- 1 /2  In d ies below the c ir c u la r  aperture* The 

control wheel rod extends IB 1/2 inches from, th e  face of the 

apparatus Id tm xSm m  forward posit ion with, two inches of nove- 

moot fore and aft fo r  control of the horizontal bar* Movement 

of the control wheel toward and away from the apparatus wmkmm 

It  p o ss ib le  fo r  the su b jec t to  compensate fo r  the is« fa w t  of 

th e  h o r iz o n ta l bar end to keep i t  in line w ith  the reference 

marks* Two co n ta c t points ere mounted on the bar so  that an 

e l e c t r i c a l  circuit is completed whan the bar is kept within 

one-half its  width above or below the re feren ce  marks* Then 

this circuit is co lla ted  it activates a Standard Electric 

tim er so  th a t t o t a l  tim e *Qn ta r g e t11 may b e obtained* The 

su b jec ts  performance i s  measured in terms o f  th e amount of 

time that he is s u c c e s s fu l  in keeping the bar within o n e-h a lf  

i t s  w idth above or below the reference mark®, the ©core being 

recorded upon th e tim er in  1/1000 minutes*

A Standard E le c tr ic  tim er w ith  a I: mm nine Inches in  

diam eter was mounted cm the apparatus- s ix  inches above the  

canter o f fc.h# c ir c u la r  aperture* This tim er was mounted in



1C

.f. x l l  view of the subject so that Ixrvsodl&te laaow ledge of results 

w&b available# /̂ben the subject was lron target11 the tends of 

the clock no veil and wten he was n off target” the hands stopped* 

The timer recorded tine f-onw In l/XGQ seconds so thst a quite 

rapid Bwe&p of the hare! accompanied successful manIpulation of 

tho task control wheel# Also to ta l tin© wonff was Immediately 

known to the subject at. the end o f  each t r i a l ,  kkIXe the face 

of tk© clock was visible to the subjects, observation of the ir 

behavior showed that the subjects also gauged their performance 

by the auditory cues offered by the ©coring mechanism.

T h e  subject w m  seated before the apparatus in an 

ad jus table »mlt Ip X© engine aircraft type seat so that he could 

comfort ah ly 2*e&ch and manipulate the control wheel* The height 

of the seat was adjusted so that the subject*8 eyes or line 

of sight was on the &mw level as the circular opening and 

horizontal bar* The scoring consol© was located behind the 

subject so as not to create m visual distraction for his*

The control console as shown in Plate XI consisted of 

three htardard blectrlc timers ©coring in l/lOOO minutes and 

mounted In a horizontal row. The center timer of the three 

recorded to tal time and. ran continuously* It was syncJsror Intel 

with the scoring timers so that at the end of each one—half 

minute period the switching mechanism transferred the scoring 

process from one timer to the other# Thu©,, th© experimenter 

was provided with Inf collation a© to when to te l l  the subjects 

to begin anci to stop, furthert this timer served to time the 

reef interval© between tr ia ls . The only other controls 

necessary on the console face war© the master switch:-! task 

switch, which provided electrical current for the pursuit task



PIATT'] IX* Scoring console for the psycho-motor task



m

cam. motor saarlrsg eontaots* total time switch starring to 

start and atop-the total ttsa® timer* end a reset TOttoh Shiah 

serwed to rennet tea large timer <ws tee apparatus fee# after 

eate triml* *Bn& eootroX contained too tfawar® iM a

switteisr xaectoniam w hlm h. shifted tea scoring fa*09a ana ©look 

to another In ®se»tolf mlnuto intervals and scores could th jm  

to taken for each one-half witmte inter#*!• fha aacparteentoi* 

recorded tee score on an# ©look and re«eet it  to m m m  t e l l# 

the ether clock m# operating*

f%m separates ia i housed in m wall lighted srd ##11 

ventilated rocei of a np®&i£%Mm 2mt» All conditions other %h®m 

those exqperJamtally varied controlled »» esreitaXly as

peas ible*

BroiMcnt for golf task* light acts Of equipment war® 

purchased for tea golf ^«s« cdt fcto «̂ #ria*Brst# litocfc a#t of 

clubs aorta!sted of four irom Cmistoî  3# 5, ?* mn& 9 ) 5  two 

?natob«d wood© (m m tm r 1# ©r d river*  and mirator 5* or spoen) % 

and cm® put tor* All iron® war® of the ®mm® maka* fbi*®© 

different* rnken of wood were represented in the acta, Seven 

of the sets of woods war# of te© erne length wb.il.® one set 

was teortor in length* All seta wwrm is the merltast price 

ran- e for golf CHgulgesent* Tkom m  mmh jeefee wto ismod their ovn 

©equipment were allowed to as# them with te® mafee-r of clto# 

restricted to th&m® sumfc toned show#* A ©tabard mato of golf 

to!X was used throughout to# experiment*

All rounds of golf were played on cm golf course located 

slat milmm from the to Ives# it  y and operated by tea Maryland 

Metis**#! Capitol Park and fXarsrtXisg Oons&lsa logu tor for 

the eours® me 36 atrdeas for tea nine bole



round* Sol# number f  if© ted  & tte te ta r? .. green during the mm$«r

p o rtio n  o f th® g o lf was" changed book to  b te ,permanent

groan during  the  la t t e r  phase o f tste exper iisent* Tkxm eourse 1#  

eofisM ared as a good % egten© ra* ®mzm* by eaqpwleneed g o lfe rs  

s im #  th ere  is  no rough between the  fa irw ay s * A diagram  o f th e  

©ours© w ith  the m ajor tesards  to shown to  Appendix A* Oraans 

fees worn paid  fo r  the subject® and tran sp o rt a t ion to  and from  

t t e  ©aura® was fu rn ish ed *

eaeh one-telf minute interval and recorded on th© form shown 
to Append to B* Soar as war# rec ©rdad to 1 /3 0 0 0  mlarmtea* These 
scores were tlaa summed for each trial t o m  two minute period) 
and ant#f#l cm the form shown to Appendix 0* From, this fona 
t o t a l  scow s ware obtained*

p o s itio n  o f the- b a l l  a f te r  eaeh stroke m  a diagram  o f the  

course* An sxrap le  o f th is  seer tog sheet to atewn to  Appendix 

B* The experim enter noted upon th is  sheet the number o f the  

wood o r to te  used and drew a Ite #  frost the  p o ta t o f o r ig in  of' 

tli® s tro ke  to  the  p o s itio n  o f the  t e l l  a f te r  the stocic#* 

t e l l |  wtedkseo war# noted wte%. fo r  exaaple* tte tall was 
taken from  a n a tu ra l tes ard  and put te a k  tot©  p la y * The 

M aster o f  p u tts  used m mmh, t e le  mm noted, te a  id#  t t a  g ra te  

o f t t e  h o le  to  o f s t  r  okas

req u ired  to  een p le te  the h o le * Thus* e rro rs  to  reeordtog te e  

mtmbei' o f a trte e s  fo r  each te l#  war# m tototesd* Jm example o f

Scoring

T o ta l tim e te  ta rg e t was taken fo r

The ta s k  o f g o lf was scored by isarktog. t t e
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a couple tea  score sheet la shewn iri Appeimix E*

Procedure fo r  
I'bycho-siotor Sxi*®rlaientefc Ion

Tiie experiment*1 design u t i l i s e d  in phase on® snd two 

of the psyeho-eioter experlnent Is shown in laEXe 2*
Phase J* In so  loo t in g  ind ividual*  to  undergo th is  phase

o f experimorfc&t ion prelim inary t r ia l s  of two- minutes durst ion 

were administered to 116 subjects* A large group was tested 

i n i t i a l l y  to insure a population from which to  draw random 

samples* The distribution of preliminary scores f o r  th is  

population la shown in Appendix ?• Fraa this group* four 

levels of in itia l ab ility  were set up* S ix  Ind iv id uals were 

selected at r»ndot?t from  each ability  level* Prom these 

in d iv id u a ls , six groups of four in d iv id u a ls  were set up for 

eaeh r e p lic a t io n  of the b a sic  design  In order to  f u l f i l l  the  

requirement of 24 in d iv id uals*  The d is tr ib u tio n  of scores 

w ith in  eaeh group is shewn in Appendix 6* Back. of these six 

groups of four was faade tip of one in d iv id u a l JCrae each, of the 

four in itia l ability  levels* Thus* for eaeh replication of the  

basic design ther© were six groups of four in d iv id u a ls eaeh  

with each group conta in ing  one in d iv id u a l from each of th® 

ability  levels* Each in d iv id u a l was picked from th® ability 

lev® 1 and assigned to a group by a random procedure* T ests  

were then mad© to determine the comparability of the means and 

standard d ev ia tio n s  of each of the groups* Th® population of 

in d iv id u a ls p a r tic ip a tin g  In the psycho-motor experiment was 

mad® large so as to Insure the drawing of a random population



O rp ittU?

therefrom for p a r t ielpaticm In the golf experiment•

T h e  t w e l v e  g r o u p s  c o n s t I t x i t I n n  t h e  f i r s t  p h a s e  o f  t h e  

% m y c h o - c i o f c o s *  e x p e r i m e n t  w a r e  e  o m p & r e d  s i n c e  m i l  o f  t h e s e  g r o u p ®  

w o r e  s u b j e c t ; ® * !  t o  t h e  m m m  e x p e r i m e n t ®  1  c o n d i t i o n ® *  G r o u p s  A *  

B »  C ,  D *  E f  a n d  F  c o n s t i t u t e d  t h e  f i r s t  ® i x  t o  u n d e r g o  t h e  

e x p e r i m e n t  a n d  g r o u p s  f?* E # J # K # I *  a n d  M c o n s t i t u t e d  t h e  

g r o u p ®  u n d e r g o i n g  t h e  r e p l i e a t  I o n *

T h ®  c o p e r a b i l i t y  o f  m e a n s  w a s  t e s t e d  b y  s e t t i n g  u p  t h e  

f  I d u e i a l  l i m i t s  a b o u t  t h e  t o t a l  m e a n  o f  a l l  i n d i v i d u a l s  w i t h i n ,  

t h e s e  g r o u p s *  T h e  t o t a l  m e a n  f o r  c r o u p ©  A  t h r o u g h  M w a s  

X6 £ X * X  w i t h  a  s t a n d a r d  e r r o r *  o f  1 9 * 2 4 *  T h e  o n e  p e r c e n t  c o n ­

f i d e n c e  l i m i t s  w e r e  f r o m  1 5 7 1 * 8  t o  1 6 7 0 * 8 *  t e e  o f  t h m  g r o u p  

m e a n ®  f e l l  o u t s i d e  o f  t h e s e  1  l m . l t s  { g r o u p  A )  * A n a l y s i s  o f  

t h e  v a r i a n c e  o f  t h e  m e a n s *  h c w r e v e r ,  s h o w e d  t h e  m e a n  v a r i a t i o n  

n m t  t o  b e  g r e a t e r  t h a n  t h e  e r r o r  v a r i a n c e  i n  t h e  t o t a l  g r o u p *  

t h e  e o m p a r a b  I  l i t 7  o f  v a r i a n c e  w a s  t e s t e d  b y  u t i l i s i n g  t h e  

W e l s h - l a y e r  { 1 6  )  t e s t  f o r  h o m o g e n e i t y * ,  t h e  v a r i a n c e s  w e r e  

f o u n d  t o  b e  e q u a l *  { 1 ^  •  * 6 9 8 3 } T a b l e  4  g i v e s  t h e  m e a n s  f o r

groups A through M*

T A B L E  4 * M e a n s  o f  g r o u p s  A  t h r o u g h  M u t  i l i s e d  I n  p h a s e  I  o f  

t h e  p s y e h o - m o t o r  e x p e r i m e n t *

G r o u p

A 1 5 6 5 * 7

B 1 6 8 6 * 0

0 1 6 1 1 * 0

JlA . 1 5 9 9  * 0

M 1 0 3 0 * 8
i f 1 6 4 3 * 8

Q 1 5 7 6 * 8

X-& 1 6 5 1 * 3

3 1 6 6 -5 * 0

% 1 0 1 2 . 5
T

1 5 9 8 * 8

•Jv*
T o t a l 1 6 2 1 * 1

II m 4 per group 
m  ( t o t a l )  1 8 1 * 9 9  

B M  m  1 9  * 2 4  

FMuciaX limits 1 
1$ » 1670,® -  1571.5 
S& •  1568.8 -  1583,4
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These groups wert than orders to the ccrtlfciora of the

experiment as outlined i» the section or experimental design 

and ae shown In Table 2 . Six of them# groups underwent a ll  

six © ©ml it ions while the other six urterwant only three eon* 

dltlccm* We were able to evaluate t&e effect of the win  

variables ©f praise and reproof, art competition after three 

sortitions sines a ll groups era eosipmrmbl#* Between group 

variation has been taken emit of the situation art boo# not 

confc*art our estimates ©f tbs effects of the other variables*

Bad significant si©an differences between %h© groups existed 

it  would have been Impossible to determine whether the 

variation was. due to sortitions or to in itia l statue*.

SSaeh, Individual was given four tw©~miimte trials under 

each of the ecrtltlems* Trials wore alternated so that a ll 

four Individuals completed trial one* then trial two, etc** 

individuals following one another in order* During trials In 

whloh eompetltien was present# a ll fcan* of the Individuals in 

the group wore present in the testing room art could observe 

the performance of the other individuals* Under fiHO © ©£tpet It ionfi 

conditions the subjects were taken into the tea ting room cn# at 

a time while the other three subjects waited .in an adjoining 

room.

Under coneItions of praise the subject® were encouraged 

by the expertoentcar* con^llmiated on their Improvement, art 

told that they were performing well* Under sortitions of 

reproof the subjects were criticised, for their lack of 

improvement* art told that they should hsve shown much more 

improvement over previous performance than they were sat-
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Jiib itifC * These e end It lesne wot# adm inistered in  m luiiform  

hut not; high ly  s ta n d a r d is e  sanntr sin e#  Ip the u su a l mm~ 

laboratory s itu a t io n  the? Xiev© no standard, pattern of 

adminX&brsbiOfw Two experim enters war# u s e  to  conduct* th e  

study* - D if f ic u lty  in scheduling prohib ited  ©cumber balancing  

the con d ition s by experimenter no t il ls  boot©© of vmrione© 

m a lij f i  uncembroiled w ith in  the system*

lbs## I I * Xn s e t  tin g  up th e groups fo r  Phase XX of the  

peyd^o-motor esc per Imer t  im lv id u a ls  were again chosen from 

four In itia l ability  levels# 5Sie.se Individuals were ploked at 

randeiBi and assigned by random presses to eondltiona as in 

Phase I* 4s In Xlxase X each gr:oup was ©ossprlsed of one

individual from each ability  level*

The eosiparability of the groups was tasted as in Phase X 

by setting up fiducial limits %mmit the total mmmn mwd by the 

$©lsh*’&ayer test for homogeneity of variance* Variances did 

not differ aIgnlf1©antly on© from th e  other* however* one 

group man* group 0* fe ll outside the fiducial limits. An 

analysis of the variance between mm&nm sheared* however* that 

the- to tal variance between mans did not differ significantly 

from error variation* Mmmm for groups I* thorough S used in 

fhes© XX are shewn In Table 5.

