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t"-%;perceptual—metor Sklll.- A review of~the llterature was ‘used

| ABSTRACT o Tl

The prlmary purpoSe of thls thesxs was ‘to- exqmlne a

hfsocral evaluatlve deflnltlon 0r competltlon and determlneff‘~r“-

iwhether competltlor, 1n1t1al ablllty levet and socxal reln-u“’hh_
o - (. i ,v\;ge,
_Jforcement lnteract to 1nfluence the performance of a, novel

*vto develop a strong soc1al evaluatlve and potentlally com—f7

;"petltlve experlmental 81tuatlon.{f~} f.7§°‘ ;f{ﬁ
. : ) J . - L

Based on a flve trral pre*test on the ball roll up

ftgame subgects were assrgned to one of three 1n1t1a1 ahlllty

|

'levels,‘hlgh, medlum or low. Ten dlfferent Junlor high school” '

'i'boys (flve palrs) were randqmly assrgned to each»of elghteen

IR treatment condltlons (srx treatment condltlons w1th1n each

‘dlnltlal ablllty level) E&ch test subject performed an

adstlonal forty trials on the. ball roll- up game.. To supv =

"plement performance data, tonlc heart rate and palmarxsweat o

“dpost—experlment questlonnalre and taped 1nterv1ews provlded

"'éaddltlonal 1nformatlon pertalnlng to the sub;ects perceptlon;";y"iv

':of the experlmental 31tuatlon.,f

The behav1oral data supported the hypothes s that

S

;‘fjeVer, competltlon had no- effect The hlgh ab111ty sub]ects

/A

“",prlnts were obtalned as measures of phy51ologlua1 arousal Ae;=u

">fsoc1al,re1nf0rcement (reproof) facrlltated performance, how-_e5

".'performed better t\an the 1ow ablllty subjects throughout the<l

ive.



i -nons:.gnlflcant correlat:.ons with each other. Questlonnc ire
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CHAPTER I

" STATEMENT OF THE PROBLEM
. INTRODUCTION : - N

Since Trlplett (1897) found ‘that- competltlon 1mproved
the speed of w1nd1ng a- flshlng reel, psychologlsts have‘been

concerned wlth_obtalnrng a better understanding of this

]

- complex social'phenomenon. However, based on a review >f the

relevant literature it is apparent that ‘little real under—p

‘standlng has been galned desplte 1ts 1mportance -in- our

soc1ety

A critical factor 11m1t1ng progress in competltlon
research ‘has. been the lack of a theoretlcal framework’ to
order the past researchrand'guide future.investigations.

To date, a reward deflnltlon of competltlon (Church 1968)
has recelved con51derable support however, this deflnltlon
requlres the experlmenter to make numerous cr1t1cal assump—
tions; As a result operatlonallzlng a reward deflnltlon is
extremely dlfflcult if not. 1mp0551ble.‘ Furthermore, Martens

(1975) has suggested that the probable explanatlon of the

odlverse flndlngs in competltlon research 51mply reflect the

.manner in wh1ch competition has been operatlonally deflned

In ‘an attempt to further research on competltlon,

Martens (1975) has drawn a parallel between thevcriticai



“~element in soc1a1 facilitation research, evaluatlon potentlal
and éhe fact that almost all delnltlonS of competltlon have

/ L&

1ncluded the potentlal for evaluctlon. MartenSa(1975- 71)‘
feels that the prlmary feature of a competitive 51tuatlon
JdlStlﬂgUlShlng it from other comparlson 51tuat10ns is. that
the criterion for comparlson 1s knOWn by the person(s) in. a
position to evaluate performance._wi'

_ Support for Martens 's. p051tion has been prov1ded by
Evans and Bonder (1973) who have demonstrated the importarice
of lmpendlng soc1al comparison 1n relatlon to rivalry. The"
1mportance of rlvalry in competltlon is well documented
(Evans, 1968, 1972, 19737‘Wankel, '1971). The main advantage
of a sociai facilitative definition of'COmpetition is that it
clearly deflnes the competltlve 51tuat10n in a manner which
may be operatlonallzed for experlmental research while main-
talnlng most of the characterlstlcs commonly associated w1th
a competltlve 51tuat10n. ‘ ‘
| 8001al fac111tatlon research has denonstrated that
'an evaluatlve audience influences performance, therefore,
further examlnatlon of a 5001al facilitative deflnltlom of
.competltlon must focus on clarlfylng the relatlonshlp of
competltlon tovaddltlonal variables found in the learning .
~situation. In recent years competition research has taken
this aporoach; however, without the benefit of a'operational
‘ definition. | |

Two additional variables of interest to the physical



o o . e . . ,
‘educator are ability levels and soc1al relnforcement. While

Wankel (1969) has demonstrated the importance of 1n1t1al
ablllty levels in determlnlng the effects of competition
(rlvalry 1nduced) on performance, Martens has sugcested that
}lack of ablllty is a 11m1t1ng factor: preventlng soc1al~re1n—
forcement effects 1n complex motor performance.' The research
of Wankel (1969), Martens, Burw1tz and Newell (1972)ﬁgupports
this v1ewp01nt.i However, recently Harney and Parker (1972)
have shown that w1th proper experlmental procedure socral
‘relnforcement will lnfluence performance '

From the research avallable 1t lS ev1dent that a

social facilitative. deflnltk@n of competltlon must be exam-

IR 7

‘,,d and partlcular empha51s must be placed on determlnlng

whether competltlon interacts w1th ablllty levels and/or

social relnforcement to influence perceptual—motor performance.

THE PROBLEM -
oy
The purposes of this stUdy are:

A. To examine a soc1al evaluatlve deflnltlon of competltlon."
é. ‘To determlne whether competltlon, 1n1t1al ability level

. and soc1al relnforcement interact to 1nfLuence the

performance of a novel perceptual—motor task
C. . To determine whether 1n1t1al ablllty 1evel is a 51gn1f1-

cant factor for determlnlng the effects soc1al factors

-

have on perceptual-motor performance.



viTo determlne whether‘soc1al relnforcement 1nteracts Qlth:f}'
‘.competltlon in perceptual-motor performance |
vviTo examlne the relatlonshlp of phy81olog1cal arousal to.
- a soolal evaluatlve deflnltlon of competltlon j-:f_f#-tfﬁ'
”fTo test the follow1ng experlmental hypotheses -

"I: ngh 1n1t1al ablllty lével subJects perform betterlﬁfﬁ“t:v

A

than low 1n1t1al ab111ty subjects 1n the learnlng off}fgﬁ{f”

a- perceptual—motor sklll“r

. 2.. Competltlon retards performance ‘in the early stages

rffof the learnlng of a perceptual—motor sk111

‘ 3;,'Compet1t10n fac111tates performance 1n the late A

.v

.‘stages of the 1earn1ng of a perceptual—motor sk111

L4; ;Competltlon ceaSes to be detrlmental in the early

~.rstages of the learnlhg of a perceptual—motor Sklll,v

when the 1n1t1al ablllty level of the 1nd1v1dual 1s

:hlgh *uv E

-~

5. Competltion ceases toibe'detrimental inithe late ;

' ,stages of the learnlng of a perceptual-motor sklll'

;when the/lnltlal ablllty 1evel of the 1n61V1dual is

o DR ~

6. fCompetltlon hlnders over—all performance in the

Ly

' learnlng of a. perceptual—motor Sklll

757;g_8001a1 relnforcement fac111tates performance in the

- 1earn1ng of a perceptual—motor skill.

RN ‘Pralse enhances performance to a greater extent than -

does reproof 1n the learnlng of a perceptual—motor

AN



"Flevel, “oc1al relnforcement and competltlon? Do these varl—-_,',.

P

" Schools of Alberta (1966) has advocated compet1

“.sklil.w: s
9;.*Compet1tlon 1ncreases the 1nd1vxdual s,phy51olog1calA“"

_.Carousal durlng the learnlng of a perceptual-motor if

éf‘ A
£ - o

" IMPORTANCE OF THE STUDY . = .

-

Does a’ relatlonshxp exlst between 1n1t1al ablllty

i-ables 1nteract to 1nf1uence the 1earn1ng of a perceptual-

Tﬁmotor sklll?'

The Phy51cal Educatlon/Currlculum Guldeéior Secondary

on BS an -

reffectlve teachlng method. However, 1n recent years the _5

valﬁe of competltlon 1n the learnlng 51tuat10n has recelved

'con51derable crltlclsm (Senlor and Brophy, 1973, Campbelb

1974) As a result, many teachers rely. less on competltlon,'

'partlcularlly in early learnlng c:Ltuatlons. Unfortunately, g:

'the phy51cal educator s 1dea of coﬁpetltlon is usually based

on r1valry (verbally induced by the teacher) rather than by

soc1al comparlson or the evaluatlon potent1a1 of the 51tua-

tlon as suggested by Martens (1975)

e e
Although teachers and coaches ‘have -taken steps to

control verbaily 1nduced competltlon, similar steps have not

been taken to control the evaluatlon potent1a1 of most
) _
s

| ysklll.;,"mgt'f}f";fff]fffjﬁf“ff’?’"hf?*“f 7,**fﬁﬂf‘=“



llearning'situations  This' cr1t1c1sm is ertlcularly appli-

jcable to the phy51cal educatlon 1earning s tuatlor w1th 1ts

’fppreponderence of ea51ly observable perceptu'l-motor skllls

i f_1t1ve 31tuat10n. What effect dOes thls have

aIf evaluation potent1a1 is the basls of com etition, then
]talmost all phy81ca1 educatlon skllls are tau ht in a compet-

n learning and.

' performance’ LIt is 1mportant for the phy51ca1 educator to

‘.manner may
\

:the benef1c1al effects be maxlmlzed and the harmful effects

‘.1know and understand these effects., Only in thi
mlnlmlzed I ": o _: o o "'f =
‘ However, in addltlon.to the fact-that the 1earn1ng

>51tuatlon may "be- competltlve and the task to be mastered in
-the phy51cal act1v1ty class usually is a perceptual—motor
Sklll there are addltlonal varlables whlch further com>li-
cate the. 51tuatlon.n For example, although the students may y
'fbe 1ntroduced to a novel complex task, 1t is ev1dent that
Athe 1n1t1a1 ablllty levels of the students' varres. Wankel |
~,(1969) has shown. that rnltlal ablllty level interacts w1th
hcompetltlon (produced by rlvalry 1nducing 1nstruct10ns) to
'affect learnlng., Furthermore, the teacher or coach often .
_prov1des social relnforcement 1n the form of prgfse and ;
Preproof Does soc1al relnforcement have any effect on this
xh type of a learnlng'e;tuatlon? Does 1n1t1al ab111ty 1evel
soc1al relnforcement and competltlon based on social evalua—
btlon 1nteract? The answer to. thlS questlon is morexrelevant

31nce Catano (1975) demonstrated that verbal pralse could

not_only_lmprove performance; but'was particularly effective_
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w1th a perceptual-motor task. Certalnly it is. 1mportant for

the phy51ca1 educator to have some 1n51ght and understandlng
)

of the 51tuat10na1 varlables interacting to influence the

learning of motor skills. Only in this manner can effective

teaching re®®lt.- - 6 - o / B

DELIMITATIONS

-

N

A.\;The sampling of subjecﬁs will be limited to oné hundred
.-and‘éighty,male gfadg seven épd'eith studeﬂﬁs from
Haraisty Junior High School in Edmonton, Albertaﬂ
B. The stﬁdy;'by définitibnf‘will'be 1imited to the'effécts
-»of‘indiviAualﬁ(péir) competitidh. It”ﬁill noﬁ includé

self or group_cbmpetition,
LIMITATIONS

A. The study, is limited by the precision of the two roll-up
- tasks. |
\ : o
5
'DEFINITION OF {%RMS

v

A. Ability level. A subject's abiiity level is operation-
-ally defined as the top (high),'middle.(meaium),'or
bottom (low) one~third of all subjects ranked‘écbres .

based on a flve trial’ pre-test

. !\\//'



Arousal. A subject's atousal is operationally defined
by: (}) the deyiations in the Palmar Sweat Index from a
basal level and (2) the‘deviations in tonicrheart rate
from a basal level.

Audience effects. The influence on:behavior which results

from the presence of passive .observers.

Coaction effects. The influence on behaVior that occurs

as a result of the presence of other individuals who

are engaged 1n.the same activity.

Competition.‘ Competitlon is a soc1al ‘process which ‘occurs

when a person dec1des to compare his performance to some

-standard that will be evaluated by another person(s).. It

‘is one form of social evaluation which includes both the

audience and5coaction effects of social facilitation.

Competition is operationalized by having two coactors

‘perform before an audience of evaluating "experts".

" Interaction effect. An interaction effect is an effect

vattributable to the combination of variables above - and

beyond that which can be predicted from the variables';
con51dered 51ng1y. It is representative of real 1life

51tuations where two or more variables are often used

"in combination.,

' Learnlng; Learning 1s 1nferred from the 1mprovement in

performance over a series of trials-as a result of prac-

tice. It 1s operationally defined as the gain in raw -

. performance scores between the 1n1t1a1 1evel of .



performancé and the final level of performancevfor each
individual subject.

Perceptual-motor learning. Perceptual-motor leafning_

1nvolves the -learning of motor. ékllls.‘ It is opera—
tlonallzed through practlce of ‘the ball roll -up game

" which is a motor task requiring eye-hand coordination.

Performance. Performance”is’ the raw score received on
any singleytrial or group of trials by a subject or
groUp_df subjects on the roll-up task.

Fl

Social facilitation. Social fédilitation refers to the

consequences upon behavior which derive from the pres-
ence of other individuals. Thése consequences may have .
positive or negatiye effects on performance.

Social reinforcement. Social reinforcement referS'only-

to nontangible relnforcement ‘under. the control of others.
Social reinforcement is operatlonallzed bx,verbal com—
bmunlcation in the form of.pralse (p051t1ve reinforcement)

qnd“reproof'(verbél punishmeht).