TABLE 5 * Means of groups & through. & used in phase IX of the
psyeho^eto'feoar OTpOTteorit*

Or ©up

1 1742*0 B e 4 per group
Q 1627*8 8D » 130*11
P 1737*8 SE e 28*96
a 1752.5 Fiducial limitst
R 1737*3 2J* le v e l  * 1798*2 - 1648*9
S 1744*3 5,-i level » 1760*4 - 1686*8

T ota l 1723*6
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In toils pims© of peyeho~E*>tor experimentation a change 

was sra&e 1b to# cosapetltiv© situations# Under condition of 

0 x 2  competition (two pairs of individual® competing for 

Ivl/imst ccrc&lnad score) a reward of five dollars wam given to 

toa pair obtaining to# blithest to tal score# bnder 1 x 5  

ccmpetition (individual corapetifelon 1b a group of four) a 

reward of two dollars and cm# half was giver to to® Individual 

with tlio highest to tal score# The condition* of prel*# and 

reproof were varied, as in Phase X#

Procedure for  
G olf Bxperlm entatlcn

The g o l f  phase o f th e  experim ent was designed  to  t e s t  

the e f f e c t s  o f th e  same combine felon o f  cona.it ions as we® te s te d  

in to# peyeho«»m0 t 0 r  experiment# Hi® experim ental design

u tilise d , in th is  phase Is shewn in Table 5# In Tail© 5 i t  

w i l l  be see s  th a t each co n d itio n  i s  represen ted  for  mmh round 

ami to s t  each in d iv id u a l i s  su b je c t©d to  each of th® ecmdit Im t*  

th ir ty  o f th e  su b jects  who had p artic ip a ted  in th e  psych®** 

siotor phase o f  th e  experim ent ware riven  th ree  prelim inary  

rounds o f g o lf  t o  determ ine th e ir  in  i t  i s  1 a b ility ,, The d ie -  

tr lb u tIo n  o f  to# prelim inary sco res  i s  given in appendix E#

From these su b ject a tore® levels of in itia l ability  were set 

up and individuals se le c te d  at random from each level*

These individuals were then assigned at random so that each 

le v e l  o f a b i l i t y  was represented by two groups of four  

in d iv id u a ls  each* Group A and AA represent the h ig h est a b i l i t y  

l e v e l |  group® b  and m3 too middle l e v e l |  and C and cg the low est 

level* The distribution of scores within each group is also
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shown in Appendix K* These groups worn then o rd e rs  In l e t  in  

square fashion to conditions and tr ia ls  as abeam its labia 5 *

In selecting the particular Irxliviuuals who war® to receive 

p ra ise  and reproof In tlis  i n i t i a l  rouse a rand o b i process was 

used# A fte r this in itia l asaigment the c o n d itlo m  wore 

ordered as shown* Subjects war# them subjected to d iffe re n t  

conditions fo r  each round of p lay w ith  each sub ject p a r t ia l*  

pet In  r. in a to tal of six rounds during the experim ent* The 

scores obtained under each of the condition® are given In  

Appendlac f* Score# obisInch under the cc> pones is of total 

score* I*®#, first three holes, kiddie thro# hole#,' and last 

three holes, are given In Appendices K, h» arid Sh
During com petitive  rounds the group played a® a fours cm# 

w ith  &li® experimenter accompanying the group* ftoe experiment«r 

recorded stroke# as shown in  Appendix £ ami admin is  bored p ra ise  

anu reproof accord lag  to  th e  ordering of the co n d itio n s , Two 

of the In d iv id u a ls  w ith in  the fearsome received p ra ise  and 

encouragement w h ile  the o th er two were n e g a tiv e ly  c r it ic is e d  

and reproved# During. non-coeipet ItIw e  rounds the in d iv id u a l 

sub ject played alone accompanied only by the experimental* w ith  

p ra ise  im  reproof being; adm inistered a# deaaarded by the  

experimemta1  design# Two exp®rlinentors were again used to  

conduct the study w ith  only one experim enter aeceapanying any 

group or In d iv id u a l#  D if f ic u lt ie s  in  scheduling p ro h ib ite d  tHa 

counter bslane log o f conditions by ex{M»rlmenter so th is  a owe a 

of variance remains u ncon tro lled  in the system#

Hie experim enter recorded t »  so lv en ts  and behavior of the 

subject during the round, which served to in d ica te  the subjects1
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feel!nr;B toward his performance * i&es^ples of such notes In­

clude, ^Thrcmb c lu b ”j r i w  m __   about t h is  round”!

“Ub well, tomorrow Is another day”; ?*lt wasn’t  that the course 

was toad, I just didn’t care,” and ml  don’t Ilka to play by 

myself*9 At the eossp le tter of the six rounds of golf the 

subjects were asked to answer the questions end stale© the 

ratters shown or the final tmes t  termsIre form shewn In Appendix

v *' *

bur In g the c curse of experlm entet ten , atm individual 

dropped from  the experim ent after the f i r s t  round of play* The 

group of which he was a member began the experim ent under eon- 

cl I t ions o f  **no c cmspet I t  Ion # * T herefore, s u b s t itu t io n  o f  

another player could be made without dleturblny the conditions 

of the experiment fo r  his group or confounding them with 

practice* Fortunately, fo r  the co n d itio n s  of the experim ent, 

no other losses o f subject® occurred* ire llm in a ry  rounds to 

establish l e v e l  o f performance were begun cm March 15 and 

play under th e  experimental -conditions was begun on A p ril 5* 

KxperImenta t io n  was com pleted cm May 17 with m to tal of 144 

round® of g o lf  played* t"aether condition©  remained f a i r l y  

uniform throughout the experlra&nt with only three holes of 

play f o r  one rmm rained  out* Thame holes war# played before 

the group continued cm to the next condition* Illness or 

Injury of the subject© forced postponement of play in three 

Ins tam es*  These wore not incurred, during g o lf  play*
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war* by a n a ly s is  ©f

in til*  analyaSw o f

i t s i m  a

up in  nor* d e t a i l  by ©on© ro te a f te r  the f M  roe© i t *

linafi in  

tlia  anal 3* is

or d ev ia tion *

o f

tio > rat SMteoor {25 )*
tb* t o t a l  

ob ta in in g  the t o t a l  a m  of  

fro® tfela general mean* fh la  la  the

w litt a l l  variab le*  In

ra in  offeefce*

rati

tbm gh* o f as

Ajk a«sst

variance la

dean In to

t o  mm o f  

os* to  the

e ffec t©  may bo

Tho res id u a l Cor 

;• o f the v a r ia b i l i t y  whleh eannot b«

I t  fo l io * *  th a t i f  the t o t a l  amount o f  v a r ia b i l i ty  OouM b#

no m  t o a l  or error  

o f  s i g n l f i earn* la
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is the ra t io  of the variance of the  feet or under © cm  id e ra t io n , 

o*g#, praise and reproof,t to the error variance ©r verier;©© fee 

tc  urc or tro lle d  random v a ria tio n #  The variance contributed  by 

praise end reproof is  compared w ith  tl:e error variance to 

determine- whether or rot i t  is  g re a te r than th a t of error a t a 

©efc le v e l of confidence# The probability of the- oecurrcr.ee of 

a given F value is given in tables of P values which slow the 

num erical value o f the r a t io  (varian ce  of v a ria b le  under eon- 

slA erc t  le n /v a r lance of e rro r) which Bust be equalled or 

exceeded. In order to be g re a te r than flu c tu a tio n ©  which would 

occur so re ly  by cbanc©# bno should bear in  mind th a t the F 

values obtained are ratios based on summary sta tis tics  and 

shew only the chance expectation  of such value© be ing reacted  

or exceeded# If an exp© rlatentally  controlled factor is in ­

troduced in to  the system, ©•&+# p ra ise  and re p ro o f, © 11  th a t 

the s ta tis tic  can shew is whether or not the variability in  

performance under these c end i t  lens is  t e s t e r  than would be 

expected under cord i t  lone of random sampling variability* Pea* 

each analysis of variance the hemoger© Ity of the variance© of 

the mih-croups was tes ted  using the t© lsh-lfsy© r te s t of 

homogeneity (&x) a© outlined in inference ( 1 6  , p# re) * This 

test 1m fundam ental to  the us© of the P test of s ip r lf lc e m ©  

u tilis e d  in  the an a lys is  of variance# I t  is  £eslgned to  test 

the hypothesis s at the variances of the sariplee uaed are not 

©ignIfIccrttly different*

The problem may-' t*e clarified by brief discussion of the P 

teat and the distribution of F* The disc wary of the r dis­

tribution provide© an answer to the following type of problem#
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A s s a m  m n v m m lX y  distributed varlete in an infinite population* 
From this pojsil&tlai** randomly select two samples each a 
specified maasbor of cases* &  that these s a b l e s  are randomly 
selected, the Tar l a m e s  { a2 ! ef these two sample* (a^ and a| ) 
will each he an estimate of the true variance of the population* 
But due to  sampling they will differ front the true
variance ami from each other by varying ammanfe defending 00 the 
else o f the samples* the problem la to determine the proba­
bility of obtaining a difference of any epee If led sis#
t„2 _ 2 ) ,  p a n tin g  the  above assusspt Iona* The f* te s t o r F

1 2
dlstrlbutIon is a solution to this problem* She problem is
su ited  in  s lig h t ly  d if fe r e n t  though eq u iv a le n t terms#. Instead

o f d ea lin g  w ith  th e  d iffe re n c e s  between two variances I t  deals

w ith  th e  r a t io  o f th e  la rg e r w i m «  to  %h© s e l l e r  Tar lane#

C a? /  a2  *» *̂ t gives the w rchab lll& T  e f o b ta in in g  a r a t io  o f ax ' 2
given e ls e  o r la rg e r*

Hots th a t th e  fo llo w in g  assumption* a re  made*

1 # th e  v a r la te  is  norm ally d is tr ib u te d  in  am 
in f in i t e  population#

2 * Ih# samples are randomly 3® lee tod f r «  the
fhis Implies that the 

variances are independent* !♦*•* variations 
. te the alms of one variance do not operate 
t © inf loanee vpr ions ' in - the m Ixe of the 
other, l*o#, there is no bias operating to 
em us® such a relationship in the else of the 
various#* ;

fhe  f i r s t  assumption has been shown e m p iric a lly  not to  

s e rio u s ly  in  v a lid a te  the  te s t  ( 6  ,  p,* £4 )# th e  second 

assumption is  tes te d  tbrou#^ umm o f the  Welah^Bayer technique# 

In th is  study assignment o f the variance a ttr ib u ta b le  to  

sash o f th e  main e ffe c ts  and th e ir  in te ra c t Ion# was made by
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u su a l a n a ly s is  o f  variance procedure* 1b each an a lysis#  two

©f »sMual or trr® v&rlimee was mmM * Xn tlxo first 

of these# the re s id u a l variance appropriate fo r  t e s t in r  the  

aigsiifleaBe® of the variance attributable to eyeteesatUsm Xly  

varied conditions# I*®*# p ra ise  and reproof#. and o f com petition  

was estim ated*

The a n a ly s is  and te a t#  o f s ig n if ic a n c e  based on th is  

eetle ia te  are pres#nted as the f i r s t  o f each of the subsequent 

tab le#  arc! i t  la tills analysis upon which conclusions regard lag  

th ese  variab les are based» Tkm estim ate o f error variance in 

th is  ease la  th e t o t a l  variance le s s  the variance a ttr ib u ta b le  

to  the raain e f f e c t#  o f  p ra ise  and reproof and o f com petition#  

th e ir  Interact lor?# and t'tm between incilv I&ual variance*

*» •*  * ** *** " 4 ^  ^  + *»g *»2 *  "Xjjjjj *%.,«» 41 *Wk. S»a. *»«*■ U *. >

In the see and a n a ly s is  the variance a ttr ib u ta b le  t© a l l

condition# whether character i s  t i e  of conditions ©r of 

in d iv id u a ls  was assessed* This a n a ly sis  and p resen tation  ia  

nea&ed If on# is to  obtain a comp let# p ictu re  o f a l l  scmrces 

of variance and their relative effect In the syateim* This 

ana lye ia 1# presented as the see end a n a ly s is  r e la t iv e  to  any 

set of data and i t  the basis for c one Xus Ions regarding the  

variables of tr ia l  and o f lev e l*  th e  estl&sste of error 

variance in th is  case Is to ta l  variance leas the variance due 

to  the mm In o f fe e t#  pirns any s ig n if ic a n t  In teraction  varian ces.

Aim l y s i s  o f .PayehowMotor Task fata.

The ordering of the axper'lmenta 1 v a r ia b les  in this design 

is rnlimm In Table 2* trader these con d ition s cash of the s ix
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pcup warn aoaprto#€ of tans im iwiiiuaX f r a  mmh mi fzmr toltla.1 

ability lorols* itom- t*lm or&er of o&jparlnentaX ecnOlticoa 

sailed fer a ip*a&p to %md6r̂  eondltlcsi* of pnttet all 

todlwldaala wltlito that gsewsp «•» oo&looted to the erne ee»» 

dltiaws of giratoe* to M e ®  m&MM/r mil »®r# ch^ Jested to r m p r m € *  

Artslyato m m  e « » M  eat with n ^ e e t  to the* feltowtop* 
seta of dete$

1* Total task seoreo for mtm trials on the task 
w;it& mil gjroups isjR̂ oŝ oing all c om It i®g*

S* Total tmnk seares trlfcfc a»y one ^pc^p ^i4 #r~ 
gotoR only tfow# of the eotxaitloino of the 
eaqpar ia e a t*

3* Total mole scores with any m# grernp taaoer* 
goteg only ttxroo eondltlens of the axpartosBt 
sm with, afiitoii monetary reward daring 
ecmpstltlva trials*

of the hoamgomlty of the wartomeaa of the «i&*»̂ aaps ii^ n l 

tfes warianeas not to differ olgnlfiooatly C% • %M4?f k ** 3f

8 m 4)* The a n a ly s is  o f tho war tones* of t i i i s  data Is  glwon 

to tatralsr form to fmtile 3* to Tabto 6 It will tm noted that 

the warlahls of pmtoa ma& reproof is net m algn&ftoanfc 

aeuroo ©f war lot loo- to  gMarfarmanee* ISa® warlsfeXa o f  

eoaspotlttom to ameslabsd with variability of parfmmrnmm® at 

hataaMm the BO paresmt and 5 psreant level of eonfM«e#*

5Ssa lntorastion of the two variables to aifpslf k® t at 

Urn 0 poroont and 1 pereemt tool of eossf idenea* Tmhlm 7 

mbmm %im mmm% jawpf commas# under eaek of tea sendItions* 

i 1 usre X to a gmpfoto prese&tatieo of the fseaja perf erm&see 

isnftar the eon&lfctoBe of eempetltleci while Flunre XI mhmm wmm 

pmri€»wmnmm mtimr ecm&l&toos of jvratoa and reproof*
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TAbLE 8* Analye 1® of the var iane© ®nc tests of b  ignif *c arm® of 
the 05cpBriM©n tally varied ©end It ions | psych*** otor 
bask I n il groups undercolor nil cone i t  ions #

3  VBBl O f
_ _  “» 2 8 _ _____<3£ __l^riarice____£ ________£ _

j*X Praise 8 *»eproof 85155.6 1 29155.6

iio Ctespetltiec 236513.8 2 118256.0 2.2V < .20 >.05

Ijj^g 376425.2 2 188214.1 5.61 <.05 >.01

i.ietw®©r< InciivltiJiels 6607762.5 25 287294.0

êss I8.ua! * 5031304.6 115 52096.3

VotaX 13241164.7 14S

- i f - — 5 l ! — ^ h a f h x s  4 ”?**•■ M r. ?*•£:. .S S i —

From Table 7 i t  w ill he seen that competition o f pairs in 

a group of four has tbe highest to ta l score and wpo ec®ipetttlcmw 

has tab© lowest to tal score* &- considering tXi© scores obtained 

binder the coiftittiation of conditions* the h ip e s t to ta l score is 

found under conditions of competition by pairs mbmn fch© group 

was praised* lowest to ta l score is found under conditions of 

*»© eciapetitiarf* wlier the subjects were reproved* Assignment 

o f  the w itm e s  to each of the severe 1  sources was made end is 

shown in Table S*

A i'.J j aP* / * b&en scores of psyi&CM&otor perforaane# tinder
expo rimers tally  varied condit ions; a il group© under~ 
goinr a ll  cofiditiom*

iO Jsi 3C Ss 1 X 0
_  _  _  _  _  ^£F*£P&S&£Pmm _ Hota^
Praise 7651*6 7687*1 7545*5 7628*1

7500.B 7653*1 7644*9 7599*6

Total 7676*2 767D.1 7605*8 7613.6

*750 Competition « each irxiividti&X performing alone
2 x 2  C om petition  m c o m p e titio n  do tween p a i r s  in  a g roup  o f

four for highest to tal score of pair 
1 x 3  Competition •  individual easxpetitlog) is groups of four
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FIGURE I

MEAN PERFORMANCE ON 
PSYCHO-MOTOR TASK BY THE 

SEVERAL COMPETITIVE CONDITIONS
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FIGURE I I

MEAN PERFORMANCE ON PŜ HO-MOTOR TASK 
UNDER CONDITIONS OF PRAISE AND REPROOF
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Praise7400.
Reproof

7200
2 5 61 43

T r i a l
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TABUi 8* Conferifeufelorn fee fete n r  lability fey sash of fete esgtln 
variables and their Interactions} psyefcô iaotcir task; 
all groups undergoing; all conditions*

Sun of
_ ^ Variable _ df_ F

Ej Praise 6s Xtepreaf 29155*8 1 29155*0

£g CQe$»efeltlan 236515*8 £ 118256*9 2*8© >*20

Eg Between trials 2043215*1 6 520642*7 10*55 <*01

Between levels 3717361*3 5 1230120*4 30*80 <*01

Il%2 570428*2 e XB©2M*1

X1̂ 5 175360*6 6 36076*1

Xl2c4 56441*7 a 10148*9

%3df 4TOt>80*0 10 47008*0

%x4 163057*0 6 27172*8

xas4 403054*4 15 26670*3

xlx2xS 1347673*7 10 124767*7

70889*9 6 11778*5

X2x3x;4 686181*9 15 59678*8

m m 819*2 SI 53860*6

xXk0x3x4 2128171*9 30 70939*2

Residual ** 6614920*5 139 50X13*0

Total 13241164*7 143

e BesiduaX variance- * all Interact ion variances

7b# a n a ly sis  shewn in Table 0 provide* a concrete example 

fey which fete analysis of variance procedure any fee illustrated*

Reference to Tables 1 and 8 will show that scores were cfefealned 

fo r  each o f fete 24 In d iv id u a ls  under each o f th e  e  encliticms. ancl 

each of fete trials* A total of 144 scores was available for



30

analysis mMm eenpletlon of the cucpericioniaX testing. The 

to ta l mm of ©-quarec (Tablo S) was ©btailed by ■ c ©imputing the 

©urn of the squared deviation© of the M4 scores frm  the *a©an

ctf these scores* T h is  tc&al siim of squares by the

to tal Cocoas of freedom provide© the ©stirs© to of to ta l
2

variance of e ll  scores { cr̂ .)# A ©lsapl© rul# for obtaining the 

degrees of freedm Is to subtract cmm from the im&bor of squared 

deviate© under consideration* For a luoro ec* * lets discussion 

of degrees of freedom see reference C19 ) # page 55.

The w loua components contributing to tie total varla** 

b lllty  In tli© ©xportoenb&l situation ©re represented by the 

Min effect® and Int erac t  ion© * The stain effects ©re E ,̂ Eg,

%, end 3 ft* Ih. totoxwctlrai# er® Ij^g, 13*5 # . . . .

Tb® 8ubh of ©quaree of each of these source© of variance Is 

determine*:3 by computing the avm o f tbs squared deviation© of 

Mb# swan score for each of the breakdowns of the variable from 

the vmmn mf a l l  scores • For cxaiqpl#, the m m  of squares for 

the variable of Eg (between trial©} la determined by ©unulng 

a ll  ©core© obtained under each of the breatodaros of the 

variable. I*#** t r ia l  1, t r ia l  £S, t r ia l  3* t r ia l  4, ©to*| 

obtaining tine mean for each bre^mown C £3̂ 8 }$ and summing 

Mae squared deviation© of ©aoti el* thee© i^eass front the grand 

or to ta l ssean fcr a ll  score©*

The ra tio  of the sum of squares to the degree© of freedom
gives tli® ©atis*©t© of varlance ( It will be re­

called from the discuss Ion of the F teat that w# may estisiato 

the population variance by drawing samples from that populatIon*

v *  * * * w *  —  * ] - «*W V * * * .



Tt:m variance between t r ia l s  i s  an estim ate o f the populaticm  

varian ce , w ith the sample drawn i n sueh a way a© to  show the 

extent of variance ass oe to tod with differences between tr ia l  

rrnmrnm h Im ilsrXy, the variances of a l l  other main e f f e c t s  and 

in teract Ions are estim ated*

Reference to  Table 2 shear# that the variance between 

t r i a l s  i s  an unconfcwaaded esttowit© o f t i l ls  variance, l*e«*  

w ith in  any one t r i a l  e&cb. in d iv id u a l, each le v e l ,  and each 

e o&hlimtlon of eonditicn^  is  represented in  exact ly  tlm  same 

way aa i t  i s  in any othc?r t r ia l*  Confounding occurs when tt iis  

con d ition  doe# not e x is t#  1m Table 3  the stain e f f e c t  of 

eoRfratitlen %m eontoended w ith  t r i a l  aw* w ith  I t w l*  Bach, 

le v e l  of i n i t i a l  a b i l i t y  dM not r ece iv e  each ©end i t  Ion o f  

eertp etltlon  during eaeh t r ia l*  For « a ia p le , the e end i t  ion o f  

paired eeespetitlon  {2  x 2} In round otm was us^dergon® by le v e l  

p and Ail alone* toy  ©attornt© of th e f ir lt .n e #  o f com petition  

by t r i a l  w«mM ha unduly in f Mens ©d by the le v e l  &£ I n i t ia l  

s k i l l  o f  the ind ividuals*  Two r e p llc e t io n s  o f th is  b a s is  

d e r i r would enahle c«@ to  obtain the variance estim ate i f ,  

under rep H ea t Ion on©, le v e ls  B and BB tmbcwisBt 2 x Eton t r i a l  

® e  and, to r e p lic a t io n  two, le v e ls  C and CC underwent the  

2 x 2 com petitive coed I t  Ion# on t r i a l  erne* In both re p lica tio n *  

the appropriate ordering of eon&ltlcms fo r  the other f iv e  

roun* m m a t ,  o f eourea, toe oa&e»

The estim ate  o f rea ld u el variance to Teh la  © was mad® toy 

subtract tog the mm of square# o f a l l  the xaato e f fe c t*  from 

the to t a l  variance and d iv id in g  th is  res ton a l sum of sistsares 

toy the appropriate degrees o f freedom* Before t i l ls  could toe



varlanee* a r e  s t i f f  i e i e n t X y  d i f f e r e n t  from

w a r  by rmdcasi 

d if fe r *  a:

eendsilnod to glw an 

The (pastlca la 

order internet Ion mrlanee is need

It w ill be

a® as not to  

;*) If  none.

ae to

isaate o f  

th a t  r o s l f c a l

s e t t e r  in the

^@0 p vm*wj  a **« «*» m A*wtim 0 9iw ♦

In thm analysis in Table B the to ta l 

been aeeotmtad fo r  by

to  the

* e*S *# app

in the 

and

of a ll  

of

v a r ia tio n  to sieem for a ll  the 

w ith th&e cnean.foa* th ose  to& lrldaale

and %it© were of l m l  one* and 00  on 

o ^ b iu it io M #  This

eca^btofttlcai o f  ©11

to t t e  s itu a tio n *  f te b  la* 

hmm  based on

who

a l l

bitm* Therefore* i t  la

by th e  

siboa* 

be of r w  or 

in tera c tio n

as oar f  i r s t  

to  l e s t  b

♦ m«#w iMswjuig- that it does not differ a Ign if  leant ly 

from the o t te r  in ter a c tio n  variance*. a l l  mwm of squares for
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to#  in tera ctio n  are eoitoJjstd to  g ive fcl*# new w stlm tw  of 

res id u a l variance* to# v a r ia b il i ty  contributed by tbs  

effect®  asm then bested ag a in st to la  resid u a l variance# !»#*# 

w i a m e  of Bdure# under seneM#ra&l©n/»sSAa.nl m r ia m c  » F* 

1b tom # Instances iis wtii#fe the f ir l i i ie #  ckC to# main e f f e c t  

was sm aller than to# r e s id u a l war la m e  no ¥ to r t  was. mud#

•  ln«« obviously  tkm sa in  e f f e c t  was assoc ia ted  w ith  lea© 

v a r ia tio n  in p # r lo B » « «  town wmm assoc i s  bed w ith r tsM M l  

error soure®®#

Table 9 mhmtw tow wean perforiisftnce uiM#f aeeh o f tow 

a&f^rSsieRbaXly ? i r i #  w«*n3ition* In  tow s itu a tio n #  !•#«» Cl) 

pra ise  ansi reproof* (2 ) ©a&i&bltlim# {$) t r ia l#  (4 ) le w l#  sad 

(6 ) to# in te ra c tio n s * F ig w e  111 presents f^rwpfelwwlly tow 

mmmn porfmmmmm by t r i a l  of to# psytoe»mot#r taste#

Analyfsi®- o f  PwywhCNwaotop t o t a l  taste seer#  with. wry -on# 

gr*gy.p w^deryolnp. only tor## of. the eacpertosatal condftlcaas 

Cli m 48) # to e  to s t  o f  to# Iiosaogeneity o f to# variance# of to© 

mnh~gTms.fm mhmm& thwww varlam#® not to  d i f f e r  s ig n if ic a n t  ly  

(X,  ̂ « #9098| k ~ 5; B »  48}# to© a n a ly s is  o f  to# variance o f 

th is  data i s  given In Table 10#

If? the a n a ly s is  of %tm data as shewn In Table ID# none o f  

the v a r ia b i l i ty  a esee la ted  with, the main e f f e c t s  of pra is#  and 

reproof or th e ir  in tera ctio n s  was a ign I f  1# ant ly  g rea ter  than 

to#  r e s id u a l or unassssswft variance of send i t  ions its the  

s itu a tio n *  S im #  the man 'variations of the word i t  ion® dews 

not d i f f e r  s ig n  i f  leant ly  from res l&nal variance# no fu rth er  

d isc u ss io n  of tows# is  necessary#

to# contoIbat 1mm to  toe total variability by m il to#
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FIGURE III

MEAN PERFORMANCE ON 
PSYCHO-MOTOR TASK UNDER ALL CONDITIONS
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TABXE 10. A nalysis o f t h& im rlam e and t e s t s  of s ig n if ic a n c e
of tfcs experimentally varied conditions?  psycho** 
sioter task? any one group u m e j io i ig  only th ree  of 
tbe exp m? Ism  r> & a X con d lt Iona *

V a r i a b l e  _________
Bum of 
Squares df Variance F

P r a i s e  & Bepreof 36928*0 X 36928*0 •ea

H*> Caapetitton 593X2*0 2 29055*0 -

3*1x2 15541*0 2 7770*5 *

Between Ind iv id uals 1X555589*5 47 245883*$

H a s M u a X  # 7756X47*7 91 85232*5

Total 194236X8*0 143

5» P # 2# a ^p* * a.<rl ** (s. eu ♦ r  r T t f %
0%.

o» * a. o
’"'2 2 X̂ss2fl * 4lx? *8#t. lad. tsnt.}

assess&bl© variables in the experimenta 1 situation is riven in 

Table XI* In this table is sheen the variability assoelatml 

with those factors peculiar to experimentally varied conditions, 

l* e* , pra ise  and reproof and com petition? th ose  p ecu lia r  to  

the individual, 1*«*, lev®! of in itia l ability  and amount of 

practice or tria l?  and these due to replication*

Tm blm  IX shemm the sources of a l l  variability in the 

eatpertoenbel system* I t  wmm found that none of the interact; 1cm 

variances differed sign if leant Xy from the highest order Inter** 

ac fcion var lane # C1 Xe2x3x4x5 ) * Theref ore, a ll  tot era# t Ion 

variances wore cort>toed to  give an estimate of the residual 

or error variance to the system* The ratio  of the variances 

of tli# mto effects to this residual variation la given to 

fable XI (see colas® P) * Of the main effects, the mean 

variation between t r i a l s  and between le v e ls  differs s ig n i f ic a n t !
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*jL*uijkM XX* C m stT S fo iitla x m  t o  the v s r la b i l i t y  by mmmki of t l m
a ssessa b le  v a r ia b le s | payeliCN*ia©tw feoftte; *»y cm© 
group uj^«r£0lx)g only throm otm&Xtlom®*

Bom of
Variableiwwt ****.- *w*«k «*>«- w«t. «&«* ,w»» ***». mmt- ipai^s•mm* -mm* mm* *>m» **w* jfif _

% WvtoSM & Umpmmf 56008*0 1 36928*0

&g Casgpfctlfclcisi 59312*0 2 89636*0

Befam& trials 3250169*0 2 2625QB4*3

Betmen level* 4086173*0 5 1428724.3

Eg Bepllentlosi 2652*5 1 2638*3

XX%0 13541*0 2 7770*5

Xlx3 75605*0 2 37846*3

*1*4 5StS91*0 3 175530.3

Xlx5 5700*7 1 3700*7

X2^ 266267*0 4 €4066*8

%x4 636709*0 6 89451*6

I2ac5 366094*0 8 76647*4

XŜ 4 407629*0 6 67921*6
94798.9 2 47399*6

14ac5 966488*3 3 319807*4

x  1̂ 0213 212475*0 4 53118*8

xl2sEx4 SX27M.0 e 135450*6

xXk2x5 604303*3 2 308151*7

x33c3sk4 686043*0 6 304340*6

Xlx3x5 87401*7 8 45700*9

xlx4xS 50408*2 5 10800*7

X0x3n4 320735.0 10 26787*9

%X3®S 690841*3 4 167560*3

620909*7 0 304484*9

F

X *47 <*01

10*04 <*01
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*;>i XX. (Conblrmed) Contribution® to  %hm v a r ia b i l i t y  by
eaeh. of fcbe aeeeeeebla variables $ peycdi©»notcr taekf 
any on# group undergoing only tbrae cw&lticme#

m M P M .aH 1*> .'* W  ~m rt »-XliH>« 'M n » « -» r»  • * * * > • * » «  ■ >—  i W»» il f t y  iM H ll  M *  HMM IW H / I W  ■ iM '* » ' n  MiHHUSP— IL~ W H l>i ■ ■"!■ i'-'i —  .’MW r * * !  'M i '  ■ » '  .M n l i M f  « ■ * !  ' * l M I « r * » i I N » ' . V „  " '  'W *1 II III I