CHAPTER IT

REVIEW OF THE LITERATURE
INTRODUCTION |

This study is prlmarlly concerned with emamlnlnq the
effects of three varlables in an- experlmental 1earn1ng
51tuat10n, whlch has practlcal appllcablllty in the physical -
educatlon field. Studles de51gned to. test the.valldlty of
theory or thé merlts of u51ng one deflnltlon of-competltlon
. over another, w111 be left to future study and/or other
researchers.‘ The approach towards practlcal appllcatlon
ut111zed in ‘the present study is reflected 1n the rev1ew of
llterature[ Wthh is llmlted to studles dlrectlv related to
methods and Drocedures applled to develop the experlmental,
settinq and to-examlne its effects on 1earn1nq. The review
"of llterature is d1v1ded 1nto four maln as: ‘competition,,.
: soc1a1 fac;lltatlon,'soc1al relnforcement and ohv51oloq1ca1
‘arousal.-. ' | |

The review of competltlon 11terature orov1des a hrleF
:overv1ew of Martens s (1975) soc1al evaluatlve deflnltlon of
.competltlon. The relatlue merltSfof Martens s defln1t10n=are
consldered in relatlon to two additional- deFlnltlons of
competition. The»remalnlng portlon of the literature in this
area”is directly conoernedfwith studies which‘haﬁe'examined |

7
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the effects of numerous variables interacting in competitive
situations.

The social fac111tat10n review emnhasizes research
bsince the work of Zaﬁonc (1965) and Cottrell (1968, 1972).
Prlmary concern is given to studies testing the mere . presence
versus evaluatlon apprehension hypotheses, as hereln lies
the basis for operatlona1121ng a social evaluatlve definiticn
of competition. | |

| The thlrd ma1or area of the review con51sts of soc1al
elnforcement studles which have utilized praise ‘and. reproof
" as motlvatlonal and 1nformat10na1 incentives. The ma1or1ty,
of the studles examlned deal with perceptual—motor oerfor-
mance in learning situations.

’Physioloqical arousal research concludes the review
of the literature. Although an.introdectoryloverﬁiew>cf the
current state of arqueal,research is presented, the review
of the literature deals primariiy wirh studies esing eitherur
tonic heart rate or the palmar sWeat brint-as physiolcgicalA
measures Of arcusal The advantages ‘and disadvantages of |
each technlque are dlscussed

N

COMPETITION AND MOTOR PERFORMANCE

TReSearch on the-compiex sociai process termed”COm—

petltlon has been llmited bv the lack of a clear deflnltlon

"of the term, 1nc1ud1ng a descrlptlon_of ‘the components which
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+ mae up its conceptual framework In an effort to alleviate
thls problem Martens (1975) has conceptuallzed competltlon
'as a process consistlng of four closelv related stages oF o ‘?
events. They are~ ,the ob1ect1ve competltlve situation, the
sub]ectlve competltlve 51tuat10n, the resvponse made to the'
sibuation‘and the consequences. of the resoonse.f
The objective, eompetibiQe situation refers ro the
objective'reality (physical or social environment) ﬁhar
exists, nndependent from any subjectlve 1nternretatlons by
the individual. The sub1ect1ve competltlve situation results
from the 1nd1v1dual s oerceptlon and 1nterpretat1cn of the-
51tuation (i.e. wnether one lnterprets the objec‘lve competi-
t1ve-51tuat10n as_comnet;tlve). The response mage to the i~
situation‘is'usualiy examined at the behav1ora1 1eve1;
however, 1t may also be a nsychologlcal or phy51oloq1cal
\\h/}ﬁsponse; Flnally, the consequences of the reSponses Drov1de
the individual w1th feed ack for future use. The feedback
B may, be posltlve, negatlve or neutral and. may wellldetermlne
‘the 1nd1v1dua1 s responses in futd;e ob1ect1ve competltlve
v.e31tuations. | |

The deflnltlon of an ob1ect1ve competltlve 51tuatlon

N

‘has been developed from soc1a1 evaluatlon theory (Festln

il a 2 -~ / '
ties, emotions, and inions with those of his

B



/f . 1

/

( \ |
" ' { k
referent group, produce competitive behavidr. If one can-
‘not evaluate his performance due to the absenco of ob]cctlvo
crlteria \the social comparlson process occurs as ov a]uatlon
. is attained by’ comparlnq one's abilities with dimilar others.
The objective competitive situation is operationaliged on
the basis of,socialnfacilitation research (Cottrell, 1969,

P

“1972; Martens and Landers, 1977) whlch has emplrlcally dem-—

‘onstrated that the evaluatlon ootent1a1 of a social situation

4

Als a crltlcal factor 1nfluenc1ng performance.
The objectlve competltlvd sxtuatlon may be deflned as
one in whlch an 1nd1v1dual's»performance is compared with a
standard in the presence of at least one other persOn, who
’ﬁ& . is aware of the crlterlon for comparlson ‘and can evaluate
! the comparlson process (Martens, 1975: 71). Accordlng to
Martens (1975 72) the advantages of,defining an object}ve
ompetltlve 51tuat10n 1n this manner are:

u G|

l..;The objectlve competltlve 51tuat10n ~can be operation-
_~—"alized for careful study.

’ . , " 2. The definition incorporates the great majorlty of o
/ B - activities commonly thought to be competitive. T
= ”.n _ - 3. The definition has theoretical and. empirical support

-, from social evaluation theory and research.
4. The defimition makes no inferences about the person’'s
. . perception of the situation, the response made to it,
.~ or the consequences of the response. : : :
o g E , - ‘ ,
Martens - (1975: 74) has concluded that the direction

of future research should be the study of numerous factors

1nf1uenc1ng the relatlonshlp between the stages of events in

3
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'-the.process of coﬁpetition Applylng thlS approach to re-

: search in phy51cal educatlon, the teacher or. coach may wish

to determlne the answers. to some of .the follow1ng guestions:

Do boys presented w1th an objectlvelcompetltlve srtuatlon,

'perceive it as af&ompetitive“situation? . Secondly, will the

"¢boy accept the SLtuatlon as competltlve and consciously

&ﬁ&tempt to 1mprove hlS performance° If the situation is

AL

accepted as competltlve, ‘how does it affect learnlng and
performanCe°' Can any of the effects be offset or facilitated
by other factors (e.gtvsoc1al relnforcement, 1n1t;al’ab111ty.
level) in the learnlng 51tuataon°yv

To better understand the relatlve merit of Martens s

Y

(1975) approach tovcompetltlon one must consider ‘other defi= «

nitions: of competition. . Twoudefinitions which have drawn

considerable attentibn'are by Ailport‘(l924) and Church
(1968) . |

Allport (1924) has $xamined'the influence of the

Aco—acting grOUp,upon.the individual's performance.h His

fconciusions.(Allport; 1924: 2§2) are as follows:

In all kinds of competitive performance we may recog-
nize two social factors. The first is social facilitation
which consists of an increase of response merely from the

_sight and sound of others making the same movements. The. -
second 1is rivalry, an emotional reinforcement of movement
accompanied by the consciousness of a desire to win.

Allport (1924) went further and concluded that although

rivalry and social facilitation were supplemeritary’, social

’

1
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'fac111tat10n could ex1st 1ndeoendently from rlvalry »This

-

‘conclu51on sparked two recent studies (Fvans, 1968; Wankel

1971) to determlne whether the motlvatlonal components oF a

COmpetitive.situatlon'could, in fact, be- 1solated From one

another.
“ o . 4

Evans (1968) used a form‘board as a task and attempted :

to.differentiate between rivalry and social‘facilitation in
a competitive's;tuation (coaction). The study was also
de51qned to investigate the relationship between performance,
level of motivation and coantlve activity (alertness ratlnq)
.A qnesglonnalre was used to examine 1nd1v1dual dlfferences in
competitiveness, The flndlnqs of the study prov10ed heart R -
rate data support for rlvalry ‘as a motlvatlonal component,”
hoWemer, ratings of alertness,‘and the competitiveness,ques—
tlonnalre prov1ded no - 51gan1cant dlfferences, ﬂ- o

é@?l;_ In an attempt to. analyze a- comoetltlve situation 1nto
separate motlvatlonal components and to’ 1nvestlgate thelrlln—
fluence on performance, Wankel (1971) used both simplegand .
complex motor tasks. Elght treatment condltlons were exam-
:1ned made up of varlous rlvalrv, coaction and audlence
comblnatlons. vJunlor ‘high school boys were used as subjects
and addltlonal data in the form of heart rate, ratlngs of
alertnessAand a personallty (IPAT) testAwere admlnlstered:
The behavioralhdata provided support‘fqr rivalry as a moti-
vational component, hoWemer there wastno'support for the

social facilitation components (audience and coaction). There



~was no relationship between'perfo:mance, heartvrate'and
rétings of alerthess. Furtﬁermore, personality traits did
A not differenéiate between ééod and poor berformers.

) The reséarcﬁ of EQansv(l968) and Wénkel.(l9715Apro—

A vided‘ve;y littie support fof Allport's (1924) analysis of
éompetitibn. Howévef%‘iﬁ aefence of Allport (1924) itvseems“
quite iikely»that the Soci;i faéiliﬁétioniménipulations were.
inadequate to provﬁae'a good test'df fhese components as |
the evaluation potential of the competitive situations was
minimal. The resulté~of the Evans (1968) .and Wankel (1571)'
studies, hdwever, hévebdem§QStrated that fhe "méré,pre§ence"
of others, oﬁ Zajonc's‘(1965) view of social facilitatioﬁ, is
not sufficient to be‘cénsiaered‘a}motivational compohent of
qompetition. | v | ‘

Church (1968: 152) has defined a competitive situa-
tion as one in which "the availabie'reinforcemeﬁtg afe al- |
1océted“among two of'mdre éubjectswas a_fuhctioh of some -
ichéraéterisﬁic of thgﬁf-behaVior."j The'aséumption is made
!thaf one Subjéét wiil not‘receive.ail of the‘réinfofcement
and'as'a result differentiai réinforcement occurs. vfn this
manner, it iSECOncludéd that‘COmpetition‘cén dnly be underf.
stood in terms éf'fhe,allocatioﬁ of the rewards (reinforce-
ments) . The,reward'définition'héé been criticizec because

, . 1 .
in many s#tuations;'ﬁefined as‘competitive( it is difficult
"to achieve'consensus on the criteria'for fhe distribu—
tion of réwardé,ion the sﬁbjective\Value of,the rewards

[




and on the goal to be achieved" (Martens, 1975: 70).
Inksummary, rhe merit of a,sociai;evaluative defini-

tion of competition is rhat\social evaluation‘theory and |
research provides the definition with a strong base of.sup;
. port (theoretical and empirical). 'In addition, the objectlve
competltlve 51tuat10n can be readlly operat10na117ed - In
‘contrast, research has failed to provide'muCh_in the way of
support for Aliportfs (1924) analysis of competition, while
the reward.definition (Church, 1968) presents serlous prob—
lems “in operatlonallzlng the competltlve 51tuatlon

| Due to,the difficulties in theory and definition;
competitAOn‘research-to'date; has been primaril? directed
towards.ceterminanq what variabies interact in a cdmpetitive
situarion. ‘A»briefvreview.of rhe.relevant.literature follows.

In an effort to‘determine how task:.factors interact

o

with' experimental variables Noble, Fuchs, Robel and Chambers .

(1958) used perceptual—motor_tasks involQinq intermittant

selectlve responding and continuous eye hand coordlnatlon

It was hypothe51zed/Ehat a social group would oerform better
~than an individual group due to social competition; while in-
-divigual groups wouid,be_more proficient and léss variable
than the sociaf group due to lessmdistraetion Z‘The results
showed that the individual group's performance was poorer

on the’ dlscrlmlnatlon task but there was no chanae on the

=

pursult»task. It appeared that the facllltatlon in discrim-
, - - ®

inative speéd was an additive effect due tthocial.competirion,

@

however, the effect was‘independent of initial ability 1level.

17
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The authors—concluded that since the subjects had practiced
under analoqous condltlons, the motlvatlonal.role of soc1al
-compégltlon 1n perceptual—motor learnlng was contlngent on:
an _ as yet to -be analyzed task factor ' |

Brunlng, Sommer and Jones (1966) hypothe51zed that
Ta competltlve 51tuatlon was_more highly motlvatlng,than a
cooperative sitnation and that whether heightened motivation‘
nwould be reflected 1nbsuperlor performance would be a func-
tion of task dlfflculty The hypotheses were testedrln two -
:experlments, the Flrst utlllzlng a 51mple reaction time task
’and the second experlment a comple& Dursu1t rotor task.
Although faster reactlon tlme occurred in competltlon than
cooperatlon, -there was no dlfferences u51ng the complex task..
The authors concluded that desplte the dlsorepancy in’ the
‘resulgs, greater conSIderatlon had to be given to varlables
Wthh determine the level of motlvatlon induced.

Based on’ the above'assumptlon (Bruning et al, 1966)
compgtitlon research has s1nce tended to focus on the effects

of varlous factors upon motivation 1n a comoetltlve situaﬁﬁon.