BuM  o f
Variable — JP ,5P S!?eB jfl£ _

z3ac4x5 1X6809*9 6 194-66*8

zla0hc&ie4 1213607*0 18 2011*05*6

zl*2x3xS 70678.9 4 17609*7

0 20v ’0.6

576101.1 0 62685*5

%yJi4xS 3007089.6 12 05924*1

x 1x2.xSx4xS 2857785.4 IB 155148*$

HsiMmI '* 117 935* S 1 M 87972*5

fetal 1948 5618. .0 M3

it Has i£ual v&rlaztee * a l l  interaotloxi varlan-c««

fTm i the re s id u a l variance# Tbmf performance upon the task  

skews Jsspw enent with p ra ctice  fo r  three tr ia l®  «n& the  

differences b# tween lav#Is as s e t  mp i n i t i a l l y  ar© maintained* 

®mem performance sco res  fo r  the sa in  var iab le  of Cl) 

p ra ise  and reproof, (2 ) com petition , (5) t r i a l ,  and (4 ) le v e l ,  

are given in fa b le  12* bine# only the va r ia b les  of t r i a l  arm 

of le v e l  show sign ifies® !; n ew  variation* they alette deserve  

epee la  1 a tten tio n  fifties -eanslderlng th is  table* With, regard to  

mean ptrrofwrict per trial, fable 12 shows greatest improve-* 

mmm% 5m a#or# between- t r i a l  1 and t r i a l  2*

i®mXys.l# of MireboHsaotflar teak seer## with m ur orm  

n®der going, only three of the e&rwl©enfcaX eersdIt less* and withW a w ijW r 'ii iw i' M W iu 'r iM i i < f t ) i i i m r i » * i i    * r r ii*ri r ir 'li»i i r  ^ . * 1*1 • - w n i n r  - n V  'U r n  i. ' n  i * »  m n w r  i W n - r t n n * Trr J r m - m » * n m ii .  n mi l n  i d t i r M f n  i f n u ii w m n n "  * >nw n i m  1W.1  i i t T i < n  n 1*1 n  n - w  m  • i t t n i i  i * r r r  i n n -  rn m ^ T t i r r . m ir w i i t . u - i f t iiii m r t n w n  i p n    . ii'ih h w m p h i u i

Tbrougbout title  phase of experim entation \m&mm con d ition s of
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c coipet i t  ion* t  f iv e  d o llar  row arc- *ae given to  the pa ir  in 

group of four obtaining the highest combined to ta l score under 

conditions of 2 x 2  cotrtpetitiers* l*wo iffi one-half dollar® was 

giver to the indivM usl obtaining. the highest to ta l iicer® under

eoKipetifcion in a group of four* ffie
tost of t h e  homogeneity of variance for the subgroups showed.

sue

l * ip

not to differ sig 

:la .o f the i

’ le a s t  ly  (h£ * #8887; k m 5* 

.anee and t e s t s  of s ig n i­

ficance of those variables peculiar to  experiment a lly  varied
eond It  leans,  !»©*> praise and 

given in Table

*# and. c o ®  a t i t  ion # ' ere

Vusiii 13* Ana lysis- of the variance tml tests of sign if loanee 
of the experimen tally  varied conditions; psycho- 
motor task; any one group undergoing only three 
cord! it  ions ; monetary reward under conditions of 
competition*

Sum of
Variable Squi ires df Variance

% lira lee & Keproof 1704.31*0 

0 cxnpet it 1 on 653X7 *0

X i 3.14% 0 *0JUM*
between Xndlviduala 5648860.3 

I.os Jx’;ual * 2SU > C 22.7  43

1704 51*0 

52650*5 

15723*0 

158646*4

3.31 <*20 > *05

LOtel
m

6142685.0 71

v f  -  V s! * V *** * ■Hx,';w  • J

i>€3sii Table 15 It can he seen that the variance of praise 

and reproof la greater  than the r e s id u a l variance with, an P 

ra tio  significant at between the 20 percent and 5 percent level 

of confidence* The variab ility  associated with p ra ise  and



m

repri©of 1m mmm t o  be larger than that between ind ividual*

alttimzim not aignlfleantly so (F • 1*0?) * The warn® pmvi&Tm&zmm 

score® under the cond ition  of -Table 13 are shown in Table 14*

TAIOJS Mm lleaan »eore of p*yehOHaeter performance under the  
ex | erlm ontally  varied e«?nf itio n e*  any cm® group 
una ergo lag only tin*##- of t i e  experim ental cond ition ®% 
monetary roward under e one! i t  ions of com petition*

«!© 2 at 2 1 x 5
C o si^ tit io p 1̂ C © p e t it io n  ^ ^crcapetJLtlon ^ ^JTotaX

IVaiee 7560*7 7665+6 7668*0 7655*8

ftnrproof 75B0+5 7571*9 7516*8 7556*4

T ota l 7S4S+X 7©X7*§ 7S0t*S 75SS*1

nMo Competition*'* each Individual perforalng alone
2 x 2  Competition •  com petition between pair® 1» a group of

four fo r  hlifiest to tal so ©re of pair 
1 x 5  Cosset I t  loo * in d iv id u a l com petition in ggrcup® o f four

Table 14 Bvr^ontn that the E d it io n  of m monetary reward 

to  &2* ccctpebltlve t r i e  la  was a ece^ a n led  by a greater  

d iffe ren ce  between p ra ise  and. reproof than- between the  

d iffe r e n t  condition® of coznpetltlon* In the more In tore® t in g  

s itu a t io n s  of monetary reward added there are Indication* o f  

a p o s it iv e  re la tio n sh ip  between the dimension of *In terest in 

the tack* and condition® of ecmspetitton which are supported in  

la te r  analyses*

The variance a**©elated w ith  each of th e experim entally  

varied  e end i t  ion* was analysed and i s  shewn In Table 15*

A ll a ©ore ©a of varia tion  In the system have been accounted fo r  

and the r e la t iv e  amounts o f each can be seen* A comparison o f  

the variance* Shown in Table 15 t© the h igh est order in te r -



so

ThBm  15*. 0e«ta*ilmtian« t o  the v a r ia b i l i t y  toy #a©h &f tins 
eaeeemeble variab les*  peyehowsaotcr task? may emu

undeargolrj^ only throws ceiaS i t  lease j wmrm-tary 
rw aM  xaaaiSw mcmsIItioM of eten^fcifcicn*

Siyam of

_ ^ »3:f£?j?^x£ «* <tf**M* ««*•* **■* J l ~ ______

1% S*rslee & ffeeproof 170«S0*7 1 170430*7 2*71 < *2 0  >#oo

Coujstlfclcn 65516*1 2 32666*1

iietmen tr ia l 45974©*3 a Bmm40& 5*74 <*05 >*01

% Betaeeen level eat«e*4 3 289096*1 4*® <*01

Xlx2 31447# 1 2 15725*5

12j® 73®©2*2 a 567841*1 5*86 < * 0 1

SBXM*1 3 9371*5

%353 510085*0 4 154770*8

1&k4 236505*7 0 30417*6
•*'3x4 656502*4 6 42732*1

Xlx2x5 290761*6 4 74940*4

xX%2x4 456784*9 € 76150*8

x 1x5x4 281755*2 6 4#§S0*2

10x5ie4 741992*0 12 61832*7

xXjc2x2®4 B70ffl0*7 12 75306*7

fi®tldti«l ## 3551517*6 61 62611*8

Total 6242684*4 71

2 2#■ F m til.m  rati© a /a  tbb  MximX 
*e BmrnMmml vox* lane# • mlX intereetilctt

excepting tfentt o f 3*1x3

net ton variance %x% the t CXi^^ r4 ) shoes that mil inter**

met Ion variances except th a t o f  the eoisfe Inst loo o f praise unci 

end t r ia l  (l^gg) t o  not d i f f e r  s l p t i f l e e r t i y  frees tim



h ig h est © rdar in tera ctio n  variance * fhue, all In teraction

vmriitii.ee® ©accept ^1x5 ware eosTblroci to  g ive an estim ate or 

res Xdual variance baaed upon the higher number of carree o f  

freedom; ©X# fit i s  variance appear a mm the resid u a l variance  

its Table IS* 0 caparisons o f the variance ©f the mm in e f f e c t s  

^®1* *%» *%# anÊ  variance of the In teraction  I i t o

th is  resid u a l vnrianc# mhmm the variance o f  le v e l  CE4 I stM the 

variance o f the 'InteractIon between p ra ise  and reproof and 

t r i a l  ( to  be s ig n if ic a n t ly  d if fe r e n t  frcsa the resid u a l 

vartanee* fhe T r a t io  re s id u a l)*  4*63 mud the F

r a t io  ^  1 res Mtiafy'* 5*86* Both of these- F values ere

sign  i f  l c ® f  beyond the 1 percent le v e l  o f confidence*

•She way In which these var iab les are a sso c ia ted  w ith  

performance my beat: be seen by ref ©rose# to Table 1M in which 

the mean performance under a l l  cond i t  Ions i s  given* From 

Table 16 i t  mmm be seen th at th e  man performance of eaeh of  

the le v e ls  as s e t  up from an i n i t i a l  two minute t r i a l  are at 1X1 
maintained*

Tkm in tera ctio n  of p ra ise  and. reproof w ith t r i a l  shows

s t a l l e r  performance fo r  a l l  t r i a l s  under cord i t  Ions o f p ra ise

but under condition© of reproof tr ia l?  emm and two have low 

mean performance scores with tr ia l  three showing a mmmm p©r- 

farmenae comparable and s l ig h t ly  above th o se  obtained under 

praise*

Sugsraary o f A nalysis o f  th e  rsycho^Motor Bata

Th© s t a t i s t i c s  obtained from the three analyses o f the  

psycho-motor taste data show*
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1* The main experim ental c<mdltlcn» of m) p ra ise  and 
rcproof* and b) ecnqpetltlon and f e e lr  in teraction*  
show n© s ig n if ic a n t  la r ia t  Iona In perforesane©
when subjects were giTO three trials- on th e task 
(Table 10-)*

g* The variab le  of p ra ise  anct reproof 1m3 m meats
v a r ia b i l i ty  a Ign i f  leant at between the 20 and th e  
5 percent le v e l  o f confidence mhmn a monetary 
reward wee added to com petitive conditions with 
prmtee  sheering the beat perfocmanee (Table* 13 and. 
1 4 ).

3* The war lab 1® o f com petition ahem a man va r ia tio n  
te  perfortmne® align i f  leant at between the 20 and. 
the 5 percent, le v e l  o f confidence when the subject*  
were given a te  t r ia l*  cm the tmm'k w ith beat per-  
fonMcsee obtain®cl under con d ition s o f paired  
com petition* The In teraction  of the mate variable*  
of a) prate® and reproof* and b) eoopetltlort* te  
eaaoelated  w ith v a r ia b i l i ty  te  performance at 
between the 5 and the 1 percent le v e l  of con fidence. 
In th is  resp ect the cond itions o f paired e-ompetitlcn 
eoafcined w ith p ra ise  show® the b est perform nee w ith  
**n© com petition^ combined w ith prate* showing the  
poorest (Tabtea 8 end T) *

A nalysis o f the Golf Task Data

The ordering o f th e eaqrerlsMmtal variab le#  In fe te  design  

la  shown in Table 3. tinder th ese e end I t  lone .groups A and hh 

were comprised of ind ividual* of equal in i t ia l  perforsasne® and 

o one titrated the h igh est le v e l  o f I n i t ia l  performancef group*

B and B3 were mad® up of ted 1 vidua la  of equal i n i t i a l  per­

formance a t a lower le v e l  o f i n i t i a l  perfom ane*} and group*

G and €8 were made of Individuate of equal In itia l performance 

at fee lowest level of performance.

bnder fe e  con d ition s of fete design fee  var ia b le  of praise 

and reproof was ordered #o fea t during group performance two 

in d iv id u als w ife  In the group were praised white fee rebate teg  

two were reproved.

Analysis wm  them carried  out wife respect to fee  follow-



5 4

Ing sets of data:

1 . Total number- of strokes for the nine holes 
in the round.

2* T ota l number o f  strokes to  complete b o les  
1# 2,  ami 3 (designated as " f ir s t  three
holes ) .

5* Total number of strokes to complete holes 
4, 5, and 6  (designated as ’"middle three 
holes w) .

4*. Total number of strokes to complete holes
7, B , and 9 (designated as 11 last three 
holes”)*

Analysis of to ta l number of strokes« The variance of the 

sub-groups within the design was tested and found not to 

differ a ignifleantly (Ip » .9944; k » 5j W » 24)* Analysis of 

the variance and teats of significance fo r  the experimentally 

varied conditions is given in Table 17*

TABUS 17* Analysis of the variance and tests of significance 
of the experimentally varied conditions; golf task;
number of strokes for a nine hole round*

Sum of
— « . _ 7 j ^ ia b le _____ ^ _S£uares_ _ Jtf _« X̂ L̂ 'SPSJ®_  F _ _ _  _  _  P _

P raise & Baproof 79*5 1 7 9 .6 3.66 <*20 >.05

Eg Competition 593.4 2 196*7 9.06 <*01

I1.C0 261*0 2 130.5 6.01 <.01

Between Individuals 17734*8 23 771.1

R esidual # 2492.6 115 21.7

Total 20961*3 143 146.6

* V * -  *t<  -  <■»•* * <  ♦ % » 1  * * W . Ind. < 4 t .  1*4 >
Z is JJEZ 4JE1

Table 17 shows that the main o f fee  t of com petition (hg) 

and the in tera ctio n  between the two main variables ( l iF%) varies



5 5

from the resIcmeX variance beyond fe e  X percent le v e l  of eon- 

The mean va r ia tio n  o f the w in  e f f e c t  of p » i i a  and 

reproof (E^) d if f e r s  from m M u & l variance a t between fee  SO 

percent and the 5 percent le v e l  of confidence* fa b le  10 lis t©

tbs mean member oC strok es under eeeh of fe e  experim entally  

varied conditions*  It should be noted in in terp retin g  Table 

18 tfcat m low number of strok es is a sso c ia ted  wife txigti le v e l  

performance. In Figure XV i s  shewn g rap h ica lly  fe e  w an  

strokes per bole* Figure V is  a graphic p resen tation  of the  

vm&m per hole under fee separate conditions of praise and 

reproof*

TABXii 18* He«m sc or# o f g o lf  performance under th e  exi ar i -  
m entally varied con d ition s; »us&er o f strok es fo r  
a nine hoi® round*

"Ho E x 0  1 x 3
« .  Com petition’1 ^  Competition ^  C o^petitloo _  T ota l

Frais# 66,0 62*2 60*7 65*0

Reproof 65*8 61*6 6 6  *0 ©4*8

Total 65*9 61*9 ©3*4 63.7

^lo Carpet I t  ion » each in d iv id u a l performing a Ion#
2 x 2  Competition •  competition between pair© In a group of

four fo r  h ig h est t o t a l  score o f pair  
1 x 3  Competition x in d iv id u a l com petition In groups of fo u r