ZStudles utlllzlnq thls approach have 1nc1uded Brunlnq and

18

Mettee (1966), Evans (1966 1968), Martens and Landers (1960),‘

Wankel (1971), Carment (1970), Carﬂ@ht and Hodkin (1973) ‘A
noteabl@ exceptlon to the emDhasls on motlvatlonvwas Wankells
(1969) study of the interaction between competition and
‘initial ability levels. |
‘Brnning and ‘Mettee (1966) examrned the effects of
various social factors on motiyation in a competitiye

Ve
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situatione Volunteer maie underqraduateé oartioinated‘in
‘one of two experiments designed'to determine the effects of
opponent prox1m1ty on oerformanoe and to 1nvest1aate per—
formance as it wa; affected by the orooortlon of wins and
losszas experlenced by the sub)ects,v The results provided
bartiafﬁsﬁpport fot the’hypothesiS‘that motiVation incteased
when the opponent was actually nresent; In addltlon, per-
formance was shown to be best when the outcome was 1n doubt

In order to examine leFerences between soc1al and
nonsoc1a1 competltlon and to 1nvestlaate vossible relatlon—.
. shlps between Derformance, the level. oF motlvatlon and cog~
nltlve activity; Evans (1966) had‘51xtv,eubﬁects oerform a
reaotion'time task nnder one’of,three cond;tiOns:' alone,

competition versus an.instrument,.and competition with an-

other  subject. Heart rate was used to measure motivational

‘differences and ratings of alertness and intere&t were taken

to study coqnitivevactivity. Mlnlmal dlfferences between
,soc1al and nonsocial competltlon occurred. No'lnformatlon

was obtained'fegerding the poSsible_relationships between

- performance, the'level of motivation, and coqnitive ac{ivity.

Martens and Landers (1969) attemoted to determine if -

two stresqors cornetition and failvre (bogus feedback), .

1nteracted~with the-effects of enxietv to influenoe‘iearnino

and Derformance with a comnlex ‘motor task (c01nc1dert tlmlna).

Anx1ety was determlned using the Tavlor Manlfest Anx1ety
Scale. The results showed low-anx1ety subijects performed

better than high anxiety subﬁects during initial learning,

19



but there was no difference in later learning The competi-
" tion and fallure treatments did not produce any 51gn1f1cant
dlfferences. No:grousal measure was taken.

| In orderﬁép investigate the interaction of aspects
of‘COmpetition ana‘Varylng ability levels upon'learning‘andl_
performance of a motor sklll Wankel (1969) d1chotom1£Ed
seventy—two, grade elght boys 1nto hlgh and low ablllty
groups based on a flve trial pre test on a stabllometerr
Subjects were further sub d1V1ded 1nto competltlve and "

l
non—competltlve groups. Results showed that the high- ablllty

group performed better than the low ablllty group, however,.'

competition d1dn t 1nf1uence over—all performance. The,
author concluded that the effects of competltlon cease to
be detrimental early in the stages of learnlng of a motor
task when 1n1t1al ablllty level is hlgh and in later stages
vofrlearnlng if the initial ablllty level is low.

Carment (1970) examlned the dlfferences in rate of
'slmple motor reSpondlng as. a functlon of coactlon, competl—
tion and sex of" a partlclpant " The experlment was de51gned

to assess the- performance 1ncrements attrlbutable to the

presence of.a coactor and those attrlbutable to competition.

Subjects were eighty undergraduates, half performing.aksimple.

motor task,alone, While'the other half were coacting. Half
of each of the groups was glven lnstructlons to compete. . The
-flndlngs showed that the presence of a’ coactor greatly in-

creased the response - rate of females but had llttle effect on
&

20
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males. For both.sexes,‘competition increased the rate of
responding only when a coactor was Dresent; |

The perfbrmance of‘Indian and Canadian undergraduates
(male), while eitner alone or:coactinq, under either compet—'
1t1ve or non-competitive 1nstructlons, and under 1nstructlons
_whlch empha51zed elther quallty or quantlty was reported by
Carment and Hodkln (1973). The results demonstrated that
the Canadians were 51gn1f1cant1y ‘more respon51ve to the
csmpetltlve 1nstruct10ns and the presence of a coactor A
._unlque flndlng in thlS study was that whereas competltlvei
‘instructiens influenced the performance of Canadlans in the
alone treatment, they had no effect in the coactlng
sltuat;on. | | “

Evans and Bonder (1973) have reported a’ flndlng
f51m11ar to that of Carment et al (1973) in a study deFlned
;to 1nvest1qate the effects of rivalry in conjunctlon w1th-‘
1mpend1ng soc1al comparlson | Prev1ous research had demon-
strated that rlvalry (a cognltlve de51re to out perform or
-w1n) appeared to be motlvatlonal as reflected by both per-
uformance (Wankel 1971) and tonlc heart rate (Evans, 1971,
1972).> Eurthermore Evans-(1972)had demonstrated'that the
promise‘of anaopportunity‘to engaée,in social comparison was
‘motivational (significant heart rate and‘performance data).
Evans.et-al (1973) examined social comparison and rivalry in

} . R " 5]

a two by two factorial design (both factors present and ab-

.

sent), with a task which consisted of five different modified



forms' of the Wechsler Adult Intelllgent Scale digit symbod

task. The resolts produced‘identical.effects on tonic heart
rate and performance. The findings indicated that when an |
opportunity to engage‘in'social comparison was not impending
a rival was a souroe of motivation, but when an opportunity'
to engage in soclal comparison was impending a rlval dld not

have any sxgnlflcant motlvatlonal effects Evans et al

i *
4‘\\ -

(l973) ‘concluded that there were three possible reasons fo:r
the results;“they waere: the results occurred due to ‘a ceiling
effect; the only'réason rivalry is motivational is that it
%?%EIS one the opportnnity to engage in social comparison
and is merely another manlfestatlon of the drlve peOple have
r.to evaluate themselves (Festlnaer, 1954),‘or flnally, the
opportunlty to engage in social comparlson is. motlvatlonal
because people percelve 1t as a rlvalrous 51tuatlon and have
a cognltlve desire to w1n or out perform the other people
w1th whom they are g01ng to compare themselves.
The review ofvstudles ewamlnlng variables which in—
.teract in a competitive‘sitnation SUggests,the following:'
'l;- The type of task and'its degree ofvcomplexity are'impor-'
_ tant criteria for 1nterpret1ng the results of learnlng
and performance. _
‘2; Ample consideration must be given to factors whioh deter- -
.'1 mine the level of motivation indueed in the exnerimental
situation (egq. competition, anxlety,'failureiand coaction).

3.. Opponent proximity,and outcome doubt appear to be
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'important factors in a competitive situation.
4. Initial ability level merits consideration in a com-
. petitive Situation.
5. The effects of social compar:son requires further study

in competitive situations involvinq coaction.

SOCIAL FACILITATION

Introduction: ‘ S "

Socizl facilitation as.defined hy Zajonc (1965: 269)
refers to "the consequences upon pehavior which derive from :
the sheer presence of other individuals." These conseguences
may have a p051tive or negative effect on performance In
' an attempt to explain the contradictory findings of soc1a1
faCilitation research, Zajonc has suggested that two distinct‘
experimental paradigms ex1st.» These he refers to ‘as audience‘
‘effects and coaction effects. 'zajonc (1965 273) has pro-
posed that the two paradlgms are similar in that{the presence
of'others as.spectators, ‘or as-coactors, enhances:theiemis-
‘sion of doﬁinantrresponses. Zajonc and Sales (1966) con-

.

‘firmed this conclusion in a study uSing a pseudo- recognition
task. - Purther support has‘been prOVided by Cottrell, 3

: Rittle and Wack (1967), Cottrell (1968) Martens (1969),
Martens and Landers (1969) and Hunt and ‘Hilléry (1973).

on the basis of the above generalization zajonc (1965: 273)

hasAhypothesized "that the mere presence of others increases

"



‘the individual's general.arousal or drive level." This
explanation has prompted renewed interest in social facilie
tation research.

Cottrell (1968, 1972) has provided a valuable ad-
dltlon to Zajonc's (1965) theory zajonc has proposed that

the "mere presence" of_others is a source of drive, while'

Cottrell (1968 1972) maintains that_the presence of others’

is a "learned" source of drlve, in that, arousal is a fUnC—
tlon of ant1c1pat1ng p051t1ve or, neqatlve outcomes from the

_presence of others. This has been referred to as drive in-

duced by evaluatlon aporehen51on. Recent social facilitation

research - has been primarily concerned with- testlng the‘
validity of the mere presence and evaluation apprehen510n

hypotheses;

,

"vCoactlon.

The coactlon paradlgm COﬂSlStS of two -or more indi-

viduals performing the same task 1n-the presence'of one

another; Three recent coactlon studies have examlned the

. mere presence and evaluatlon apprehen51on hypotheses.

Kllnger (1969) 1nvest1gated the effects of feedback

Y

and coactlon on v1g11ence.' Forty—elght»male undergraduates
fperformed a V1sual v1g11ence task in both 1solat10n and ‘co--
'actlon Wlth a peer Performance was. 1mproved by the presence

of a coactor only when the coactor had access. to 1nformatlon

about the. quallty of - the subject s performance.

24



‘than the alone or dyad groups.

Martens and Landers (1972) tested one hundred and

thirty-two male undergraduates on the ball roll up game in
f .
four coactor groups: alone, dyads, triads, and tetrads.

Support was found for the hypothesis that increasing numbers
of coactors results in increasing impairment of motor per-

’

formance. Support was also found for Cottrell's hypothesis‘

'~ that evaluation apprehension, rather than mere presence of

others, is the source.of'the social facilitation'ohenomenon.l
In a study (Burw1tz and Newell, 1972) to determine

the effects of the mere: presence of one or three coactors,'

support was found for Za1onc‘s (1965) mere presence hyooth— »”

esis. A motor task similar to the ball.roll up game was

' used to test one hundred and eight‘male'underqraduates be-"

tween three cells:' alone, dyads and tetrads. In no condi-"-

‘tion could the subiectsfobServe‘their coactor's performance.

' The performance‘of the tetrad groun\was;significantly iess

-

N

"Zajonc (l°65) and Tolman (1968) have produced ex-

'cellent rev1ews of soc1al fac111tation studles w1th anlmals,

/

: whrch tend to support zajonc's mere presenCe hypothes;s., A

[ . A ‘.. . N

(8]

recent study by Zajonc, Heingartner and Herman (1969) is an‘\\\~

excellent example of social facilitation animal-research}

°

‘The experiment consisted of -the observation of maze and run—ﬁ

x

way performance of cockroaches under’ solltary and soc1al

condltlons, The soc1a1 condltlons conSLSted of both audlence

and coaction. In both social treatments maze pgrformance

/




: . . - o
/‘ ' m‘ﬁ R "'

K was impalred while rnnwlv pergg;mance was facilitated com-
pared,to‘the performance of the‘cockroaches in the solitary
condition. Zajonc et al (196§7"Interpreéed this as support
for the hypothesis that:mereTpresence of’conspecifics is a
source of general arousal that enhances the emission“of
domlnant responses.

| There are a number of. addltlonal coactlon studies
worthy of mentlon, although they were not designed to test'

the mere presence versus evaluatlon apprehens1on aspects of

:
LN

,coactlon research. -Studies by Allport (1920), Kiesler (1966),
- Martens and Landers (1969), éarﬁent and Latchford'(1970),
Pederson (1970), and Hunt and Hillery (1973) fall in this,
_—~ category.A | | o :
One of the 1n1t1al ma]or coactlon studlesvwas per-.
. formed by Allport (1924). The study was de51gned to compare
" the mental processes of the 1nd1v1dual worklnq alone with
vthe processes demonstrated when ‘a member of a co—worklng
group. In order to reduce the effects of r;valry, subijects
were 1nstructed not to compete. ‘The results showed that.co—
-action increased the speed of the free a55001atlon process
while’ personal associatlons were'lncreased when the subject
worked alone. It was céncluded;thatvcoaCtion effects were - [
subject to the naturé of'the'taskaindividualvdifferences,
and other less 1mportant factors.

o ; /#,AKleSief””T
\ts

stress and afflllatlon (coactlon) whlle subjects worked on

-

77ithe 1nte/act10n between



simple and complex tasks,

(timed digit symbol and fiqure

drawing tasks) alone or together, with three other subjects

under high or low manipulated stress.

previous drive theory research and extended the appllcablllty

I

of . drive theory predictions to speed. tasks.

The reSults repllcated

Coaction effects on muscular endurance were examined

by Martens et al

(1969). 'Younq boys, of three different age

" groups performed either alone or in groups of dyads or

quadrads. The task consisted of éextending the dominant

v

for as lopg as'possible.‘ The results demonstrated that

viduals in*quadrads oerformed'significantlv better thar

dividuals 1n dyads or’ alone.

A study by Pederson (1970) eXamlned the eFFects

“

test anx1ety and coactlon on learning -and performance.

leq

indi-

in-

of

The

palred assoc1ate learning. task did: not Droduce a ccactlon

effect reqardless of anxlety level. However, differences

dld occur on a vowel cancellatlon Derformance task

"Theﬁ

results of the ‘study 1ndlcated that a complex lnteractlon

eX1sted between

ject (anx;ety),
and'theltype of

Carment

the personallty characterlstlcs of the sub-

the condltlons_of work»(alone,'coactlon)v

task involved (lgarnino or nerformance task).

and Latchford (1970) attempted to,assessbthe

effects of the presence of absence of the exoerlmenter on

the rate of respondlng of males and females, elther coacting

or alone, W1th a 51mple motor-taskx_‘The results showed

that

the subjects responded more rapidly, and social'fa:ilitationr

»

effects'appeared,‘only in the presence of the experimenter. -

g
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It was{conoluaed that the results provided strong support
for Cottrell's 41968) view that anticipated evaluation was
necessar&.for performance-facilitation.’ The coactor was not
consiéered an evaluator becauée there was no knowledge of
resnlts.in thishstudy. _ o . | -~
Flnally, a studv reported by Hunt and Hlllery (1973)
‘"examined 5001al fa0111tatlon in a coactlon setting. The
.study wa% de51qned to test the hvpothes1s, ‘that the‘presence
i'of others facilitates the em1551on of domlnant respon%es in
va coaetlon 51tuatlon hlth a_human maze learning task. An
"attenot was madeAto.minrnize evaluation by eliminatrno,all
cues'which*could be;useajto evaluate Derformance ‘The

&

flndlngs supported Zajonc S proposal that the preserice of
f_others fac1lltated the em1551on 6f the domlnant responseo
| | On the basis of the fore901na coaction - studles the

follow1ng conciusrons can be made
P 5

1. The hypothe51s that evaluatlon potentlal rather than the
mere presence of othersbls the source.of social facilita—
Stion effects haS'nottreceiVed overwhelming support in
coaction.stndies. |

2. .Animal research'appeﬁfg to support the” mere presence
hypc:thewsis : | - '

3. Important factors to con81der when examlnlnq coactlon
effects 1nclude- the nature of the task, individual
dlfferences, presence of ‘stressors, number of coactors

'age and‘personallty characterlstics of the subjects, the

evaluation potentlal of the situation and the stage of



learning (initial versus well learned).