Frost Table IB i t  may b© seen fe a t  b est rmmrx score was 

obtained under fee  con d ition  o f 2 x 2 competition- and poorest 

mmmn score was obtained under the conditions of * n o  ccripetltion*” 

S lig h t ly  b e tte r  ae-om  were obtained under con d ition s of pra ise  

than under fe e  con d ition s of reproof* In regard to  fee inter­

actions of fees® variables fee lower* or better* scores were
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MEAN PERFORMANCE ON 
GOLF TASK UNDER ALL CONDITIONS

66
65
64
63
62
61
60

65432
Round

FIGURE V

MEAN PERFORMANCE ON 
TASK UNDER CONDITIONS OF PRAISE AND REPROOF

Prais e 
Reproof68

67
66
65
64
63
62

61
60

4 62 51
Round



m

obtained under con d ition s of 1 x 5 compe titles*  with p r a ise3 
2 x 2  competlt 1cm w ith reproofj and 2 x 2  com petition with, 

prels©# The higher or p ow er so ores were obtained under con** 

d i t  ions of "no com petition" under both p ra ise  end reproof and 

1 x 3  com petition w ith reproof*

Thm assignment of varlane© to a ll  of the experiment© l l y  

varied  eandit to n s  In the experim ental situation is shewn in 

Table 19* In th is  table the r e la t iv e  affect of each of the  

main variables and th e ir  Interactions upon performance ssay he 

seen •

In a ssig n  teg, the variance to  the various sources cer ta in  

of the Internet leans are seen to  he confounded* In computing 

the re s id u a l variance ©f Table 1$ ,  tlx© In teraction s variances  

were f i r s t  © spared  to  the re s id u a l variance te  the ays ten*

after a l l  known variances were s u b t r a c t s  fro® the total*

Hon© o f the in tera c tio n  variance® were found to  d if f e r  

s ig n if ic a n t ly  from th is  r e s id u a l variance so e ll in tera ct ion 

variances were comb teed w ith th is  re s id u a l variance to  g ive  

the estim ate  o f r e s id u a l or error variance shown te Table 19* 

Be© Ideal or error variance equals t o t a l  variance le s s  a ll 

variances due to  mate e ffe c ts*

I t  can b© seen from Table 19 that the s ig n if ic a n t  tmmn 

v a r ia tio n  between le v e ls  i s  maintained* Ihere was no s ig n if i~  

cant amount of teprovsaant on the task  fo r  the group as a

*  *  * *T *1 )
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7AB18 ]9» Ccntej*ltoutloiie tee tehe variability by awel. of tefee ■■
 ̂ WST Mfe-l## f  nfctl*&ei* aflT St̂ PCdOBS

Tot M BSuB 3*OH35&+

Bern a t
ifarialjla spm v ..,M •*■* ̂W* (MW *M* **•»_d£ JFsF&SPiE .**» *FL•* *. 4- JL

Ê  Jtasise & Borroof w© a 'W&-0.O 1 W*S 1*OT

Bjg  ̂ 111 IWli a smut' a*ss <*st>*0t

1$ Between trials 180*4 a

Ejjg Î etswean level 1DG0S*5 a S 9 U  TO*9 <#01
251*0 2 130,5

l̂a® 4S-S & S*?

*1*4 
%*S *

1.8 2 «*

T ^ - 64*7 4 1#*#

ÎxS&S*

475*0 10 47*5

*ladflM 184.8 4 aaua

%sl»4 # 

l̂adBxSsei *

1415*9 10 141*6

Has idasl 

Total

9859*5

80981.5

Iftfs

MS

W*1

.lAiL. 4̂Maa.4fc JteHH « .jûy# ^̂>nyg. f̂lh. .m, Jlk̂ a Tfcw isn»ovaes lati warijy&ee eo&r ounaeu w ith  jLevez
ee  la a tte a l. waariama *  a l l  lM w aettea - wsr&amaa

whole as mmm frcai the waarlazaBa Oats#*# trials (%)* Siaea 

the amMom <e£ Us> infcereeticss M m  trial# and level*

( I^^a) i s  a ls o  not #Sig&ijrieaxkt we say  e ons lis le  th a t no e ss  

Xtvil oT eici-ii allowed any s ig n if ic a n t  assault ojf l&prowessszst
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during fell© s ix  round® placed#

The v a r iab le  of com petition (Eg) con trib u tin g  more sear  

v a r ia tio n  in performance than i s  j>raise and reproof (Ki) althoug 

not © significantly greater imiount* (F * 2*77j rsy * ^ 1  ng » 1)* 

The perforsnenee means fo r  feM m ln  variable® l i s t e d  in  

TabXe 19 are given In Table 20* The naan curve o f performance 

by t r i a l  1® shown in Figure XV and. under the two condition®  

of p ra ise  and reproof in  Figure V*

Analysis., of t o t a l  number o f stroke® for  f i r s t  three hole®* 

Teat of tbs homogeneity o f the variance of the S'ub—.group© 

w ith in  th is  a n a ly s is  showed th ese  warlances not to  d if f e r  

a JLgn i f  lean t ly  (I*x •  #9645$ k •  5 | H •  24)# The result® of the 

a n a ly sis  of the variance ®nd tba test of s ig n if ic a n c e  for the 

experim entally varied  con d ition s are shewn in Table 21*

The a n a ly s is  in Table 21 shows the v a r ia b le  of p ra ise  

and reproof a® having a s ig n if ic a n t ly  large mean v ar ia tion  

for the f i r s t  thro® holes of play* The variable of etifcion  

shows l i t t l e  mean v a r ia tio n  as does the in tera c tio n  of the  

two variable®.* Table 22 shew® the mean number of strok es under 

each of th e  conditions*

Table 22 shows b e s t  performance under con d ition s o f p ra ise  

rather ttan  reproof# The cond ition  of 2 x 2 com petition is 

asso c ia ted  w ith a b e tte r  performance than is e ith e r  1  x  3 

eotrspetltlor ©r “no com petition* with ^so ecOTOiltion11 being 

assoc ia ted  with the poorest performance* The mean performance® 

under the In terse ting con d ition s did not d iffer s u f f ic ie n t ly  to 

warrant d iscuaa ion *

w
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1

ixihaO 21. iaiiilyair of tie  variance and tectc of & ig n l f  ic en e e  
of the exi uriRontally varied core. i t  lone j golf
nunLer w stroi.eo for the f ir s t  f , to®  holes*

mUJB Of
iouares df Variance F P

roof 70*5 1 76*5 S «14
C ^
*01

44 *13 2 22*5 2.5?
<  >
*20 *05

Opt p 2 M *1 1*60

V 
<* 

v
tC O

vhrlif:

*1

wcmtpetxtxcm

ij©W0e s  Ind ividuals  

Hea:

-otal. 3 {m%f m

1075.6

.t
#

25

s*4 ♦ ***

’ls& Ixf

xxOLH 2 2 . Mean score of 
mentally varit 
the f i r s t  t fm

golf parfoannanee tender the escpei 
id cond itional imraber of strokes for

nm 2 x 2 1 x 3
Competition* Competition Competition Total

P raise 24*6 23 .3 2 3*4 23.0

Reproof 25.6 24.2 26*1 25*3

Total 25.0 23.0 24.S 24* 5

2 x 2  Oosapefcltie® * com petition between pairs in a group of
four for highest total score of pair 

1 x 3  Coispetifclon « Individual compefcltIon in groups of four
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The m M u a l  variance in Table 23 was estim ated by f i r s t  

comparing, a l l  fn tera st ton  variances to  the t o t a l  v tr itc e #  le s s  

a l l  a sse ssa b le  variances*

v *  * v %  -  (V * j ’ ’ * % .%  * • W ' L *  ’ ' * V V }
Tim In teraction  variances were found not to  d if f e r  s i g n i f i ­

ca n tly  from th is  error variance so  a l l  in tera ctio n  variance  

were e c o in e d  w ith ©rror variance to  g ive  the new estim ate*

V* * V% ” * %®®* . • • ♦

Tli© va r ia b le  of p ra ise  arid reproof (E^J 1© seen to  be 

a s s o e la ta l w ith  the greater  amount of v a r ia b i l i ty  o f the two 

experlm entally  varied  condition* in the s itu a tio n *  The low 

variance a ssocia ted  w ith t r i a l s  (%} in d ica te s  l i t t l e  to* 

provenent in scores on the f i r s t  th ree  h o les  fo r  th e  s ix  rounds 

played* Tfi© in tera ctio n  between t r i a l  and le v e l  ( 13^4 ) show® 

t i l ls  con d ition  to  obtain fo r  each le v e l  of performance*

Table 04 shews the maun performance in the g o lf  task In 

the f i r s t  th ree  holes of play under the main conditions of 

the- experiment* .From this table the sign, if  leant mean scsuiire 

fo r  le v e l  (B4 } become© apparent * A lee the lack- o f improve­

ment with six round© of p ra ctice  can be seen*



5̂

O
lr*

<0

Id

* s £■intiiMf***
a**W

SO

f“"4

SO

r*4 .
& «*

$*4

o (s  m to SO
* •  • * • #

lO §0 ««f* f© u0
02 ©2 09 02 02 09

«»4
4*

0
o

43
f
fef*

43*

<0
#

02 €0 10
• • • «

O fi* £>
©2 04 04 02

«H

10
*

o
*

m
*

fcO
©3

<003

O
*

tuISo
o
%

o
to

& os

fc*»
*

,'S$*02

o♦ €2 to «r4• 4 45*■*9* <0 •0 «r4
09 02 ©2 42

•f|3*
*sji SO €0 i#i# *to *«3gt ©
Ot 33 #2 £u*Jfc

0
44o 02 to IS* # » ©

to

C0 «igt O to r 4
# • • * 4 •

to t© to <9* t o
m 02 ^ 0 1 02 02 m

m fPf '0 1 5 0 e* i""4
• #■ . • * 4 *

o o 0 t O o
CO 02 i"4 d a 02

§ •ert 4j*$
*H! 4» 441
44) *H *r4

sHI43
4*

42
*0

Q

U

sHl

gs*

#►4424f«4

*53

O

$•*$
i f«r4
iH

»  09



suWgpcfup within this analysis showed these ?sriaBte$ sot to 

d if f e r  more than by ehanee f lu e tu a t Ion (Lp •  *983-5; 1c m 5 |

II w 24) *

The result® of the aim lye 1® of variance and. the teste of

s ig n if ic a n c e  of the experimentally varied conditions of p ra ise  

and reproof {Ex) and com petition {%) are shown in Table 25*

TAEI3S £3* Analysis of the variance and tests of significance
of the experimentally varied conditions; olf task; 
numbes* of strokes for the middle three holes*

Bum o f
V a ria b le Squares df Varlanee h I"

Ex Fraise & Hieproof .1 1 *1

ISg Competition 26*8 2 13*4 2 *44 <*20 >

I lx2 13*5 2 6.3 1*24 > *20

Between IifidivMuftls 1423*5 23 61*9

Has Musi ^ 633.0 115 5*5

Total 2006.© M3

* V* - Vfc - ♦ >/3y* 1\ ^ S j e g  * ' l̂ *  *•*.*£•*. tad

Comparison of Table 25 w ith Table 21 .{first thro# holes) 

siiows that the variable o f  praise ami reproof which has 

s ig n if ic a n t  laean v a r ia tio n  during the f i r s t  three h o les  does 

n o t  show this s ig n if ic a n c e  during the middle three holes* 

however, the variability of the con d ition  of eompefclfclon has 

TB im  Inocl unchanged* The moan performance® under th ese  con*» 

ditions is given in Table 26*



TABLK 26* Mean seers of golf performance under the #xper I- 
m entally fer led  send itlone?  nus&er of strokes for  
tbs middle t f re e  holes*

"ho 2 x 2  1 x 3
Ccg^petltlon* Competition Competition T otal.•**«*- «**» *aM*-- ««**» MM> ***» #mn* «MM» Wfi! «nim *«h* 4MM* «■*•# <**•*» '4MNll>-- >«**» HUM* WW't «•*# «*##-" Mpiffl* 4MMW- WW «*«» «KiW» a*** 90tm **N*

Frmlse 103  18*5 1B*0 18*7

EeprooT 10*0 IB *3 16*5 18*7

Total 19*5 It; *4 16*4 18*7

"Ko Competition"!* each Individual pastfornlfig mloaas
2 x 2  Comapatitlon * e o a p e tlt io i between p a irs in, a group o f

four far 1 oat to tal moors of pair
1 x 3  Competition » individual eoBpetltion in groops of four

*?* V.•le 27 l i s t s  the variances of a l l  assessable sources In 

the eystesu The resid u a l variance was obtained 1b the mama

fash ion  as In the p m i c a i  tables bp f irs t  t e s t  ir e  mil in ter ­

act lor  variances aga in st the t r w  estim ate*

* a*ef -  ta« «j? * * . % e |  ♦ % . * . ♦ * •  af >

When the in tera ct lean variances were shown not to differ from 

th is  estim ate error# a l l  interm etion variances were ccnbIned 

to give the new estim ate of error or res Musi variance*

♦ % %  * • • ♦ \ \ }
'Wlmn the variances of tbs saaln sources are compared with th is

estim ate of error w la is c # ,  oriXp the variance between levels 

C%) shows a sign if  leant mean square* Thm other sources are 

e a ttr ib u tin g  no mrn?m than the u n cortro iled  variables in the 

situation*



27* C ^ trite  felon® to fete v a r ia b i l i t y  5 y ©ae-b of tee
assessable variables; g o lf  tasks nositer of stroke*
for t h e  siMclie three holes#

Sum of
Variable Squares - J te  _

Variance f P

Bp Praise A Reproof • 1 1 .1

Competition 26.8 2 13*4 1*20  ̂ #20

Sg Between trial® 12*3 S 2*5

E4 Between le v e ls 055.1 2 327#5 31*11 < *01

Il*2 13.5 B 6*7

*1x5 24*9 6 5*0

^1x4 2*0 2 1*0

%*S *

^ 2 x 4 13*8 4 3*4

^ 3 x 4 5©.© 10 5*9
T &4,-1

^1x2x4 15.0 4 3.9

^1x3x4 161.0 10 16*1

*

Xlx2x3x4 #

tee Mm 1 1402.0 133 10.5

Total 2096.2 143

* Inter**tIon  variance confounded w ith  le v e l
a© BeslduaX variance » m il in tera c t ion variances

Tat*Xe 20 lis ts  fete mean perf«jmnc e® on fete middle three

teles under these min conditions# Fr® this table tee level 

difference is s t i l l  apparent and fete lack of any improvement 

with practice is s t i l l  evident#





Arr37̂ *.€ of total nurtber of etrover for the lest three 

h sles*  ?#£t of the htm ^enelty o f  tins varianc©® of the ©u!>* 
groups within th is  analysis srow c them net to d if fe r  sign  i f  1~ 

cantl? Cl*x « *9498$ 1c * 5f XT a 24) *
The ■ data for those three 'boles vas analysed in the saiae 

laanner as the previous golf analysis* The primry er̂ pfoaaia 

in. interpretat i<m wee placed upon the eog^arlson of the 

wl»»cs8 of th© two miii ©ondltlans be teg varied or nor ine-D t a XXy * 

1#®., praise and reproof (Ê ) and competition (Eg) to the 

residual variance in the situation rot aseribahle to individual©* 

The variances ana t e s t s  of sipnifleane© shewn te Table 29 are

those which receive most attention* Kecidmal variance in this

Instance is equal to total warlance less the variance between 

individuals ami. the variances due to the rata effects of BH 

and 1% and their tot erection (lix$)*

Jt j i|W> 0 * Analysis of the variance and testa of significance
of the experimentally varied conditional golf task?
nunbar of strokes for' the la s t  tire© holes*

T p  W i  .. -:%o v h

 V ariable

i*ra'l©e ^ Ueproof

e t it to n
w *  ~

*1x2

Be tween Xm i y l«Xua Is

R©iMu®l **

Total

V* * v* -

Sum of 
Squares 4 f Variance

5 * 1 1 5 * 1

7 6 * ? 2 30.4

2 7 * 5 2 1.3*8

1706*7 2 5 74*2

9 9 1 * 5 1 1 5 8*6

2005*5 1 4 5

' ♦■,v*e a,
2

*

4.47 <.05 >.01 

1.60 > .0 0

2 * 
TS#t. 3»«."W. 1*4.



TO

tk m  mean performances under the conditions in Tab!© 29 mrm 

aiiown in Tab la 30*

TAB.03 30# M©an Beer© of g o lf  performance under the exp6 rl«
m ntall^r w r ie d  con d ition s; number ©f s t r o k e  for  the  
la s t  three holes*

C onip© t  i t  1 omt8: Competition Competition T otal

Praise 21*9 20*0- 19*5 20*5

lieproof 21*# 19*9 21*0 20*8

to ta l 21*5 2 0 * 0  2 0 * 5  2 0 * 6

*K© C£»apetitlon# * each ind iv id ual performing a im #
2 x 2  Compet.lt 1cm m com petition between pair# in a ccroup of

four for  h igh est t o t a l  score of"pair  
1 x 5  Competition a Individual com petition in  troupe of four

in tab les 29 and SO It can to# ®e«n that the Tar lab 1# of 

eaaipe titles  (Kg) t%®® a significantly greater variance than the 

imass eased residual aourcea* The condition of 2 x 2  

coisxpetltlon la aaa©elated, with th® beat or lowest a#ore end 

the condition of *«© ©ompetition* 1® assoc iabed with the 

poorest or highest so or# * The Tapiatole of praise and reproof 

(Ex) is not a sign If leant sourea of variation irs performance 

at tills stage of play .in contrast to the first three holes of 

Play*

Th© relative variances toe in" c cm tritouted by mil assessable

scsreM in the system are ahem in Table 51* flila table 

supports the if iitn c i of Table 29 with regard to the effect of 

the war lab la of cotij>®tit lor? (%} and of praise and reproof (E )̂ * 

Thm wtmmn p e r fo r m a n c e  scores under each of the main conditions



7 1

'ABUS SI* ConfcrIbufc1 cns to  the v a r ia b i l i ty  by each o f th e
a sse ssa b le  variable® ! golf task ; number of strokes
for  the last three holes*

n m t n  m  n > i  . n - - - - n  - i r t r ' T T •• r r  n 1 i h  i " *. . . . . . . . . . . . . . ^  i . ^ . — ..- —

of
_  _  _  ¥ariabl,e_ _  _ « .  £<^ares

« ~p-L ~ ;¥&rlano©_
► —  - J\_ P

4A H * .  » ' » « *  < * * * »  * * * * *

P raise & Reproof 3*1 1 3.1

Omxpmtlt Ion 76*7 1 38.4 3.49 <,05 >.01

Eg Between trial® 30. 7 5 6*1

E4 Between levels 1061*1 2 530*6 48*20 <•01

Ilx2 27*5 2 13*8

Ilx3 74*4 8 14*9

■*•1x4 08*0 2 14.4

■*•2x3 *

*2x4 04 *4 4 6.1

I3x4 103*6 10 12.4

11x2x3 *

*1x2x4 £1*5 4 5*4

*•1x3x4 £84*1 30 £8.4 2*58 <•01

*2x3x4 *
•T Sr
l̂%2xiSsc4

Residual ** 1349*8 123 11*0

Total 2805*5 M3

Interaction variance confounded with level 
KosI&ua 1 variance * a l l  In teraction  variances

Is shown In  Table SB* This tab la  shows the com6.it ion of 2 x  2 

competition to bo a sso c ia ted  with the better perfermnce and

the levels as sot up from in itia l performance to be maintained. 

The mean scores obtained under conditions of praise and of 

reproof are very sim ilar*
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In Table 35 is shown the mean performance scores under 

the e«Kiitiom of praise and reproof, tr ia l ,  end level* This 

table ib given to ©how the source of the a %nlf leant Inter* 

act lost variance in Table 51*

T im  aignif. leant variation associated with the interact loo 

of praise and reproof with tr ia l  and with level can he seen 

In Table 33 to hm brought about by reversals In performance 

from tr ia l  to tr ia l  mud from praise to reproof in certain 

level®» for examp to, In level 5, trial® 2 and 3 under praise 

we find a change in mean performance from 19*0 to 27*5* This 

difference I® equalised Insofar as tr ia l I® caneerned by the 

reverse effect in level 1 under the mmm® conditions* a 

similar situation obtains between tr ia ls  4 and 5 of these 

same conditions* l*e«* in level 5 under praise we find the 

difference ecguallsed insofar as t r ia l  is concerned by the 

reverse effect 1b tr ia l  4 mm 5 in- level 5 under reproof*

The®# mmm flu ctu ation ® , although grea ter  than would be ex­

pected from tii© estissa te  of error variance are la rg e ly  

In exp licab le  without referen ce  to  the data for each individual*  

In the nature of the design  the poorer performer® w ithin  any 

one le v e l  imy, by chance, be ordered to any one of combination 

of con d ition s within an In teraction  of this high sb order* 

Reference to Table 3 shows bust the two poorer performer® from 

each, of tine groups C and C€ my fa ll wlfcblr the condition# of 

p ra ise  or t r ia l  5 w ith the two beet performer® from ©a eh group 

f a l l in g  w ith in  the con d ition s of reproof* Interpret® !lem  of 

th is  in teraction *  then , hold® l i t t l e  o f value In term® of our 

main experim entally  varied  cond itions*
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C orrelation  A nalysis iM  Beau! tc

Spearman rank d iffe r en ce  correlation c o e f f ic ie n t s  (rho) 

were ccm q m tm i fee tween the psyoho^otor scores and the golf 

score# for the various conditions of experimentation* For 

example# scores obtained under the condition of ®no com petition*  

'under reproof on the p«yoh0**ia©tor task were corre la ted  with 

scores obtained under each o f the combinations o f cond itions  

on the golf task* These co rre la tio n s  were computed to 

determine the extent to which coefficient® of correlation 

might s h i f t  as a result of the change® in tte  incentive con­

d it io n s  under which the task mm® performed* Thirty-six 

coefficients were obtained representing the relationship 

between scores on the- psyx&CMflsotes1 task under each of the six 

combinations o f con d ition s and scores on the g o lf  task under 

each o f the s ix  ccciblrmtiom  of cond itions*  Isants o f s ig n i -  

flo a n ee  of the correlation aim of d iffe r e n c e s  between them 

were made u t i l i s in g  F ish er1® a* fcransf ©rmat i  on * The 

c o r re la tio n s  between total scores on the g o lf  and the psyche?* 

motor task under th e  sev era l con d ition s are shown In Table 34*

Hie nusdter of ca ses upon which the co rre la tio n s  in Table 

.34. were based ranged from IS to IS* The standard error of s* 

for B *  17 la  *&7* To be sign If lean t ly  d if fe r e n t  frcsa sere 

at the one percent le v e l  o f confidence s f m ist be *69 (r  » *60} 

smd at the 0  percent level of confidence I t must be *53 

(r  » *49}* fh e  c o e f f ic ie n t s  given In Table 34 show the 

correlation between the various cond itions not to differ 

s ig n I f leantXy from sere* However# the co n s is te n t trend shown
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os t  tomb# of error variance*
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.ftaoae tr ia ls’>

sst f
|MMB|g!! Xm&

2

S fcta iaed

Thm re liab ility  of the js*yfeo-43ot©r task was found lo b® *S8  

and of the g o lf  task  to  be *96*

th e questionnaire adm inistered t o  the su b jects  was 

described  is the preceding chapter and is eh cam in Appendix 

£* fe e  ra tin g  scales were analysed to  determine the mean 

ra tin g  o f  each of the ee&lee* fe e  sc a le s  were scored as a 

twelve imit scale froia 16 to ~6 *

A nalysis of ra tin g  sc a le  number one C11 Indie a be your 

in te r e s t  is fee game of golf at fee beg inning of fee expert** 

ment**) showed fe e  m&mm ra tin g  to be 5*3 (standard dew ist Ion 

* 2*52) w ith  a r a t  tog o f ©to ind ie  a t tog very high in terest*

f e e  mean rating  <m s c a le  number 2 ('"Has your in te r e s t  to 

fee Increased or decreased sin ce  fee beg toning of fee

experiment t **} was 5*8 (standard d ev ia tio n  of 2*27) wife, m 

ra tin g  of s to  in d ica tin g  Increased in te r e s t  end ~6 tod lea  t  tog 

decreased interest*

Analysts of th e  third rating scale (number 5) which 

compared fee  p© gfeo-motor task  w ith the g o lf  tack as to

R esulte of A nalysis of fee
Final Quos t lo o m ir e
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interest? ( n2m the game of golf more or lees interesting than 

the psyehoHeaotor laboratory taakf0) showed th-e mean rating to 

be b*0 (standard deviation * #84) with sir. Indieattor very

much more Interest tog and -6 indie a ting: very much leas interest­

ing*

Use mean rating on number 0# the final seal# ("Xs the

peyehM&otoa* laboratory task more interest ing or lose 

in te r e s t  tog whan you compete fo r  money?®) was 3 #03 {standard

d e fla t io n  » 3*37) w ith  s ix  ire! ic at tog very mmfi more 

in te r e s t  tog ami —0 in d ica tin g  w r y  much le s s  in terestin g *  

Analysis of question 5 {*Was there any time during the 

experiment when your in te r e s t  was e s p e c ia lly  lew?*) shoved 

th a t IB o f the su b jects  answered t h is  question  too*11 Of the 

IB su b jects  answering ®yes® the answers wore d is tr ib u ted  as 

shown to Table 36*

T/ii 30* Distribution of "yea* answers to question three cf 
the f in a l  queatlonnaire ( *9fas t  tie re any tim e during 
the expert when your in te r e s t  was e s p e c ia lly  
low?*)* by cord i t  ions under which the round was 
played*

"Bo 3 x  2 1 x 5
^  _ dji ŝpe t̂itlcm ^ £<^|^tjLtlori Totial

f r a is e  5 0 0 5

doproof 5 1 1  7

T otal 10 1 1 12

too G ^ p e t it io n ” •  each in d iv id u a l performing atone
2 x 2 Competition » competition between pairs in a group of

four for h ig h est to ta l score of pair 
1 x 3 Competition * Ind ividual com petition to groups of four
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t o Of *1*0 

o f ind ie a t in e
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to  bo

mxmmsr mtrn*m
•»

tho 0 0  persona

any

««

to o  eooM

not r o e a ll I t  was#

wifcfc
pratoo*

Tfco *ya»* C B n m  wore tabulated soeoamlng

a*s& la .sboofi in  Table S7

1 K* <«JL X> «#

Biotributloii of m$wmw mmmwwam to ga#st ion f e w
t b ^ f  ̂ spiy t&so

*»# M**m **

o
a  m a

0

1

11 •  mmh 
m

0

13L

IS

in a 
so or# o f

or f o w

Table 3?7 shows a y o v o n a l  of tfe# trend shewn l»  Table



m
h i g jiioBt frequent ly under conditions of 2 1  g competition siifi 

1 x 3  ©onpotltion and under condition# of praise*

fiil#  aim ly s i s  showed the d if f e r e n t ia l  am oars ta of in t ©rest 

which. the tasks held  for  the subjects &m i t  was defined e a r lie r*  

Hi® responses to  th© questionnaire Iwsd support to  the  

q u a n tita tiv e  r e su lt#  presented bp the an a ly sis*  Hie c o m it  ion# 

which a ffe c te d  perfaraai 10# In m q u a n tita tiv e  'cseaevirafela way 

wore a ls o  r e c a lle d  by the su b ject a b b  be inf either more 

In terestin g  or le e s  in te r e stin g  ir  a wa:; which co r re la te s  

p o s it iv e ly  w ith  actu a l perforamnee*

Q u alita tive  Findinga

Hie a n a ly s is  of the q u a n tita tiv e  data has shown in a 

eusgaery way the relationship between certain eacp-crim©®tally  

varieci con d ition s and measured performance* H w v e r , as roxst 

always be the e a se , the presentat ion of bare and

si at .is tics seems not to  present the overall p ictu re  o f the 

r e su lts  to the complete s a t is fa c t io n  of the experimenter* 

f i l l s  seems p a r tic u la r ly  true In this case when attem pting to 

express the r e la tio n sh ip  between the task and th e perse® 

performing the task* Overt expressions of attitude or interest 

in the task by behavior and comment have not here been 

q u an tified  so  as fully to express this relationship*

Thm q u a lita t iv e  d iffer en ces  in  the behavior o f peraom  

perfcrmini-; toe two tastes should be emphasised* In only erne 

Instance during the experim entation on toe  psychonset or task  

did  a su b ject aggress aga in st toe task* In th is  instance the 

subject started to ©trike the apparatus arm accompanied the
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gesture with appropriate cogent* It we© not uncommon for the 

subjects* in th is  phase of experimentation* to brinr along a 

book to read between ”r u i s . tt At on© time a “’cram* session for 

an examination took place* Oetbhag. su b jects to report promptly' 

was difficult* lerfomiane# in this task ju st bid not seem to  

make any d ifferen ce  to the subjects*

iiith the golf task* i t  is a different story* The experl-
St

mentor© were threatened and told they talked too _ _  much*”

Clubs were fclirown snd in cm© Instance the b a ll  was pounded 

Into bh# imsb with the club* Former fr ien d s of the expwrfeenfcers 

vowed never to speak to them again land actually did not for 

over a day)* and above all* never to play golf w ith them* This 

sort of behavior did not happen in the ps yeho-motor task* In 

contrast to the psychc^motor task i t  was not d ifficult to  get 

the su b jects  to  keep appointments or to meet them promptly 

even though In many instance© appointments were made for 

7 s 15 Juk*.