LY
Audience:() ;
{TﬁévaudienCé paradigm consists of a single subject
performing a task invthe_presence of one or more (usuallyrin
addition to the experimenter) passive observers. A consider-
able number of audience studies have examined the mere
presence vérsus evaluation apprehension hypothesis with the
results heévilylsupoortingﬂCOttrell's (1968)Jinterpreta;ion;
Only one study (Cohen'and‘Dav}é, 1973) lends,supporﬁ to
Zajonc's (1965) mere bresence hypothesis (Zéﬁénc'ét al,ll969
study was supporﬁiye, but used cockroaches as subjects). A.
study by Robérts (1975) has brovided partial support for .an
e&aluatioﬁ aﬁp{ehension interpretatibn, but ;qncldded, that
ofher‘factorslmusf be considered for a complete understand-
ing of the resulté. Studies“by Cottrell, Wack, Sekerak andv
Rittle (1968),.H§nchy‘5nd Glass (1968), Paulus and.Murdocﬁ
(1971), Criddle (1971), Haas and Roberts (1973} and Gore
and Taylor (1973) have'supporfed an evaluation aDprehengion
hybothesis in audiénce research. |
| -The.Cohen and Davis K1973) study inveétigated the
effects df audience stétus,'evaluétion énd timérof a;tibn on
performanée with hidden word problems. The resﬁlts’of the
experiment showcd that an audience labeled as neutral pro-
duced a so%}al facilitation‘efféct; however,.an-evalu?:ive

audience increased the intensity of these effects.

B
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In a study to determine the effect of the presence
‘of others and evaluation pétential on learninq a motor maze,
Roberts (1975) found a significant evaluation potential main

"effect. However, Roberts (1975) cautioned-aqainst prematurely

[
¢

supporting Zajonc or Cottrell because the evaluative gfouo,'
although it differed from the alonevgréup, was not signifi-
cantly differentlfrom the blindfolded audiencé’grOUD.”
Instead, it was Concluded‘that'new directioﬁs and.procedures
are required to fully understénd social Facilipation!

In an effort to evaluate Z?jonc‘s (1965) proposal
that the mere presénce of other persons quguce&‘audience
effects, Cottrell et él (1968) extehded’the>Zajonc.et al
(l966)lstudy by adding a treatment conSistiﬁq'of a blindfold-
ed audiénge. Although the presence of ag'aﬁdience enhanced
thegemission of dominant*respbnses, the mere presence (bliﬁd—\
folded audience) of others did not.>‘ | |

| To test the hypothesis that thefpfeéence of an
audience enhanées the émissiqn of“ddminant réSpoﬁses‘ét‘the
expense of subordinate respoﬁses, only under condi#ions where
the audience isrpefcéived to be an evaluative element in thé
situation, Henchy and Glass (1968),used a Dseudo—recoqnition
task énd.confirmed the hypothésis.. The probability of
dominant responses Qas found to bethigher for Subjects who
thbught their performance'was beiné'evaluatéd, compared to

the subjects in the merely present audience or alone con-

ditions. The opposite effect was observed, as expected, for

-

ey



subordinate responses.k However, physioloéiqal-data failed
to support_the autonomic interpretation of social facilita—'
tion effects. |

A pSeudo—reeoqhitidn task wae also used by Pauluse
- and Murdoeh (léfl) to test.the'hvpotheeis'that'anticipated
evaluation was'essential to fhe_enhehcement of dominant
responsee. The hypothesis was sueported} in that, antici-
:pated,eValuaeion of‘pefformance broduced greater emission
of.domihantbresponeee than ho anticipationﬂof eValuétion;
Fu;thermore,‘the presence or absence of an QPdience had no
sigr.ificant effecﬁ on the emission'of dominant feSDonses,.

Criddle (I971§ had si#ty female nursing andergrede
uates learn“competitive and non-competitive iists of paired
associates while alone and while being observed from behind
a one-way mifror, Dominant responses were ehhancedeheﬁ |

subjects'were observed through the one4w5y‘mirror. No
: o T

significant effects were found with the non-competitive list.

£

It was concluded that the mere physical Dresence'of others

was neither a necessary nor sufficient condition for the

occurence of social facilitatibn.
Utiiieinq a‘ﬁotory.pursﬁit task andépeasuring learn;
ing ovef triele, Gore and Tayler (1973) teSted two assump-
-vtigns of pottrell;s 1eerned‘dri9e theofy. ‘The assumptioes
were: Nthevpfesence of an audience inhibits.leafninq end an
ahdiehce perceived as expert will inhibif learning to a

greater extent than a non-expert audience. Both of the
: -
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hypotheses were supported. .In addition, this.study demon-
strated the appropriateneSS of generalizing‘these effects
to all groups, regardless of'their comoosrtion.

To determlne the effect of an evaluatlve audience
on motor Sklll acqu151t10n and performance, Hass and Roberts
(1973) tested ninety female undergraduate volunteers on a
mirrorptracing.task. The‘results supported'Cottrell's‘(1968)
‘hypothesis that the source of arousal‘is the'evaiuative
potential of the audience. The audience perceived to.have
the Qreater‘degree of evaluative, potential had significantly
_greater effect upon the performance of subjects.  In additron
the flndlngs ‘tended to support Cottrell s (1972) hYpothesis
that an evaluatlve audlence glves rlse.to anyantlcipati n‘k

within the subject of positive or negative responses from

\.x

I
the audlence.

A number of audlence’studles whlch were not deslg
to test the;mere presence versus evaluation apprehen51on
hypotheses are worthy of mentlon. vIn this manner the reader
may have a better understandlng of the dlrectlons audience -
research has taken. | |

To'begin with, Martens (1969a)‘used a coincident
timing motor task to determrne the effects of the presence'
of audience on palmar sweating. Fortyherght male~unéere.'
graduates were tested in one of twolgroups (audience present
or absent)r The results supported zajonc's social facilita-
tion theory in that the presencebof an‘audience increased

.

A



‘arousal which adverseiy‘affected learning.

In a second study usinhg the_coincideht timing task,
Marteps‘(l969 b) examined the effeet of en audience on learn-
1ng and performance. The studv aisb attempted to determine.
the relatlonshlp of the Taylor Manifest Anx1ety Scale to the
presence of‘audienée. Ninety-six male undergraduates, rep-
resenting the top and Eottom eleven percent of the ahxiety
-sceres gathered, perfermed the‘task. The reSUlts were con-

- sistent with social facilitation theory predictions for
learning and performance of e cemplex motor task. The palmar
sweat‘print prbvided‘evidence in support df,the assumption
that.the presenee df'ethers is a source ofrarousal. }Inr‘
addition)-anxiety'and audience presehce faiied to interact

in a manner con51stent w1th drive theory or prevrous research

Quarter and Marcus (1971) tested 51xty elght grade
eight Students (male,and female) on a.dlglt‘span_test to
.determine'whether drive‘level‘increesedvand7perfqrmance
.impairment'dcéurred in the presence Qf‘en audience. Drive
level‘was determrnedvby anxiety-test SCeres.. The-predicted
addienceveffect occured; however, an‘interaction with driQe-
levél did not. | -

In an effort to resolve the contradlctory social
facilitation predictions of drlve theory and the 1nverted
U—hypothésié,'pbrrance and Landers (1973) apélied‘the prin-
ciple of summation.to manipulate the strength of audience

induced drive by varying audience from one (experimenter) to



 six. In order to avoid the learning-perfaormance problem the

‘ball roll up task and a reaction time task were used and in-

itial learnlnq was examined. . To measure arousal Thaver'S”

Actlvatlon Deactlvatlon Adwectlve Test List (AD- ACL) and an

additional questlonnalre were completed by the subjects and -

the audlence. The ‘results’ showed that 1ncrements in audlence

size were paralleled by 1ncremen+s in. arousal Althouqh

ball rolllng scores sugqested an 1nverted U trend, reactlon'
scores were not con51stent w1th élther drlve theory or the
inverted C. | _

Sorce and Fouts (1973) attempted tO'determinefthe:
effect of level of motivation on the soc1al fac111tatlon of s

well- learned behav1or.; The qalvanlc skln response was- used

to measure arousal and subjects (Forty—flve) were d1v1ded

A

" into mot1vat10na1 groups (high, medium and low). The task

cons1sted of pulllng a 1ever in the presence - and absence of -

-an audlence (one passive observer) The results showed -a

51gn1flcant motlvatlon by social. condltlon 1nteract10n.

With the aud;ence.present the hlghly motlvated group per—.
'formed slower than the middle and:low’motiVated qroups. It
was concluded that the social fac111tatfbn of well learned
behav1or depends on "the subjects 1evel of motlvatlonal
reactivity. ' | | | -

| 'Aistudy'(Good,'l973)‘utilizing sixty-four female
undergraduates tested the hypothesls that subjects responses.

to low competition words would be facilitated only if the

34



subject anticipatedAperforming well before‘an evaluative
audlence (51nce this would be the only condltlon whwch could
lead to p051t1ve soc1al relnforcement). The hypothesis was
eupported ahd the'results,Qere ihterpreted as supporting the
importance of positive‘outeOmes fromfperformance. Good
(1973) eéneluded‘that'the presence of chers'maytoften func-
tion as a-SOurcetef‘Soeial reinforcement. However, the.
‘resuits,ef‘the study sapportACottrell’s (1968, 1972) explana-
‘tion. of audience effects and eerveaasva rebuttal to Weiss
ana.Miilet.(l97i)iwho_have”saggested audience effects are
due to an‘anticipation 6f negatiVe.perforﬁance outcomes in

the presence of others.

Sasfy and Okun (1974) attempted a more stringent test

~of Martens and Landers'-(L972) conclusion that direct eve
~aluation of performance‘and outcbmes ieads to‘greater i
‘pairment than indirect evaluation of outcomes. The motor
‘_task ﬁeed was theiballrrolltup gamel Contrary to Martens

. and Landers, tﬁere was no difference between dlrect and in-
direct evaluation. Bbth were equally_detrlmental. The
results indiéated that at least two factors; audience |
characteristics and the forﬁ'of evaluatioﬁ can be considered
interactiQe determinants of é?aluatiOn potential. The
flndlngs support Cottrell s 1dea that the potentlal for
evaluatlon in a social ‘situation 1§ the chlef source of

audience and coactlon‘effects in humans.'

S

35



Based on the results of the foregoing audience
studies the follewinq conclbsions can be ﬁade:

1. Audience studies have.provided strong support for
»éottfell;s (1968, 1972) evaluation aporehension
bypOthesis.‘

2.» The prooosed relatlonshlb between anxiety and audlence
presence has not been substantlated |

3f Research has failed to support the ;ssumption that ‘the

»"presence of others‘leads‘to inereased\arouSal.' H0wevef,
this may simply reflect the difficditvvin measuring
arousel. ) | ; “

4. The palﬁer,sweat bfint abpears to have some merit ds a
‘measure of arousal in audience studies.

5,‘ Addltlonal factors that warrant con51deratlon in ;udlence
studles 1nclude--ﬂeud1ence size and eharacteristics,
nature}of-the taSk; stage of learning (initial Vereus

well-learned), form of evaluation and personalitv char-

acteristics of the subiects.

SOCIAL REfNFdRCEMENT AND MOTORAPEPFORMANCE
| % _
Walker (1967: 25) has obsefved that reinforcement
.alwaye seems to be present 1n 1earn1nq, but whether or not:
it 1s requlred for learnlna remains a ‘matter of debate. Tt
has often been squested that reinforcement is a concept of

tremendous importance to all teachers. However, Oxendine

(1968: 51) has stated that reinfofcement is of particular
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importance to teachers of perceptual—motor/skills because
often they can make more direct and obv1ous apnllcatlon of
relnforcement. This slmply reflects the obvious ease with
which motor skllls mav be observed, evaluated and then re-
inforced. UnFortunately, to date,‘phv51cal educators have
largely failed to take?advantaqe‘of relnforcement theory
(Mackenzie‘and Rushall 1973). ..A possible reason for this
~over51ght could be the lack of research to support the ef-
fectlveness of soc1al)re1nforcement in a learning. Sﬁtuatlon}
‘ Entensive reviews of the soclal‘relnforcement lit-

erature have. been conducted by Kennedy and willcut (1964),
'Parton‘and Ross'(l965),'Marshall'(1965).and wodtke and
_Brown (1967). In a study confined tn enpirical research'
’considering the effects of verbal incentives,,praise and
blame, on discrimination, learning and motor skills:in
- school children; Kennedy et al (1964) reviewed;thirty—three /
articles which spanned“fifty vears;*.fhe authors concluded.
that praise- qenerally acted as a fac1lltator of oerFormance,.t
althouqh it was often 1ndlst1nqulshable from practlce effects.
However, pralsed underachlevers were an exceptlon to thlG'
conclusion. In contrast blame’ qenerally had a negative ef- -
fect on performance; however, exceptions to this conclu51on_v
were numerous and 1ncluded underachlevers, vety brlqht
adolescents and Negro chlldren worklng under Neqro examlners

Kennedy et al concluded that a major problem in ‘the research

reflects the confoundingieffect of the subﬁects'YSOcial
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reinforcement history.