Hie task of golf seemed also to  create  a sustained  in­

terest in the project* A number of the subjects who partici­

pated both in the psycho-motor task and. the golf task have 

called at the project office to see "how things are going* * 

or ’“what you found out*” lone of the subjects who participated 

In only the psycho-motor experiment have shown th is  interest*
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- v “  ̂ y   ̂ , y r .jtirf nLi1*rei& %?4 ’s.."' W *&» 'Vn'*»:'8

In Chapter X I t  wms poXmtmA. cmt that the reeu Ite  of 

e&portoent* d ea lin g  w ith in cen tiv es  show exfcenslTO d lsa  w e *  

mart* S « w » l  i u f e «  hmvm poeited  condition*  o f tesk*eubjeet

in tera c tio n  which M y account fo r  Vim mm d iffer en ces  • fii© 

w riter  ha* described  cm  «ueh. con d ition  mm " In terest in the

talk#* t h im ecndItion  te e  teen  defined  in th is  study by a 

IWiJitic ra t in sc a le  cm which fcte subject© rated th e ir  

In ter e st  In {*} tfe# pa ychowei© tea* task  w ith no monetary regard* 

(b) th© psyobcMnoter teak w ith  monetary reward# and (e) the 

g o lf  teak* ra tin g s ausceated that the teak of playing

g o lf  was most in te r e s t  Ins subject*  j the psycho^motor

tack w ith M ootery was r e s t  to  g o lf  in in terest*  and

the ieyeho*-motosr task  with, no monetary reward occupier the- 

low est r e la t  Iv® p o s it io n  on the sca le*  t h i s  crude Instrument 

stated, mareiy the r e la t iv e  p o s it io n  o f each of th ese  tasks* 

the degree or amount of in te r e s t  in any task cannot be s ta te d  

In any cguantltatlve way a t  the present time* f e t e n s iw  research  

tihcmM be undertaken in  the a ss as sm u t of the degree o f  

In terest In the task* Such research shcuM  load to  $m o b jec tiv e  

and ecwiprchemiwe meth-od for evalai*ting In terest in r e r f  erasing 

m c er ta in  task  or Job and should r e la te  th is . In tere st  to  the 

in cen tive*  to  which pcrfei^ieris are acme t a r t ly  eapoaed*

th e elate c o lle c te d  in th is  study in d ica te  that there are 

in te ra c tlo n e  between " In te re s t in  the tas k* atm ineentlw ea in
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Xfc t e M  be feovovor* th a t these ejcparSjisrits feaim

b#®B m ainly ooRM'XfNSid, u lt i i  beH v& tual eotup#%It len w itfa ir m 
group or between group© ecssBpoaod of wore tfessB buo

tosiivM iaals*

H i# fo llc a tla g  h ^o tfaaa la  la  awggoobed mn tmm wfcisfe stemiM 

bo lOToatlgatsadf Tba v a ria b le  o f e«p#t»t%t€m fees a poalfctvo 

re la tio n s h ip  w ith  * in te re s t*  in  »a»y typos of teak#* f i l ls  

re ls M o fis tilp  is  m. fun ction  of the In d iv id u a l* a percept ion o f 

ills  p o s itio n  w ith in  t Im group r e la t iv e  to  him rmmjmm Us 11 i t y  

fo r  tbs  perferampo# o f the group*- in  in d iv id u a l ecsapefcifcto© 

bo is  raa possib le  to  no mm soeeept Mass e l f *  In  p a ired  

eooipotltlcm  bo is  o t le a s t p a r t ia lly  roopom ib lo  fo r  th e  

rn'mmmm o f tho jm rtn erah ip  and tho a ffo o t of fela porfomiffsoo 

on the a tanking  of tho partoorah ip  is  ln a e d le te ly  apparent * m  
the Qg*€mp is  enlarged tho In d iv id u a l* *  ux*l$cM>n«aa and the  f i l in g  

of in d iv id u a l ro a p o n a U tility  bmmmmm Immm mmA Xeee c le a r ly  

& efln o b le* Tim in&lvM sftal e a rrie o  a sm aller and sm aller abaro 

o f re e p c s ia lh lllty  fo r  the ettoeeaa of the group an6 b is  p tr»

as fee porcaiooa it*  bee case© la s s  an& le s s  Important* 

t h is  i s  aeeoeipenled fey o le a se s l» r  o f #in te r e s t  i»  tho ts-ate* 

or* in  ©ifeef* word** fee ImmGmmm l e s s  pare© rally Inv'olvecl* W# 

suggest that the marv© of p erfom om o axxior the eon&ltlorie of 

varying grmip a lso  would fee blgbor fo r  paired com petition  and 

«o«M  drop aa sore  .in fiiv litm ls are added to  bfe# group* 3*hle 

h ypothesis la  r e a d ily  aoonablo to  experimmntml %mm% aim baa 

lefportorvfc lasp lleatlona fo r  education and locmetry*

In  thlO' study tbo fo llo a ln g  eca&lnatlona o f ©csMltlcsrie. or 

in te ra c t lens ware w a la a to ^ f
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* *  “So co®p&t%%lmn unftftr umti i t le n  oi p ra ise  
b* ftftnpftftltion11* wa&w eonftitX<*i o f re p ro o f
ft* P aired  © ©©petition UX3NlftP ©ondltioia o f p i l i i  
ft* faired ftoqpoftitlM usftor ©audition of reproof 
ft* S îwlftual eoeftjftft 1ft lota with a group of ! w  « i #  

ftoeftttleKi of praise 
f* XMlvitaftl ©onfetiitors within m graap of four under 

condition of reproof

Jiiiaipsie otuMMft fe a t  th r ift  in te rn e t le M  proftueeft no

ftlftjnlfleant meat* variability In pftrffcwamee on the pê ahe*

siotor took when «e t̂ <»*• 0poap mrnmrwant ©*®if th re e  o f the

possib le  experiisenta 1 ecsoftlftioem* fhX® re v o lt  fe ta In e ft both,

w ith  end w ithout a m m efery W i i i «  fho wariarte* eorstrXImtftft

by the ip ferao tio ia  o f p ra iae  and reproof w ife  ©cstpetXlXon

d iffe re d  from  re e ld u a l wm&tmm® between fee- S «oft fe e  I  p e **

w e t  ImrmX o f when a i l  ted iv iftu a ift mrnmrmmnt m il

ate ©ofidXtioBe of fe e  espftriiae&t* H ighest searee were fe ta in e ft

under eenftltleM o f pa ired  ecngafttltlot! w ife  p ra ise  while lew© a t

oftoarfte wmm fe ts ta e ft uaftftx* ■■*»© eom petltlois1® ftr ife . rep roof * (See

Table 7* pftftft 34*)

A nalysis o f fee  g o lf took to ta l scares shewed fe a t the

Ittta ra e tlc c i o f th e  two mein w r  tab les* ! * # * *  (1 ) p ra ise  and

reproof* end (£} eonpetitioo* was significant at boyenft fee 1

percent lewel o f ©oof t&ence* High jerfOTssaaaee we© obtained

under paired, empetitloti and fed itrite a X  scNagjetltlen w ife

p ra is e * Faired  e a s p a tltlo n  w ife  reproof y ie ld ed  e q u a lly  h igh

performflaaoe eeoree* foor psâ cewMnee wm fetaiMd for bofe

mno cm^m%lt%cmw ami individual eaapetltlftn w ife  repro of w h ile

*»© comiettfcloe* 'under praise yleMed an equally poor per*

fem an ee* These re s u lts  again ra is e  th e  Question o f fee

aa&eKtb to  wfeife * in te re s t la  fe e  tas k ” o r pftraeeftl irwelveiaanfe

w aries w ife- fee  eeap fttltlvw  sltofttXaKi* We haw© h^pofees i&ed



mtolSmt ttot tto vmrtmhlm of toft m positive

•fcip wiU.% to n mma® tjpm n o f t u t a  In  t t o t  tom
pm m m m t tov®Xw$&mU to  mmmm i s t e l  wiife *W e o a ^ t  i  tia ii*  j  

Xsn&totMvml o ^ p ii t ta  In itooftolataa with. hlghor pmoml 

tewotoosioistf nf*t polpoft ccsape title® In assfosimtost wftfe iilj .̂ to» 

folvvnwart* Afmljnlft of IM n to to  ougrwsto t t o t  m t urn*? m$mtX  
*bl» t^ p o ^ b m to  to  %mmm o f t t o  rolntlorsoM p t t o

oortoibl* or pa*l£#-a&& roproaf «at tto w rtto lm  of ««*$«'**& loii 

m&/m prnmmml tomatototot (*ifttoroot to tto &»«&*)• to 

oogppt ttot o&tor ©o ,̂lticM of felgfe p u n n l %mmXmmmt%$ 
l»#p p«lro6 o * p t t i t t e n * .  ttes l a f  ' of t t o  nm riablo o f

pmlit one. wppoof win taofc to tuffleloai to totes fctout

diffoiwmto is imrforotoiioo*. stellar!?# olthoeif#
’- *- A .-- iftlrTbi ■'-'**■ 1 rti ,|ft»«:|̂ *-' Th 'trfmf JEM. |OT R̂o ̂ &fcu Jib. jm, .I>'.n*! A . Mr’fti'tfllW ■ »V UlMlI MrJt'3U&M0iF-̂ fiBMkN& Jfcf, ■ J j r -  'infliii WjR J K  dftb f t  JMkLfMiHL'flML 4̂L ft@*ot tto Omni'1 #iMsi or mto m u* OGtt&MiMn of

to ppciil 1sito1m«si&# !***» CoHptoltloii'V tto worte&Xo 

o f ium teo «n& i»opi*oof w i l l  nsote not to  o u fffte lo tit to  to in g  

Stout AXftrnvmmmm to  pm tfom w m m * &% mm tutors

m tilftto  p o in t on t o  tooovwn# pm lno mul popw of

w i l l  In fta m e o  && i t o t  o lgplfSnout 4:Xffm^mmm to

wmm v^rtmmmmm  w i l l  obtoln*

Amipftl® oC tto e«B$poRo**t mmmtmm of tto $olf %«»$£* 1*#*# 

f t r o t  tto®# to to n #  tsteitx® t o 9 »  to te * *  oisd lo o t tto o o  holM  
rlM Bot item  t t e t  t to  to t*»etlo& i of t o  M n f t l t lm  o f prolan  

m& rap ro o f i i £  o f o c ^ p o tltto i eonteStatarii s l^ lf t e o p t X f  to  

tte totol U m m m r0 tbm mmmtmmtXm  of l̂ o«#

o€n#@n^ot nowini op i n t o i ^ t l o g  to o t  o f m r  t^p o lto o lo #
tomtom to  ton  ^m*ing t t o  f i » t  to lo #  o f ptor

t t o  *mrto%%® of oim trH m tod &# worn m r la % ll i t7
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wee m

hesesae m

at tm te m m i the 2 0  and S percent level of a e n f M e m e * ,  Let tsa 
eeswne that tiie Individae!® tended to react to 

in the situation and m m  

« Under the©# ee&aitlewe
l o i m  o f s&en 

le s t  t im e  ho les o f p la y  th e  v a ria b le  o f

mmmrn o f variation#  

of prai.ee and 

s ig n ific a n t m ao v a r ia b il ity *  In  te r r a  ©f msr 

abets in  tw e e t  m e  only moderate du ring  the f i r s t  th re e  holes  

p ra ise  ©pi- rep ro o f as aw e ffe c t iv e  to *

Under a h ig h er degree o f personal Involvem ent*

these facto r®  w e  c le a r ly  ev id en t and emphasise the  

need fa r  in t w a iv e  fa r th e r  Meseswih#

th e  main v a ria b le #  o f t r i a l  and o f i n i t i a l  le v e l o f per**

* They wore controlled within the eaeperlnerttal 
• the variable of trial represents 

practise open p e r f o r m m ® *  Hie an a lys is  o f the 
baet> sco res  shewed th a t t r i a l  a ®  a

© v m i l  v a r ia b il i ty *  fa b le  ©# page 4® and F lg are  XX X# 43

In d icate  th a t the

th e nor ta b le  o f  

o v e ra ll 

d id  not d i f f e r

I two* &  

was not a  e l& t l f  leant, c o n trib u to r to



page 60, anI Figure X¥# pa$* 66, the wmm pmefmmmmm fo r

wash tria l sent tediaate bo al^olfleant wesson! w£th,

practice on tble task.

I n i t i a l  l*r*ol o f a b i l i t y  co n stitu ted  a cen tre  l ie d  co»~

ditlan within the mtprnrim&n% m Analysis of the pejeho^rofcor 
mwrw d b t m l n m  dsiTlng aa^rliantafclcm' indicated that the imp 

parf e r ^ m e  of the l e w  la & ia&lf teewfely different
ttowaghmli lisente t len* I43gaviee* analysis of the golf
tassk aliened the i ^ m  perf © t w e e #  of each m t the levels of 
I n i t ia l  a b i l i t y  to-napalu a l |p i f  leaKitly d iffe r e n t tisrei^aciit 
^ K p arto^ ta ti^ i*  f h ls  l i a t  « f  Smprmmmmfc w ith  p r a c tise  1* 

interesting in- view of the fact that taewled@e of result® w m  

a lw a y s p r e se n t#  I t  1* s u g g e s te d  th a t  © ln c e  me in s t r u c t io n  w as 

g %sees the sish Jests -of method tae not jprMamt m i
associated with knowledge ©f results* further research la 
neeoacarr to dstHtimlns the interact lone of the various 
ircent ive® stalled when the wxpsrSawsfcar la perceived In 
different roles hj the subject, for ewawpls# as true tor# aa 
supervisor, eta#

than we n s s d i i  the Intesaetlem of the variables of {!) 

praise and reproof# IM) ea^petltlstt* t® trial# and {4} Initial 

level of ability we f ind that only one Interact 1cm- la  a 

slgttlf least s stares «f variability tm the peyehMMriter teak 

data# This s l ^  l f l t a n t  tateraatlei! csecurrad m&m send it Sana 
«f mmmtmm reward and was the Interacti® ef praise and 

r*f*r©ef with trial# Table M* pa&e at# shows that stellar 

perfonmmce was obtained under all trials under praise hat 

that Mean parfomienceft aa the first two trials water reproof
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w#r© l i» t r  than under praise* P eculiarly  enough the h ighest 

m s  pea^oraianee wms obtained under condition® o f reproof cm 

the th ird  t r i a l *  I* high. 1§^®1 o f perfcw’taanee was reaehed during  

the f i r s t  t r i a l  under p ra ise  w ith  l i t t l e  ebange- 5r p e rf orananee 

a fte r  th is  tr ia l*  buder condition© of re p ro o f, however, bb© 
eeorea on the f i r s t  two trial®  war© depressed, butt were follow** 

#d by a r ise  1b performance cm the th ird  tr ia l*  9b la  i# th e  

d if fe r e n t ! * !  in  perferwane© which produced m m ipn i f  lean t mean 

aquer© for th is  In te ra c t 1cm* the  fe e t  th a t the r m in is p  

In terw etlo n a  ware not a ig n lfie a r it ind icate©  ( ! )  tm- d if fe r e n t ia l  

e ffe c t  of p re iee  end reproof upon length of p ra c tic e  or cm 

lev©X of i n i t i a l  a b ility ?  (35) »© d if fe r e n t ia !  e ffe c t  o f 

eoespefcltievi upon length  of p ra e tle e  or le v e l o f i n i t i a l  

a b i l i t y |  and (5 ) so in flu en ce  o f p ra e tle e  on change© in  

performance o f the level®  m  s e t up front i n i t i a l  a b i l i t y *

*2hm an a lys is  o f the y o lf teals showed th a t only on# te ter** 

actio n  la  a s ig n ific a n t c o n trib u to r to  the v a r ia b il i ty  in  

perform am e* 9fe© analye la  of the  la a t  th ree  helea o f p lay  

ahowa a sign  I f  toast F value fo r  the In te ra c tio n  between p ra is e  

and rep roof (& l)»  t r i a l  (B $ ), end le v e l (% .}* Vhijt in te rs  

a c tio n  Pea been explained in  ©ermeetlon w ith  9©ble 1535, **** e 74* 

I t  was pointed- out th e re  th a t in  th is  erp©vternnt m 1 design  

d iffe re n c e * in  In d iv id u a l parfernarc©  w ith in  m group mm? 
eee&lne to  produce eneh an e ffe c t*