"Parton and’ROSs (1965) reviewed a number of studies
which hadfattempted to‘evaluate the effectiveness of positive
social reinforcement on repetitive motor behavior in children.

The effort of the authors was concentrated on examining

. the methodological weaknesses and problems - of measurement

found in numerous studies. Problems uncovered included
omission of control groups, effects of{different~schedules,

problems related to difference scores (baseline) and the

.

function of mediating response”strategies..,The authors -

'

- recommended the need for the development of appropriate. tasks

»

for assessing social reinforcement effects and research to
examine. the possible role of awareness of the reinforcement

contingency cn the influence of the/other mediating responSes.

' It was also concluded'that it may be quite unreasonable'for'

researchers to assume that SOClal relnforcement should uni-

”formly fac111tate performance W1th a group of randomly

selected chlldren,
-Marshall’(l965)lexamined.the literature pertaining
to the'effect»of punishment.and/or negative reinforcement on

children‘ ‘The author hypothe51zed that neqatlve relnforce—.

ment. (blame, reproof)‘had an lnformatlve and, therefore,

'benef1c1al effect on spec1flc responses. The literature

varov1ded support for thlS hypothe51s demonstratlnq that

negatlve reinforcement improved performance. "However,

numerous other factors were found to influence this effect



1nclud1ng task complex1ty, subjects‘ personallty, the ex-

perlmenter, the instructions as well-as the 1ntellectual and
‘achievement level of the subjects. .

| Finally, detke and Brown (1967) reviewed the soctal
learnxng research and suggested the followxng alternatlve
hypotheses for socxal relnforcement. - First, increased re-
spon51veness to soc1a1 relnforcement follow1ng negative en-
counters or social lsolatlon have been attrlbuted to increas-
ed social drive, heightened emotional arousal, and general-
stlmulus deprlvatlon. ‘Secondly, an attitude intepretation
predlcts decreased respon51veness to social relnforcement
.follow1ng a negatlve encounter w1th a relnforc1ng agent as a
result of the lndlvldual‘s negatrve attitude towards the re-
' 1nforc1ng agent.’ | ) |

‘The fact that soc1al relnforcement has been shown to

influence -human behavior motlvated Martens (1970, 1971,
1972 (b)) to undertake'a'series_of experiments to dete:rmine
'whether positiverr~negative reinforcement of motorlbehavior
by other individuals through verbal and visual cues affected
perceptual—motorvperformance. Untll thlS time llttle had
been done in physical education to relate 50c1al relnforce—
~ment to the learnlng and performance of complex motor . Skllls
(Roberts and Martens, 1970). Although these studles
‘(Martens 1970, 1971, 1972 (b)) failed to demonstrate that
social reinforcement affected performance they are worthy of

. * -, .> . . ) . .\‘
examination as enough was learned from them to eliminate a
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. basis. ,The motor task involved'rolling a tennis.ball-up‘an

I
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number of problems in experimental technique.

Roberts and Martens (1970) used a c01nC1dent timlnq
task to determine the effect of positive and neqatlve 5001al‘e
reinforcement compared to a non-reinforced aroup and a. con-l

%
- trol group in complex motor performance. The experlmenter

and three confederates admlnlstered the treatments except T
for the control qroup where onlv the experlmenter ‘was Dresent
Although the performance of all groups significantlv improved,

there was no differences between the groups.- The authors

conclndei that the subtleness of the reinforcement: treatments

'may have rendered them ineffective (lack of.contingency)

In a study to determine the effects of positlve,b
negatlve and comblned social relnforcement on the accuracy
/"
of motor performance among’fifty preschool boys- and girls}

Martens (19705 administered reinforcement on a contingency

incline plane. 'No.significant,effects were -obtained.

Martens (1970) concluded that the failure of'social reinforce—;
‘ment to 1nfluence performance was.due to the lack of control
that each rnd1v1dual had in varying hlS performance.

Martens (1971) 1nvestlgated the effects of pralse and
reproof as, social relnforcers on the performance of a motor
task among boys high in internal control as compared to‘exf
ternal controll The Bialer Locus of Control Scale was.used

to determine the'subﬁects"locus'of control. The results of

the study provided no support for the hypotheses.that“social



reinforcement.had greater influence on the motor”porformanco
of internal control subjects compared to external control
subjects. Martens (1971) concluded that sooial reinforce-
.ment may be supprementary information, rather than essential
informa;ion when given along with knowledge of results.

, Similarly, in a study (Martens, 1972 (b)), to determine
the“influence of social reinforoement‘es a function of social
‘position on motor performanoe, it was concluded that know-

L dge or results rather than praise or' reproof was the es-
rmation. It was concluded that-éocial reinforce~

ment provided only supplementary information, acting as‘

mild inoentives, and thus failed to influence performqnce.

The subjects were sixty, grade four, five and six boys from

an upper and lower'sociOfeconomic backgfound.' The motor ‘ff? légg
‘ﬁask involved rolling a ball un an‘ineline to a target area. a }

There were no 51gnificant-kffects. B

- In. the roregOLng studies Ma i - concluded that the

lack of social reinforcement effects:‘

ected either in-
e . . .

ability of'the'sup&écts to control their.complex motor per-
‘formanoe or the fact that sooial reinforceﬁent was not ESf’

sentiel information to the subjects. TO‘fufther'exemine=the
Llimiting aspects"of motor control,uMarﬁens, Bufwitz and -

Newell (1972) used a pursu1t rotor task, and hypothesized

'that soc1al and tangible relnforcements have no effect on,

early practice trials Wlth a qualitative motor task, but.
'vfaeilltatevperformance after the;skill is  learned. Although | -

B
<

“
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dlfflcultles mere encountered in analy21ng the. data due to f
lneqU1table 1n1t1al abllltLeS, there was llm1t~d support for
;the hypothe51s It was f01nd that SOClal relnforcement 1n—
fluenced motor performance only after lmprovements 1n per~»
formance receded | ‘
A number of studles Harney and Parker (1972), ‘

Wankel ’1975), Senior and Brophy (1973), and Levy (l974) ""v; i,h
have examlned the motlvatlolal rather than the 1nformat1ve‘
,aspects of soc1al re;nforcement. The Harney et al (1972),
Wankel (1973) and hevy (1974LSStudies eXamfned complex motor
performance, while Senior et al (1973) used two 51mple tasksL'
one boring and repetltlve and the second a more 1nterest1ng,
ego—rnvolv1ng task. §<br1ef rev1ew of these studies follows.

‘ The Harneyvet al (1972) study examined the effects
of p051t1ve; negatlve and conversation control social rein-
_forcement on children performlng a gross motor task. Rein-
forcement was admlnlstered on every trlal | Male subjects in -
the positive and negatlve :oc1al relnforcement treatments
performed significantly. better than males in the conversatlon‘
control condltlon. Heart‘rate-dlfferences gave pnrtial sup-
port to the obtained.perfornancebdifferences as hear- ratev
differed as a function of social reinforcement, experimenter
sex and subject sex. | |

| Wankel (1975) applied reinforcement after every trial
in ‘a study utiiizing‘a stabilometer task to determine the

. . . "‘ . ‘\.‘
interacting effects of social reinforcement, initial ability
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rlevels and audience presence. Ninety-six 5unior high schoal,
‘b0yS were dichotomiéed into high and'low_abiiity levels
based on a five trial pre-test. Subjects then performed
tWenty—five trials nnder,one of the’assiqned treatments.
Neither’the presence or absence of andience, nor the posi-
tive or negativevreinforcement significantly affected ‘total
%erfotmenoe. However, thelnositive reinforeement group
tended to perform‘better than the negat}ve reinforcement
.gronp, which in turn, performed bettef than the control
oronp in later learninq:(blocks 4 and 5).

In an effort to determine the effect of social rein-
'forcement and knowledge of results onAtne nerformance of an
accu;acy motor‘taski Levy (1974) teSted eighty FMR children

» (CA = 8.2 to 14.0 years and MA = 5.0 to 10.3 years) on a

social relnforcement conditions to a greater d ree w

Y

knowledge of results was present It was concluded that it

rotary pursuit. Results showed improved perFormance ;?

»

'is very important to conside; the motivational disposition
of the subjects while performing an aocuracy (qualitative)
motot_task.

’Finarly;hin,a study to determinez§he relative ef¥
'fectiveness of preiSe énd group competition as motivating
incentives affecting task persistence, Senior and Brophy
(19?3) testedrninety—six onildren (half from kindergarten,

half from grade two) on two tasks. The first task was boring

and”repetitive, while the second task was more interesting

) ¥



(egofinvolvement). The dependent variable was task persis—
tence. The results indicated that competitlonlwas more ef-
fective than Draise only in a b011ng task. It was- ooncLuded
that the advantaages of praise 1n a teachinq situation in-
cluded: it was simpler, edqually effective, and did not
possess the negative side effects of competition.
‘Studies by Foot and Lee (1970) , Dusek and Dietrich
(1973) end Gill and.Martensv(l975)'have examined the inter-
active effects of the motivationvand information components
of social reinforcement on notor performence. The general
findings "of these studies, however, has indicated there was
conSLdelable difficulty in distingu1shing between the two
~effects. )
' Foot et al (1973) attempted to determine the‘moti—.
vational effects of the transmission of results between mem-
bers of a group performing a motor task The results of
this study suggested that two Drocesses were in ooeratlon:
first, reinforcement through evaluation of one's own per-
fornance with soc1al norms, which Significantly increased
‘the rate of learning, and secondly, motivation through an
audience effect which increased the general level of per-
‘formance} The findings were discussed in relation to othewm
enidence from socialvcomnarison and audience studies.
_According to Dusek and Dietrich (l973)'research has
ignoredvthe(possibility that“social reinforcement may have

two simultaneous effects, information and motivation. These

-2
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researchers (Dﬁsek et al, l973)>hypothe$iied that contingent
reinforcemegt provides both effects. }esting thirty-six,
four year old children on a two choice marble task, the au-
fhers interpreted theii resglts'as indicating that social
reinforcement acts as a eue function end also as a motivator,
Giil and Martens .(1975) berformed two experiments‘tb
examine the relative informational and motivational effects”
of knowledge gfi£25ults and SOCial reinforcement, separately
. and in‘combination.ﬁpon initial acauisition and‘later ver-
formance; Gfade seven and eight females were used as subjects
with a task which involved rolling a rubber ball to a target
_g"ﬁiion of informetional

Ay WY

- area. Experiment one suggested
o TN e . . . .
and motivational effects with both kngéﬁedge of results and

social reinforcement facilitatinc initial acquisition.
However, in experiment two social reinforcement did not signi-
ficantly affect performance. The authors concluded that the

overall results did not clearly sevparate informational and

ﬂ';nal social reinforcement effects., Furthermore, de-
motivational effects were not observed. It was sug-

Lnéd that it was essential for future research to give con-
o .

B

,;efation to.the subjects' cognitions.
A number of feeearchers kCairns, 1967; Parnes, 1973;
Pawlicki, 1974; and Catano, 1975) have approached social re-
inforcement research emphasizing theieffects‘of the informa-
tional comﬁénent of reinforcement. .Thefresults of these

studies generally indicates that.information does in'fact

facilitate perfdrmahce.
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Cairns (1967) hypothesized that the reinforzement
propertlee‘of any event vary as a function of its informa-
tional characteristics

Forty fourth grade children were
tested on a card sorting task to determlne whether relnforce-

ment effectlveness of an established verbal reward could be

enhanced by structuring its 1nFormat10nal conten: throuqh in-
vstructlons.

The results demonstrated a strong exnerimentally
induced information effect for both the verbal (the word
right) and the non-verbal

(buzzer) events, with the latter
making the greatest-gain in effectiveness

The information
treatment was operationalized by telling the information
group that the buzzer (or the word right)
cotrect answer had been provided

indicated that the

Whlle the no information
group were not told what the buzzer or the word right would
mean.

The study underllnes the importance of cons;derlng
the cue properties of the reinforcing stimulus

Using a - task which involved the copving of five dif-
ferent designs, Parnee (1973)

examlned the differential
effectlveness of direct and 1nd1rect pralse and reproof on

the design copying performance of flrst graders

Social re-
inforcement was glven after the thlrd work trlal

results \

formation receiving group and a later decline in performance

Pawlicki .(1974) attempted to test the hypothesis that

the developmental change in the effectiveness of social re-

The
demonstrated an immediate performance increase for the in-

inforcement was related to changes in the locus of control

46



Using a cafd choosing game as a task, the author tested one
hundred and forty—five'childfen of grades three, féur; six
and seven. Results did not ihdicate a developmental change
in thébeffectiveness of various types of sociél reinforcers,
but rather, showed a consisﬁent superiority in the‘efféctgve—
ness of information connoting social reinforceré‘at each,
gréde lével. |

. Catano (1975) investigated the outcome of praise ad-
ministéred by experimenter (superid; to subordinate) as op-
posed to praise administéred by a member of " the SUbﬁect's'
peer group (equql to eéual). The perceptuéi_motor taék used

)
was a mirror tracing, involving difficult and easy tasks.

Sixty inexﬁerienced'underqraduates were used as subjects .and

/ -~

tthe individually. The results were consistent with an
inforpfation-feedback-incentive interpretation (eg. a naive

subject with no independent standard with which to compare -

his work receives verbal praise which is informative even if

ythat his over‘all,performance as a subiect

U

~ it only confirms

e .

is satisfying to the experimenter). Only the experimenter's’

praise lead to improved performance on both ‘tasks. Verbal
praise did not affect the rate of improvemént. In additipn,
the exéerimentef's praise produced significantly.léss.errors
than no praise; | o |

Based gn the results of the social reinforcemeht re-
search reviewed the following conclusions can be made with

S
&

regard to motor performance:

v

P, . :
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1.4 Praisé has been shown £o facilitate performancé, while
répfbof, may either improve or impair performande.