9he ©apartment©! des ign used, in  th is  study allowed the 

te a t ter- o f an h yp oth esis  regard lug the re la t iv e  e f f e c t  of the  

toeenttves upon in d iv id u a l perf©pawnee* *£hls hypothesis s ta te s *  

to  In d iv id u a l*©  aewre on & task w i l l  m ain tain  its  pea i t ! tm
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relative to  tl10 so or## o f  other It&lvldu&l* perform ing the 

basic reg a rd le ss  o f th e incentive eendltlone ® d .tr  which the  

task i s  perfonnad* That 1a* individual ptrf«*8»mf eheuM not 

vary w ith  the Incentive under which perfeasance occurs* In 

ts3tie experimental d esign  used in  the jsycb©~raotor task each 

Individual performed fh m  tack under each of the mlx caAlw* 

tlone of in c e n tiv e  conditions* Keeh l e v e l  o f practice and 

««eh l e v e l  of i n i t i a l  ability w&m represented under each of 

the in c e n tiv e  conditions# The scores obtained under e ech o f  

the conditions were intereerrelated# The hypothesis is that 

correlations should differ on# t n m  the'other no snore than 

wouM be expected under conditions o f random sampling* The 

several coefficients of correlation were co?2pubed and appear 

In i'eble 53# page 78* These eoxre1st ions range from *17 to  

*71 w ith  four o f thass being d if fe r e n t  ©ft# from the other at 

above th e 3 percent l e v e l  o f  confidence* The r e la t iv e  

positions of Individuals did ehangge within m distribution mm 

m function of the Incentive conditions under which the 

Individuals performed# This finding serves to re*MMwphaaIsa 

the suggestion of Habhetsy C 20 ) and Baker ( 3 ) th a t d if f e r in g  

Incentive conditions my attenuate validity ecNftfflelanta and 

p o in ts t o  the need for extensive research in  t h is  area*

Am stated earlier#- several writers in this field have 

postulated m condition or conditions widUsh saj Influence per** 

foraanee and which have been e q u a te  her# to * interest Im the 

task«f¥ The result® obtains© in th is  study land support to  

the reality of such a condition and point to the l»̂ ?©rtsnee of 

the study of its Interaction with other variables in the
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learning ©r p®vromance situation* Bmm of the specific 

lmplteafelons of febto shady hmm teen discussed* fho general 

Implications of tee study are so teeeifehafe we mm d© little  

m ere fete© feousfe u p m  them  here* If mm mmmptm fete fetes to 

teat mmh- a dimension as mtetepeafe in the task* mtlmtm im& 
that its Interactions with otter factors in fete learning ©r 

performance situation ere reel* one mv&t sdepfe m mm frame of 

n fftm t with niptil to fete antic Ipafeed results from thm 
appltoafel©** of toconfelws t© produce# fee learn* fe© buy, or feo 

8ivt* Although a psyoh©*«t©t©p task woe meet to fell to sfetady* 

the Implications of fete seeilti ©bfeatoed ter® or# by n© mean* 

limited to such a teak* terfeteipafetoii to deoie lone end policy 

making on fete pert of employees tee frequently teen used by 

msnefresKemfe fe© get ©©epentlv* effort# tola my well te an 

example of a device need by lamgwnt fe© increase Interest 

or p tn tm X  tormlvemanfe to  fete Job end to e f f e c t iv e  because 

It dees seres thmt funcfe ion* There ere undoubtedly otters 

which ere e«pally or mere effective* Future research should 

establish fete efflossy of this device end serve fe© isolate 

otter®* toe -extent to which an individual employee to 

"tobemeefced to fete task* or his Job will determine the way 

in wiileh steer insertlwee ere fee te used* This ear held net 

only for fete employes on tee product ion line but fo r fete 

executive end fete sdntoistrefeer m well#

^ In terest to  fete task*' m y  t e  «m«mA to  t e  m product 

o f  an Individual*® past experiences* ©at o f fehto r e se rv o ir  of 

experience develop hie. attitudes and hto likes arc! dislikes 

for ©erfeeto types of feesfes# people# ©r eond ltions*  These are



m

fo rm al && a  r m l l  o f M e  experiences w ith in  ft eerts* In  c u ltu re  

ftmH see lOMoeeartceile greup* Bese*reh a tten tio n  $liftiM Ini 

centered cm the d e s c rip tio n  o f ..hew end msder whet c o n d itio n * 

these in te re s ts  develop so os to  fe c i l i t  a to p ro d ic tio n  spemI  

c o n tro l* Tbe is o la tio n  and d es c rip tio n  o f the p rin c ip le s  

u n d e r lin g  the te v s lo p M n t o f the eons tru e  to  suggested here  

should bo the t&slc o f pftTftbeleglfttft * in te re s te d  in  the task* 

oaf the applied. psychology o f m o tiva tio n *



im m m  v

m m m m  $m>

T h te  o&s &# tte tataftN&Un $£
W m  im m & X m m  w& tm ^ tm  im l t*#pr0 oC ^  ©dF e0a$wi&&lca3 mat

i i $ M b « a M n k  - a .  in  ^  T * * i l t e % n i  r f i l  A t ;  ‘* K r r -  p j f c  J f  j f ^  W  if * *  l̂ ^ d t i r a t u  i r t *  m u  a  f r ^ i W  i ^  ^  m  - n r r t i  <1T i T  1  ’M n  f i f t i  O m  « ^ -iW ppEiM ew. MmMUmgj ujXXTOWMB * 1© X. w

tafcoreait fop the pubjeete* Jon experljaimfeol £Mlct> rep?** 

•enthng i g i S  facterlel *a*3’enc*ssect; was u*e£ t# mmMa&rn
t$3# ilfli! Hi* Its# 1 l̂ r IWFSSd

febgfcflgw S-iat f»Mfc4it.r«wai' f*F <feaagai f & f rwtm^ « w m > - w w ^ k  l O T ' W P W V n ^  T p p  ^ '■ l i w n ’H ! ^ r  r̂ p o  <W PW W W W (p(BK  i9< p  ' V ^ n P *  W p r  ■•<-■ W "  I w t W W w I P

««2ti ( i)  **3® icm19 wilfe ytiifiMH Cb) *bo 1%lots1*

with reproofj <•) jwirefi *e«i*%S.tieB *Sife pmls*} (i) pair•& 
otwpotltioK with reproof} (•) iwOirMtaal cc*sp*tltl«B witfe 

p*aS**j (f) l**ii’0'SfiT3».l eongrotlfclea with roproef* ®m? two

t^H^SsisSllS-' #T tf'i&X )piiBBSSS# f*ff  ̂ ,SsS.llSsl‘ .1?**̂ %!

«f riMltfegr of tt» ivfe jot** «w  M lreUii out ow«3&«$oa*

Hbo M t  m l p w i  T&gp f^ p L ^ is  ©If "mrljfeiass#.* :

Wm mm oocitaoMI tmfe© two fc«®!ca* Hi#' f lr®%

of i m  a ppiMs&Kr m$m$3m d ism m tsm  wmwmM k 

tiai# we#i vmi t$w %mii% pSs^rS®  ̂ ĤfeT-j- ]̂N#sn6s #jf

tsa? %1b# |y ;yirTi n*|<iiip1i‘iiiF' %nf%ry C#̂  

peitoetmtmm of tsate with no neoottô r xwonIi <b}

#̂9̂ P#EW8iB6#i jf̂ p <6b@$,$si^

Se®p̂ Wy@EiFW «F*Si*s#

SSao toô c of golf was ratofi t»y the -oubjoottt as tlie iscst 

totwwifetogl peyoho-sKOtoF teofe with mtar»%msry vmmc& m  next



m

to  in te r e s t  f and tim  psyehe-si&tor ta sk  w ith  no monetary reward 

mm to a s t  tot*resti*t£.«

to  in terp retin g  toe  sots to# icms whieb f o l io * ,  i t  i t a M  

be sMMane&ered th a t toe  ecwaonly used toe ant iv* of knesrle&g*

of r e su lts  was present toreughcaafe a l l  passes o f  the ©rperto 

soent* I t  i s  co n ce ivab le  th a t th ere  m y  be an In te r a c tio n

between to* eysfccsaatieally varied conditions and to®«?l©dg# of 

results* liltlito to® Itoitaiions of this study the following 

conclusions can be drawn s

1# "Hi® h y p o th esis  th a t d i f f e r e n t ia l  " in te r e s t  to the  

task11 m y  bo one of th e  s ig n if ic sn fc  sou rces eo n tr to u t h to  

to© v a r ia b i l i t y  in fei*e o f  f e a t  o f to# in c e n tiv e s  o f p rats#  and 

reproof and of eoaqpetltAao i s  supported* to  the ta sk  rated  

low est to in te r e s t*  non# of the in c e n tiv e  o end i t  Iona s iv n lf i* -  

ea n tly  toftoeneed  perform is?.eef to the ti «■ rated r e la t iv e ly  

hl&£<er to in t e r e s t ,  praise and reproof tended to  a ig n if  ica n t ly 

in flu en ce  perforaaneej and in  th e  task  rated  h ig liee t to  

I n te r e s t ,  com p etition  and prats#  and reproof* arad th e ir  In ter­

a c tio n  Influenced  pt^foimnee.

2* Praise and reproof appear# to he most effective 

churing th e early periods of e&Jusimnt to the task* sire* its 

influence w mm highly significant during the first thjpee koto# 

of play to the golf task but was rot significant during the 

middle and last three holes*

3* butler to# eond it  ions of this study, In d iv id u a ls  p er-  

f  erased better under p ra ise  than under reproof#

4 *  T h m  i n f l u e n c e  of c c m p e t i t  ion cm  p e r f o r m a n c e ,  w h a n  

effect ire at a l l ,  h#eos»s effect ire only in the later phase# of



pmTfosvaanee on the In th is  study com petition exerted

i t s  g r e a te s t  e f f e c t  during febe la s t  tore#  b o lee  of play In th e  

g o lf  task#

15* Contrary to  tee  r e su lts  o f stoat previous 

tican# beet porforsaarce was obtained under con d ition s o f paired  

com petition  rather than in d iv id u a l compel i t  Ion* These r e su lts  

m y  too explained toy hyp oth esisin g  a p o s it iv e  r e la tio n sh ip  

be? tween e t  j c i i t i v e  e ond i t  Ions and * in te r e s t  In the ta sk 9 or 

pare on© 1 Involvement* tender th is  hypothesis* an individual**  

performance 1a © function  of hi® p o s it io n  w ith in  the group 

r e la t iv e  to  the f ix a t io n  o f reopens lb l l l t y  fo r  the performance 

o f th© p»oup# F ixa tion  of respons lb  l i l t  y fo r  group performance 

la most; e ls a r ly  d e fin a b le  in  paired performance* lo o rest  

score© were  obtained under con d ition s o f wno com petition**

6* lias 'hypothesis that the ©contribution to  v a r ia b i l i ty  

by p ra ise  and reproof i s  n e g lig ib le  under conditions, o f h igh  

" in terest  in  the teak* or under condition® of low * In ter e st  

In the task.11 1m suggested by tel® study# The evidence fo r  

th is  co«elu slon  I® found in  the r e su lts  o f  a n a ly sis  o f  tea  

g o lf  task  t o t a l  score®# .In th is  a n a ly s is  a si.gr?. I f  lean t In ters  

sc  tic®  ceeurred between the va r ia b le  of p ra ise  aim reproof 

and th a t o f eosipetltlon* d u a l ly  peer scar#© war# obtained  

under both p ra ise  and reproof under tea  con d ition  o f  ”no 

com petition** w hile eq u a lly  good scores were obtained under 

p ra ise  unci reproof under the e end I t  less of paired cc^pctlfclcm# 

Vtmmt the con d ition  o f  Ind ividual ece^ etltlo n *  however* p ra ise  

and reproof exerted  d i f f e r e n t ia l  e f fe c t#  Further evidence Is  

eontalxied in  the r e s u lt s  of a n a ly s is  of the peyche*meicr task



to  which praiae reproof bended to  ex ert a d i f f e r e n t ia l

o f  fo o t under th e eencilfciors rated as mop® in taros t in g  

(monetary toward added) but# they  d id  net ex ert an o f  f e e t  under 

the c end it .ions rated mm le a s t  interesting { n o  monetary reward}# 

7# A a l ig h t  tarrerraaent in  porform nce was Observed on 

the psgoho-iaotor task  w ith g rea test tojtrcvesaent between the 

f i r s t  and the eeeond t r ia l*  Ko s ig n  i f  lea n t is$roweeient in  

performance was observed an the g o lf  task* This Is an in te r s  

© sting fin d in g  in it 1mm of  th e  f e e t  that knowledge o f r e su lts  

ttmB always present* A pommibl© exp lanation  o f th is  r e s u lt  -may

l i e  in  the fa c t  that ne ins true t io n  was given th e sub J ests  and

the a sso c ia tio n  between method and r e su lt  wae not made#

8* In teraction s between t r i a l  or le v e l  ami th© ©xperto

m entally  varied  con d ition s o f p ra ise  and reproof or com petition  

were not s ig n if ic a n t  sources o f v a r ia b i l i ty  in  e ith e r  task  

w ith  two except Ices* In th e payskiMmotor task  when monetary 

reward was added* j»arf<n'rariee was high during t r ia l s  tinder 

praise*  low during the f i r s t  two t r ia l s  under reproof, and 

high  during the th ird  or la s t  t r i a l  under reproof# dn© other  

s ig n if ic a n t  in tera c tio n  cttetscrred* In the la s t  three h o les o f  

play in tl^o g o l f  task  s ig n if ic a n t  d iffe r en c e  in  wmmn performance 

occurred to th e  in te r e s t  Ion ©f p ra ise  and reproof* tr ia l*  and 

i n i t i a l  le v e l  o f a b il ity *  Examination o f the date su^pesta  

th at trios© in tera c t 1 mm may w e ll represent an In d iv id u a l-  

tocentiv© I n te r e s tI mm ©tee© there to a sm all number of 

ind iv idual*  to each © ell# Such to  te r c e t  ions have been  

recognised fo r  mmm ttmm by wericera u sin g  th is  technique* The 

in&lviduatolneen&lve in tera c tio n  m&aM not bm ©xsusiinefi w ith in
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-utel%yvm&o m £*x 8K On v t
«& * «

4V A \0 m *& X *f\ m S' fi,R

#s « 3 ■r#A* MS <SA* ■M ?8 «t*S

CS* IS&* At­ «U IS m ̂ S at W'» fic S

*«♦ e's m v\ A* R , s a (A pt R
flg c*t w OK Catt

«s£ At <S <ps 54 Cfi «*sfi. fX- HI fi* ©s s©P4 ©•••

ailf _  r4&* m a s v%file 0S as ? a* s

tw «w 48 m> 0 at £ A* S ,S4 ^

p»4 ir*Sm MS ai'S vcf at W\ r** AS N0
£*t 0S iatt &% 91

*ST * * 9 at % H 1̂ iHfit

r- 0,8 *4 S * 3 * P fit S fit ®
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