2. Socisl reinforcehent is part;cuiarily appiicable to
physical education due to thé'preponderence of easily

observeable perceptual-motor skills.

3. Social reinforcement consists of both mQ;ivationai and
informatipnal components; howeyer, numerous studies have
indicated difficulﬁies in distinguisning'bstweén thém.

4. 1t seems essential that,ruture research consider the

j snbjects' cognitions. ,

5. It appears quite likely that gross motor skills may be-
'faéilitated £o a greatef extent by £he mot&xational com-
pnnént, while fine ilotor coordination appeaés to be more
dependent on the infsrmational éomponentlof social

reinforcement.
PHYSIOLOGICAL AROUSAL AND MOTOR EERFORMANCE‘

‘Introduction: ]
AN

. The concept of arousal like almost all hypothetical

constructs in psychoiogiCai research is~piagued by the prob-
, . ,
lems of definition and measurement. Martens's‘(l974)'recent
enalnstion of arousal'resssrch clearly substantiates this Y
faCt;' |

There are two major fassarch approaches to ‘examining
the niiaﬁionship between arousal snd motor pé&formanée, drive

<

theory and the inverted-U hypothesis.n Both approaches have
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- failed to receive overWhelming‘support althoughleach has its

.proponents The inverted-U hypotheSis, which views arousal
as a uni- dimenSional continuum ranging from deep sleep to
extreme exc1tement, has derived its strength from the work
of Duffy (1962). ' Recently, Martens (1972 (a), 1974) has
strongly supported this position. Drive theory views drive
and arousal as being synonamous or at least drive being a
source of arousal. ,Spence and Spence (1966) developed the
basic prediction of drive theory and this approacr has re-

| cently been advocated by Spiellberger -(1975).

_The two approaches differ in that, the inverted-U
hypothesis predicts a'cnrvilinear or non-monotonic relation-
snip between aronsal and motor performance, while drive
theory predicts a linear or monotonic relationship..,A major
criticism of both approaches i3 the manner in which they are
similar, that\is,bctn approacines are soO broad and general
tnat results from an_experiment,can often be explained post
hoc with either approach.

& .

Recently, Dorrance and Landers (1973) attempted to

‘test the validity of the two hypotheees in a social faCilita—
tion and motor performance study - Similar to most studies |
to‘date,_the results were inconclusive. Martens (1974).has
suggested that the major problem in arousal research is cen-=
Atered around the difficulty of measuring arousal. Presently,
-researchers are able only to detect increases or decreases 1ia
arousal rather than specific points on the arousal continaum.

. ) . 5
Furthermore, Lacey (1967) has suggested that arousal as a




single unitary_conpept‘is an over-simplification and has
proposea that three forms of arousal exist, electrocortigal,
autonomic anq béhéwﬁo}al, eSCh complex in itself.

As a resuit of the problems relatiﬁg to the measuré—
ment of arousél and the disarrav-of arousal theory no hypoth-
eses relating to arousal theorv were>ﬁade iﬁ‘the present
study. ‘Howeéer, the literature of two commonly used auto-
nomic.arousal measures was reviewed to détermine thé'value
of these measurement tech%iques as iﬂaicatprs of the effect-

iveness of the expverimental treatments. The two arousal mea-

sures examined were palmar sweating and heart rate.

Palmar Sweat Print:

| Thé'palmar.sweat print technigue Qaé developed by
Sutarman and Thémson (1952) whoufoﬁna that a Dermanenf
record of active sweat.glands could be obtained from plastic
impressions ofvthe,skin.'ARecently, Johnson and Dabbs (1967)
described  the ﬁechniqué in detail-énd-cdncluded that it was
a simple, reliable, uﬁobtrusive'méﬁhod.. o . ';

| To date,; studies utilizing ﬁhg palmar éweatlprint to.
measure arousal 4in stressful situations have broduced re-
sults which show/both increééés and decreases in palmar
sweating. Harrison, MacKinnon and Ménk—JQnes (1962) demon-
strated that thé number oé active palmar sweat glands of
sﬁrgery patients'significantly decreased prior to surgery.

Harrison (1964) also found decreased sweating in twenty-four
50 _ <
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of twenty-edght subﬁects when stress was experimentally in;
duced with a straight leq ralse test; In a task involvinq
working on multiplication problems (Johnson and Dabbs, 1967)
a‘decrease in sweating resulted. . however, in the same study
(Johnson et al:l967) subjeots oerformlng a mid-term statistics
exam experienced increased sweatind. The authors (Johnson
et al, 1967) concluded tﬁat the high level of sw2ating on
the statistics exam resulted from "51tuatlonal" arousal
whlle the decrease in sweating during the multlollcatlon task
was the result of concentration. Dabbs,,Johnson,and Leventhal
(1968) examined palmar sweating in three different situations
and found that- sweatlnq during-an airplane fllght increased
compared to sweating prlor to takeofF there was no. 51qn1f1—‘
cant dlfference in pre and post sweatlnd of surgery Datlents,
and in a mental act1v1tv task (word spelllnq), there was a
rapld rnltlalglncrease in sweating followed by a. steady de-
cline. Dabbs et al (1968) hypothe51zed that sweatlnq de-
creasec 1n stressFul situations empha5121nq 1nternal feelings,
whlle sweatlng 1noreased in 51tuatlons 1nvolv1nq external
activity or 1nteractlon with the env1ronment

Martens (1969a,b) utilized the presence_of an‘add—
:ienoe as a stressor to examine thevvalue of palmar‘sweating
:for'audlence studies. 1In both studles (Martens, 1969 a, b)
a 001n;1dent timing task was utilized which allowed ample‘
tlme for 1nteractlon-w1th the audlencej~rather than a task

J(reaction time) which emphasizedvconoentration.' The results
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of the studies supported Dabbs et al's (1968) hypothesis, as
SWeating increased in the presence of an audience. Although
Martens (l969a,b).eoncluded that the method wae very appro-
priate‘for audience feseerch, anbthervaudience studv (Cohen
and Davis, 1973):did not find the measure effectiye for ob-
rtaining'measures of arousal for an audience. Recently,
however; Jehnson and Stockdale (1975) demonstrated that anx-
iety (as meaeured by palmar sweating) wasnsiqnificantly de-~
ereased~by‘preSentinq a pupoe£ show on hospital procedures //~
to hospitalized children.

Studies by Johnson et al (1967), Débhs et al (l968)n
Martens (1969a) and O0'Malley . (1972) have pald particular at-
tention to demonstrating the rellab;llty of the palmar sweat
print technique. Dabbs et al‘(l968) EOncluded that the main
advantage of theﬁtechnique is its simblicity; hewever, it
"also requires a minimum of equipmeﬁt and does not resfrictl
the Sﬁbject's movement. However, the technigque has been
criticized. Mg}ﬁensi(1§7d) has sugéested that the_main
'Vdrawback of the palmér s&eat print is the time taken to scere
'the‘pfints. A more severe criticism has recentlv be made
by Welsenberq, Krelndler, Schachat and Werboff (1076)3Mx{¢//
argue that the main problem w1th the palmar sweat orlnt is
the 1nterpretatlon of the results In a study with dental
patients, Welsenberq et al (1976) failed to-obtain a signifie
caet cerrelatibn betweeﬁ the‘palmar Sweat print score aﬁd'

scores on either the State-Trait Anxiety Inventory or the

Y



Dental Anxiety Scale. The lack of correlation adds to the

difficulty of interpreting the meaning of palmar sweat prints.

Tonic Heart Rate:

The term'dtonic“ has been defined es.referring to a
time base of measurement of abeut one—half'minute or more.
The time interval is used as a sample to infer something
about a relatlvely endurlng motlvatlonal state of the sort .
assoc1ated with experlmental,manlpu;atlons lnvolvlng~1ncen~
tiQes, anxiety, relaxation or task difficulty ‘levels (Elliot,

[ L

1970: 156). B

Elliot (1969) performed five experiments to assess
the effects of eonfiict‘and ﬁncertainty on tonie heart_rete
in a variety of situdtions. The.:esults demonstrated that
the collative variables had no effect on tonic heart réte
or they had an effect opposite to expectations (decelerative).
Howeyer, response factors and inéeﬁtive factore had str
'accelerating'effeets. 'following"a»review of the relevarn.
litefatﬁre Elliot (1969: 226) stated that the incentive for
perceptuaiamotor-perfbrmance was one 8f the most CQnsistent |
aeceleraters of heart rate. -Elliot (1969) hypothesized tﬁat
‘under the usual experimental conditioes the‘critiqal features
coﬁtrblling tonic heart rate écceleratioh‘are the instigation,
acticipation and iﬁitiation of respoﬁses and‘the presehee of
incentivee. | | |

Three studies by Evans (1971, 1972, 1974) support
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Elliot's (1969) conclusions with regard to incentives, 1In a
study (Evans, 1971) to determine whether the effects of
social facilitation could be isolated from the effects of
rivalry whén individuals were competing in the presence of
one another on a form board, increases in tonic heart rate

were ;nterpreted as 1nd1cat1ng that rivalry was an incentive.

4

There was no indication that social fac111tat10n Fad 1ncen—

tlve properties. No (performance) evidence was .found to in- .
dicate that the effects of social facilitation: could bhe is-

"olated from the{effects of rivalry.

4 !

In a second study de81gned to. determlne whether an
1ncent1ve such as competltlon (rlvalrv-lnduced) would cause

1ncrements in the performance of subjects w1th low restlng

v

heart rate and decrements in the performance of subjects

with high resting heart rate, Evans (1972) failed to find any

L3

performance differences. 'However,;the hypothesis that an

"
K

increase in incentive is accomoanied by an'increase in heart
rate was substantiated. The results-dlso demonstrated that '
the relationship between incentive ‘and heart. rate was pot

affected by the‘resting heart rate level Evans (1972) con—‘l<

cluded that the results were further: support for Elllot s

(1969) hynothe51s if one thlnks of competltlon as.an 1ncen-' owah

tive. Evans (1972) exolalned the 1ack of performance dlf— iv{

ferences by suggestlng that the 1ncent1ve ‘improved the per—h;

Kl

formance of somg while h1nder1nq the performance of others"

(off—settlng effects)




"+ riate for studyihg various aspects of car8tac behavior.

~of heart rate data across various laboratories in an attempt

A third study (Evans, 1974) was designed to investi-—

gate the hypothesis that the promise of an opportunity to

.
¥
5, .

engage in social comparison would be motivational. ‘The de-
’ . L N
pendent variables were performance on a dlait symhol task and «

tonic heart rate. ‘The results confirmed the hypothesis and

subjects being promised the opoortunitykto engage in‘social

comparison also had a significantly greater improvement in

.perfbrmance. Evans (1974) thcludeq ‘that the exact nature

of the motivation was unknown.

In an effdrt to demonsérate ﬁhe merits of heart rate
as a psycho-physiological méasure Elliot (1970) surveyed a
sample of the literature on resting heart rate ’and concluded’

that heart rate could be easily compared from laboratory to

laboratory and was unaffected by the technical parametefs of

. the recording Qoerétion. Additional advantages Elliot (1970)

noted»for heart rate included: a fobust signal, easy to

record, its importance‘within the individual and its relation

to theories of motivation. However, Malmstrom (1971) has .
. ‘- ’ '
criticized Elliot's (1970) conclusions and stated that the

tonic heart rate measure was unduly restrictive and inapprop-
ST ) s 7 ) e

’

a

"S;milarly; Normah and Melville (1972) responded to Elliot"s

”(igjhﬁfcomments on heart rate and conclgded that a comparison

to infer motivational states was not necessarilyvqutifiable.'

~'A"lt}_lqul;ﬂ*l.El'l.io,t (1972z) appears to have provided an

\.



=3

56

el

<adequate rebuttanto the criticisms df Nalmstrom (1971) and

“more specificly Norman et al (1972); the work of_Lacey (1967,

1974) and the considerable reszarch (Symposium on heart rate ¢
variability, 1973) which strondly suggests that simple heart
rate is an inadequate —:asure by itself, certainly raises .

doubts concerning the use of heart rate .as an arousal

measure..

The Relationship Betwsen Measures of Physiological Arousal:

Studies perfofmed to determine the rélationship be-

- tween different measures of physiological arousal have been

primarily cohcerned with hearf rate and skin conductance .(as

A

"measured by the galvanic skin response). A common character-

istichrelating these studies oo one another has been the low

correlation§ betwéen indices of arousal.' Due to the failure

to find a substantlal relatlonshlo between measures of arousal

numerous Soltutions to th; problem have been proposed and tested.
To beg;n w;th, Lazarus, Speisman @&nd Mordkoff (1963) o

suggested-that the use ofthhe.inappropfiate traditib?al inter-

individual (across subjects) procedures for Correlating

rather than a. number of more approprlate 1ntra individual

(across OCCaSSlonS) correlatlonal methods Droduced a lack of

significant correlations. Malmstrom, Opton and Lazarus

(1965) used a new heart rate method of measurement (cyclic
maximaf to produce closer correspondence between heart rate

. _ >
ahd‘skin conductance, while Opton and Lazarus (1967) suggested

£}

Al
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on the baéis of experiment and a theoreﬁical'anélfsis of

the problem,.the value of ipasative research analysis design§
for éontrolling the extraneous vériaﬁce”produced,by nprmativé
designs;_ ) ;;‘ _ B | “

The transformation of data approaches proposed above

have béen criticized by Taylor and Epstein (1967) and

Elliot (1970). Taylor and, Epstein (1967) concludgd

the solution to the general measurement of arbgsi Sblem
wasn't trénsforming single measur?s, innovations in data
‘reduction or cbmbining of measuiéé. Ratﬁer, the solution
was in learning more about the unique properties of diff‘
ferent physiological Systemé by deﬁerﬁining how they wvary
~as a function of the parameters of}stimulus input (eg.
.intensity} raté of stimulation, «time of stimulus onset).
Elliotl(1970) also-criticized Malmstrom et al (1965)
and Lézarus et al (1963) for their various transformations
of datapb Elliot (1970) has marle it very clear that the
measureﬁentAdf heart_raté>has numerous advantaéés over skin
conductance. Skin condﬁctance measures have encountered
difficﬁlty With‘the qﬁality ana'kind of eléctrodes, suffi-
pienéy of preparétion of SkinISurfaces, number placement and
'resistance of referencebelectrbdes énd the degree of hydro-
lizatiog. Furthermore, Elliot (1969). has hypothesized dif-
. ferences in the‘motivationai significance of heartvrate and

skin conductance. Accordingly, factors controlling

¥
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' F p
~increases in skin conductance are the collatiVé properties
3

of the,K situation. Thése factors inciude novelty,_c%?plexitQ,
uncertainty and surprisedness (facto:s contfolling Hgkrt rate
-see heart rate). A study (Elliot, Bankart and Light, 1970) |
was perfdrmed to. test the hypothéses for skin cQﬁglctance

and heart rate. It»wésiconcluded that although heam@'rate
and skin conductance. offer different information abbﬁf
various aspeéts of the‘motivational state of the subjects,
one 1is unable  as yg;, to specify the'exact or gntire nature
of the differénce. | "

F\N | Recent studies (Wilkinson, El—Beharivand Gieskinq,
1972; Borden, Hendrick and Walker, 1976) have failed to
clarify the physiological arousal situation. Wilkinson
et a¥ (1972) attempeedwte—tdetermine the relatignship between
various measqres of Dhyéiological arousal (éulse and respira- A
tion fééé; pulse yoluﬁe,'skin conduétancé and muscle tensioﬁ)
as a function éf incentive, information load and task
novelty. It was Eoncluded‘that the patﬁérn bf variation in
the level of physiological'ﬁunctioniné may be largely spe-
cific not ohiy to.ghe indiyidual, but also to how he is be-
ha?ing and what hé'is responding to. Bordenmét al (1976)
examiqu the affective, physioiogical and aéfltudina;‘con—
sequences of audience presence.- Heart rate and s%@%?cohduc—

#

tance were unaffected by the observer's presence and tended

to be unrelated to the subject's feeling states and atti-

tudinal responses.



e

The review of the physiological arousal research in-

;
e

dicates thét the foliéwing conclusions may be made:

1. The difficulty‘in measuring arousal is a major problem
ip arousal research. |

2. Drive theory and the inverted U hfpothesis are the two

mogt commonly used'apbroaches_to arousal research} howQ

ever, both approacheé have rgadily apparent weaknesses.

3. The palmar.sweat print has the advantages that it is a
quick,Asimple[ unobtrusive measure arousal, that
»appears'to be quite appropriate for audience research.

4. The disadvantages of the palmar sweat print include
prdblemsAin interg}eting-theAresults, aé wéll as, the
time required to score“the printé.

5..; The advantages of heaftlrate as an arousal measure in?
clude: a fobust sighéi, easy to record,‘its importance
within the individual,.itS»rélAtidn.to theoriés of mo-
‘tivatioﬁ and its capabilities for cross-laboratory com-

parisons. .

6. The disadvantages of heart rate as an arousal. measure
include: criticism of its cross-laboratory comparison

qapabilities, equipmént required, gnd the presence of
»considerable research to‘suggest simple heart rate is
‘not>an adequate measure by itself. |

7.. Heart rate and paimaf swééting techniques have been crit-
icized along with numerous other.arousai measures for

low correlations between meaéures which are supposedly

¥

R



“ .

tapping the same systéhm

It is apparént.that heart rate and palmaf sweating bave
gifferevgés in their motiva®ional significance, there-
fore, which technique is most'apéropriéte for aﬁdience

research remains unanswered. .
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CHAPTER III

METHODS AND PROCEDURE
‘ THE SUBJECTS

The one hundred and eighty subjects involved in this
study were maie grade seven and eight sfudents at Hardisty
Junior High School in Edmonton, Alberta. Subjects ranged.in
age frqm,eféven to fifteen‘yeérs with the average aée being
twelve years, éight months. All_testing was carried out at
Hardisty Junior High Schooi; which was made available by the
Edmonton Public School Board. )

.'Junior hiéh.échool étudents were Qarticularlyvap-‘
prbpriate subjects for this study'as the physical'eduéation
prog%ém for this age group places particular emphasis on
physical activities involving perceptual—motqr skills. Only‘
males were utilized in the_étudy to avoid a se# effect.

Studies by Strong (1963), Chevrette (1968) and Carment (1970)

have shown that males and females react differently to
A

s

ccmbetiﬁibn.
P EXPERIMENTAL DESIGN .

The experimental design was a 3 x 2 x 3 x 8 factoriél

design with%fepeated measures on the last factor. Factor A
- “< ) . . ’
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TABLE I

EXPERIMENTAL DESIGN *

< ' o Trials*. _
pl . D2 D3 . D4 D5 D6 D7 D8
(1-5) (&=10) (H=15) (1b-20) (21-25) (26-30) (31-35) (3e-#9)

{(no reinforcement)
(praise)
(reproof)

DRSNS
W N

(no'gQgPetition)
i

[

Ability A (no reinforcement)
. (praise)

(reproof)

1

“jﬂ _ Bz"competition)

nnn
W

(no reinforcement)
(praise)
(reproof)

[N X®!
W

(no competition)
Medium o -
Ability A (no reinforcement)
(praise)
(reproof)

2
(competition)

QN0
W N =

# ]
(no reinforcement)
(praise)

[eNOKe!
[\

(no competition)

Low

Ability A3

(reproof)

(no- reinforcement)

(praise) —
Areproof)

(competition)

anon
W N

*Means for Initial‘Ability Lavel (AY;?Competition (B), Social
Reinforcement (C), and Stages (D). Each cell ehtry‘is the

hean of the scores of ten subjects fcr five trials.



was initial ability level‘(high, medium and low); Factor B
was competitﬁon (no competition, cpmbetition). Factor C‘was
social reinforcement (no reihforcement, prai?é, reproof).
Factor D was the stage factor with eight sucée551ve stages ,
comprlsed of five t?lals each. NOte tl¥at the subjects were
nested within the levels of ABC.

The'dependent‘variables were learning, performanée,
heart rate, (in beats per minute)-and palﬁar sweating, (in
numbef of active sweat glands) . Eighteen independent groups
of tén subjects each weré established. Each group was %ested
on forty trials undervone of the elqhteen treatment conditions.
The forty test scores were sub- divided 1nto eight: five trlal

performance stages.  Table I'represents a diagrammatical de-

scription of the design.’
THE TASK

The motor task used in this study was the ball

"roll ﬁp" game thch was available commercially. The.use of
this task in motor skill stﬁdies is well documented (Martens
and Landers, 1972; Burwitz and Newell, 1972; Dorranze and
Landers, 1973; sasfy anq Okuh, 1974) . The task was espe-
cially apprépriqﬁé fo; this study in that it could be class-
ified as é high evaluation potential task (as compared to a
lowJevlautidn poténtialltask such as a reaction time task),

and as such, provided‘an excellent opportunity to test the
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effect of evaluation on the learning of a motor skill.

The objective of the task was to move a ball up an
incline by manipulating two rods uoon Which the ball rested.
Beneath the path of the ball were six adjacent holes. Skilled
'performance reqhired the precise manipulation of the rods in
the horizontal axis to sqdeeze the ball alond the incline.
Openind the rods too quickly caused the ball to travel only
a short distance before dropping into one of the holes.
Closing the rods too much caused the ball to either regress
or not move at all. | "

The difficu;ty of the two tasksawas standardized by
dmeasuring the incline of the metal rods on each game with a
'carpenter's level.*vThevheight could be adjusted atlthe start—'
‘jing end of the task. The level of'difficulty selected was

o

one that had demonstrated that learnlng occurred for over
forty-five trlals. This .level was determlned on the ba51s
,of a pilot study (Appendlx A) .

'Performance was scored from zero to eleven'ooints, SO
‘ that the greater the dlstance the ‘ball travelled the hlgher
the subject S score. This scorlng procedurz was adopted as

a result of the pllOt study which iemonstrated that the ball
_'often landed between holes where it elther bounced forward
backward or remalned ’ It was found that with the foam
padding applled to . the wooden surface of the game the ball

had an 1hcreased tendency to remain where_ltrlanded. (Foam

padding was applied to‘the'surface of the board in order to
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minimize the noise produced by the ball falling. In this
manner information on the coactor's performance from hearing

the coactor‘s ball fall was‘limited).‘vThe holes were scored

progre551vely 1,3,5,7,9,11 w1th the 1nterven1nq sraces scored

2,4,6,8,10. If the ball dropped prior to the flrst hole or

regressed to the startlng 001nt (wooden block), the trial was

scored zero. Scores were clearly indicated on the foam

padding.
MEASUREMENT OF AROUSAL

To aid in determininé the.effeétivenees of the exper-
imental manipuiations, measures of physiological aroQusal
were obtained. -Palmarfeweating and tonic heart rate were
beth examined due to past difficulties in measuring arousal
and the lack of a strong indication 1n the research litera-
ture (Martens, 1974) as to whlch measure was most approprlate

The‘balmar sweat print technique used was developed

‘'by Sutarman and Thomson (1952) and recently described by

qdhnson and Dabbs (1967) . The‘procedure is described in

-Appendlx B.

Tonlc heart rate refers to’ heart rate measured over

at least thlrty seconds (Elllot, 1969). Heart rate»was -

measured with two portable electrocardiograms which were

attached to the coactors throughdut the experiment. A

thirty-s&cond heart rate measure was taken after each block



66

of five trials.,
METHODOLOGY

/TwWO hundréd and forty-seven malgﬁgrade seven and
eight students froh Hardisty Junior Higg School performed'a
fiQé trial pre-test on the ball roll;ub‘motor task. The“
pre-test was c9nduéﬁed in thé test room with a singlé sub-
ject and only the experiﬁenter present. The pre-test scores
were ranked and the distributién of scores was divided into
the top, middleland bottom one-thirds. Subjects ranked in
the tpp_oneFthird were cléssified as high in initial ability
level, while those in the bottom one-third were classified
as low in initial ability level. Subjects in the middle one-
third Wére classified as mediuﬁ in‘initial ébility level.

Within each ability léyel subjects were réndomly
paired with a coactor in'their"class,- Sﬁbjects:who indicatéd
that they»had prior eﬁperience.with:thé tésk andisubjects>who
~could not be péired with a coactor were“deleted from the |
'study. The dhe hundred and eighty,subjects for the study
were obtained by ‘randomly sélecting thirty pairs of ;ubjects
'from each of the three initial‘ability groups. ‘A further
random assignment of these subjects to.éne of the six treat-
ment groups within each ability level was then perfqrmed.

| The treatmenf groups for thisvstﬁdy were as given in
Table II.: The abilify groﬁps which performed the pefceptual

motor task in thé non-competitive situation -and received no.



TABLE TI

TREATMENT GROUPS *

Experimental ‘Ability Competitive \ Type of Social
Group level \ Situation Reinforcement
1 H T C NR-
2 H C P
3 - H . C R ’
4 H NC NR
g 5 H NC P

6 H NC ‘R
7 M C NR

8 M C p
9 M- C

10 M- NC NR

11 M NC P

12 M " NC

13 L c 2 NR

14, L C 2

15 L e

16 L NC NR

17 L NC P
18 L NC

*Symbols for each enfry in Table II are as follows: High (H),

Medium (M), Low (L), Competitive (C), Non-competitive (NC),

'No reinforcement (NR), Praise\(P), and Reproof (R).
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social reinforcement (groups 4, 10, and 16 O é?@ng),Were T

the control groups of the experiment. The remaining flfteenﬁjf
treatment groups con51sted of elther or both competltlon ande
social relnforcement 1nteract1ng w1th abllity level ' ' o
An 1ntegral part of this study was the: understandlngv
'that a competltJve situation ex1sted only when an audience | .
was present to evaluate performanee. Martens (1975) has
defined a competitive situation as onedin which the compari-
son of an individual's performance is made with some standard
in the presence of at least one other persoh who is aware of
the criterion fer comparisen and can evaluate the comparison
standard. 1In this study competition was;operationalized by
havinglthe coacting subjects perform the task whilevbeing
obser;ed by a passive audience of four male university

graduate students who were introduced as experts in the -

study of motor skill learnlng for young boys.
PROCEDURE

Upon their arrival, the two coactors were admitted
to the test room, seated av the test tables and given:a five

. _ : S | ,
minute rest period. During the rest period two palmar sweat

. .

prints and two. tonic heart rate measures were obtained. The -
first of each measure was-taken after two aﬁd one—half min-
utes and the second measare after‘five minutes. The average
of each of the two arousal measures served as the subject s>

basal level for that partlcular arousal measure technlque.
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Folﬂ%wxng the five mlnute rest perlod a brlef set

of 1nst§ﬁctlons (Appendix D) was read to the subjects. The
k‘h"“ . . T
subjects were told that the basic differences between®¥his

test and the‘preﬁious test'(pﬂe?test) was‘that-‘ (1) they
would perform forty trials rather than flveﬁkrlal ;‘(2)
they would keep thelr own score on the score sheets prov1ded
(3) they would perform %Qe task’while seated opposite_each
other at the tabies. ‘The experimehter theh assured the sub-
jects that paired testing was‘being done to insureﬂthe
collection of the necessary déta.ih the shortest possible
time. g . | »

| Tables with pertitions (library tables) were used
to insure sﬁbjects were_unable to observe their coactor's P
performance. The,subjects Qere told that the partition was
necessary when testing two subjects together, so that, per;

=

formance wasn’ t hlndered by one coactor distracting the
other from hls task (In fact, tables with partitions were
used spec1fical}y~to limit.the feedback available to the
‘subjects; In’thie ﬁanner»subjecté could hct compare their
owh performahce'Yith their ooactor's ahdfwith 1;ss information

, . _ C . ,
available,.it washhoped that the rernforcement-treatments

would befeffectiye‘becaﬁse of the subject's.denehdency‘on
them for‘informatioh). ' S , | .

| Followihg‘the explanation.of the partition the exper-
imenter inStruoted the sﬁhjects not to yerbaliee or interact

in any manner once the experiment started. The experimenter

}



explained that this could diStract their coactor, hindering
his oerfofhance and -thus ruining the.experimert. Finally,
“

the subjects were 1nstructed to begin a trial only when told
) to do so by the experimenter ~In thls manner, firm control
of the test trials was. obtained and ample time was allowed
for adequate preparation for ea h trial
Follow1ng each ‘block of flve‘trials a palmar sweat
print'and a tonic heart rate measure was taken. Tﬁerefore,
~eight arousal measures for each subject was'ohtained with
:each arousal techniquex "
In the audience present condition- four observers
were introduced“to the coactorS'follow;ng the initial instruc-
“tions., The experimenter briefly explalned to the coactors
that ‘the. qentlemen were research experts whose main area of
interest was the study of how young boys learn skills such as
bthe one being learned in this study. The experimenter then
stated that the "experts"@had requested an opportunity to
observe and take a few notes. Thﬁ(experlmenter indicated he -
Vcould see-nothing wrong_with that and obtained the verbal
consent of the coactors (See Apoendix E'ﬁor~instructi0ns);
.,The observers with pencils and notebooks in hand were
seated-as‘close to the subjects;as possible, but atAa>dis—
tance which allowed all four observers to oversee the per-
formance_of'both'coactors at once. (Therefore, the observers
were‘visible and evaluating). —

In the social reinforcement condition_the social

A%
o~
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produced which terms praise as positive reinforcement and

reinforcement was provided by the experimenter. When the

audience was present, the observers remained passive. Social

reinforcement, as operationalized in this:study, consisted

of praise and reproof verbally administered»(See Appendix F).

Considerabletresearch (Martens, 1975: 52) has been

reproof as negative reinforcement. - Confusion in terminoclogy

,has risen because‘operant reinforcement'theory defines reproof

as punlshment and negatlve relnforcement as 51mply the removal -
of a~negat1ve stlmulus. In order 'to avoid this ConfUSlOD the

terms p051t1ve and negatlve relnforcement were av01ded

Praise and reproof in the verbal form are very apparent in,

our learnlng 51tuatlons and therefore 1t Seemed loglcal to'

operatlonallze soc1al relnforcement in thlS manner and let

the researcher 1nterpret reproof ds elther negatlve rein-

forcement»qp/ﬁﬁnﬁshment dependl&"‘;zn hl% theoretlcal

preference

Pralse or reproof wefgﬁadmlnlstered afte¥ each treat—

ment block of flve.trialsa After the flrst,bthlrd, fifth, !

v

and, Seventh blocks of trials'praise was administered in the

-same orgder for each pair of coactors as follows ' (a)'"Good'

‘work, boys, you ‘are both d01ng okay, it's a very tough task

(b) You're both d01ng very well Ac) You re both certalnly
b

«d01ng much better than most boys ‘do, and (d) Excellent,

you re both jUSt excellent Reproof was administered as ,

: follows: (a)'"Not too good boys, (b)’Certainly; you-both
, _ : > 98 _ .
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could du‘hetter, (c) Boys, yvou're both d01no worse than most
boys d and finally (d) Very noor boys, very pbor " After
the second, fourth, and sixth hlocks of trlals praise or
reproof was admlnlstered in the form of head noddlng or shak—
Vrng.‘.Relnforcement was given in a calm, matter of fact man-
ner. ‘No effort was vmade to arouse:or'motivate the subjeCts.
All subjects recelmed pralse after the staqe elqht performance,
[heart_rate and sweat‘prlnt measures were obtalned. | |
Subjects marked thelr ownAscore for each tr al on a
small pleCQ ‘of paper prOV1ded After every five: trlaas the
score sheet was turned over and a new one started At no

’tlme durlnq the experlment dld the exoerlmenter suqqest that

‘the two coactors should compete against one “anot {ﬁ Follow1nq

quegtlonnalre Wthh was deslgned to obtaln
Ty

information on'the subjects ”ﬁorts and perceptlomc of the

..

cbmplete a-Q

test 51tuatlon FolloW1ng comnlet;op of the entlre experle;”

2

:'.ment thlrty subjects were randomly selected from NWO classes

(flfteen from each of the competltlve treatmen?s)‘and 1nter—‘

‘\

v1ewed on tape to obtaln further subjective 1nformatlon
' DATA ANALYSIS T

Procedure o
. - - |
Each subjept performed a set- of flve pre test- trlals

and forty test trials.- The forty test trlals wereMSubd1v1d§d

(\t‘

.lnto elght stages (each stage was’ made up of flve consecu?lve'
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~trials). Therefore, the performance'score for any one stage

represented the total score of each subject for five trials.
A learnlng score represented the dlfferenCe between twc given

performance scores.

Pre-test Nata:
The‘pre—test'scores were examined'to determine'whether

the technlque Qf a551gn1ng subjects to groups was effective.

 Successf a551gnment produced 1n1t1a1 ablllty level groups

homog'neous within a partlcular abl&lty level, but signifi-

_cantl different from the groups of the other two ablllty
levels A one- way analys1s of varlance ‘was performed
4 e ,;%'f

pre- test treatment q&oup means to 1nsure proper subj

'ass1gnment,_ Determlnlng whlch treatment group meansg"

Arousal Data o I

. \, “'l .\.'

3
SR

Significantly from.one,another,was

<

The arousaL scores (sweat prlnt and héﬁﬁ&ﬂrate) were

‘converted-to difference scores (score durlng performance '_*

minus the'preftest'basal 3core),‘1n ordex'to'mlnrm12e~1ndi—

”-Vidﬁal differences. Ejght scores (for.each method ) were

¢

taken from each” subject, one: for each.performahCe stage (five
¢ . (B

'trials). The mean ‘and. standard dev1atlons for each of the

’
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.eight trials was calculated for e%ph of the treatment groups.

v

Two ability level x competition x social refnforcement x blocks

of trials (3 x 2 x 3 x 8) analyses of variance with repeated

méasgreS'pn the last factor were pe formédkpn the arousal
deviatioﬁ'scorés. The Gré@nnggse/gid Geissér tEdWardS\\;972:
271) conservative F.testvwgs anplied to tﬁe blocks of trials -
féctor tb make this cqmbérison more stringent in the event
that withinﬂggbjgct correlétions between blocks_of trials was
not constant. - Duncan's New Multiplé Range %est'was applied
.to determine which’heans Weré éigﬁificaﬁtly'different;
Finally, the palmar ahd'tonic’ﬁea:t‘raq§ deviation sboreslwere
. . } \ . .
correlated for each stage to determine the degreé of relatioﬁ—
ship between the two measures.

\

Y

Learning Data:
. Thef@gans"and»sténdard deviations were cglculated for.

the following scores: early learning (stége 4 min&é}stage 1y,

late learning (stage 8 minus stage 4), and total learning
{stage 8- minus éﬁage 1). An ability level x competition X .-
’ e "

social rginforcgment-(3 x 2 x-3) analysis ofmvariancc was
performed on each of the early, late, and total learning

scores. .
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‘Post-test Data: -

("H ’ )
Per fo¥mance Data: '

The means and standard deviations for each of the

-elght test performance scores vas calculated A trend

analysis (3 X 2 X 3 x 8 analysis of variance with repeﬁted
measures on the last factor) was performed to analyze the
overall main effects due to the four.factors as well as-their
interaction effects (the Greenhouse and Gelsser conselvatlve
F test was applled to the blocks of.trials). The trend

analy51s prov1ded a summary of the analy51s of varlance of

the overall effects (Stages 1 to 8) due to factors A (ability’

77

level) , B (cOmpetitlon), C (social reinforcement) and D (blocks

of trials).

an
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To galn 1nformatlon on the subject s Derceptlons of

~ the test 51tuation the nine questlon post test questlonnalre

" was examlned. Non- parametrlc statlstlcs were used to deter~

mine whether treatment groups dlffered in their responses to
questlons three to seven A descriptive analy51s of ‘the

thirty subject post-test taped interviews was also performed

to gain further insight to the subjects' rceptions.
. >




CHAPTER IV

" RESULTS AND DISCUSSION
RESULTS

 Pre~-Test ‘Data:

”Twe_hund:ed and forty-seven subijects were pretested.

*

Foftyffive subjects were dropped from the experiment becausc
they had previous experience with the'task, while one subiject

was omitted due to a motor disability. The ranked distribu-

'

tion of the remaining two hundred and ore scores was aivided
intQ the tep'(rahge?10527,‘N = 70), middle-(ranqe 7-9, N = 68)
'-andépbtﬁbﬁ‘(rangé 0;6,\N ;763) one—thira SCofesL eThe one.

hundred-and.eighty sumiects‘fOr‘the experiﬁent were obtained
and a551gned to the ttéatment groups in the manner prev1ouslv

descrlbed in Chapter T11.}  Table III presents the mean,

=

‘medlan, mode-and range of\scores for each of the three

1n1t1al ablllty levels used in this studv

,

The analysls of v rlance of the elqhteen pre test AU

treatment groups (Table IV) ylelded 51gn1fIcant dIfferences’

.

between t groups._“Thls.result indicated that diffefenees

existed betweenAat least two of the'eiqhteen tredtment groups:
-0

i
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TABLE IIT

DESCRIPTIVE DATA FOR INITIAL

ABILITY LEVELS

Group. Mean Median Mode Rangce
Low Ability. 3.21 3 3 0-~5
Medium Ability 7.38 7 7 ©6-9
High Ability 0 12.90 11 10 10-22

2:“'.‘“:
TABLE IV
ANALYSIS OF VARIANCE OF ABILITY
'GROUP PRE-TEST SCORES

Source of _Sum .of - Degrees of "-Mean
~Variation. Sqguares’ Freedom Squares F
Between /  2852.40 17 167.79  38.25%*%.
Within 710.60 162 4.39
Total 13563.00 179
**.*p< . 001
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Duncad's New Multiple Ranac Test was applaed to. the
eighteen initial ability level groun means (Table V). ‘he
results indicated that eath df the six grouos within an -
‘ability level was homogeneous With the otﬁor treatment qfdups
in.that ability level, gst significantly different_from the
twelve treatment groupsbmakinq up the other two ability
1¢vels. This resdlt demonstrated that the assignment df sub-

»

jects'had»heen‘effedtiVG.

‘ngfggmancc Data:
The means and standard dev1atlons were calculated for
"each treatment qroup at each stage of perFormance (Figures
3,4,5 and Appendix G)\ An analysis of varlance of the overall
berformance scores (Table VI) ylelded sianificant leferénctg
for the ablllty level, social reinforcement and trial main
effects ,These resultstahd the‘pfofiles of the vatious treat-
-ment-qrouos (quures 3,4 and 5) 1nd*tated that (ai the level
of 1n1t1al abllltV 51qn1f1cant1y affected Derformance p)
the treatment condltlon (i.e. level of social reinforcement)
si@nificantiV'aFfeCted thé Derformance, (c)'thevsupjects'
gnerformance lmproved ovVer trlals & : )

Duncan S New Multlple Range Tegt was ‘applied tﬁ ‘the
hree 1n1t1al ablllty level group means . (Table VII) and also
. to thelthree sQCLaidrelnforcement group means (Table VIII).
The results ihdibated tpat the high ability levejfEubﬁects
.’petﬁormédvéigditidantly better than the medium.and the ldw
|

)
|

s

Lo



v b TABLE VI A

ANALYSIS OF VARIANCE OF
PERFORMANCE SCORES

Source. of - Sum of Decrees of Mean
Variation Squares . Freedom Square F

A: Ability Level 2053.29 2 1026.64 7.68%*+
B: Competition 260.12 1 260.12  1.95
C: Reinforcement  1073.87 2 536.94  4.02%
A x B3 310.90 - 2 155.45 1.16
AxC 47.217 4 11.82 0.09
B x C .. 194.38 2 ©97.19  .0.73
AxBxcC |  642.66 4 160.66 ;iLEE////N
S (ABC) - 21650.69 162 133.65 -
D: Trials " 3049.23 . 7(1)  435.60  21.81%*x
AxD . 239.84 la(2)  17.13  0.86
B x D : 229;02"‘,‘,' 7(1):L{:~ 32.72 1.64
cxD 247.34 14(2) . -17.67  0.89

A x B x D '145.82 . 14(2)  ©.10.42 - 0.53
AXxCxD | 431.06 . 28(4)  15.40 - 0.77

B xXxCx0D . w?f188.17. 14(2) 15.44 ©0.67

"AxBxCxD 57625 28(4) ' 20.58 ° 1.03

/- S(ABC) x D~ 22647.31 1134 19.97
. | _ | i

*p< .05 » ' ‘
*44p ¢ .001 .o » | e

#Numbers in brackets indi‘cat{‘a the degreés of freedom for the

Greenhouse and Geisser Conservative F-test.
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:\\,-T"'manéfe over the trlaly ThlS 1nd1cated that learnlng had

c 9

. o gh K N : T . " :
_'abrllty level subwects, whlle the performance oF Lhe medlum‘-

;faand 1ow ablllty level sub1ects dld not dlffer sranflcantly‘.

}“from one another The soc1al relnforcement qroup means in-

S , -

".fdlcated that the reproof qroup had performed 31qn1€1cantly

Jllbetter than the control group. Whlle the performance of the‘ (

s

e\

'Ef-pralse group approached but dld not reach 51qn1f1cance

The subjects,'on the whole,_lmproved thelr perFor-

‘%,occurred 'y A trend analy 1S, (Table IX) was perFormed on . the

o“Lpttrlals factor. ‘The results 1nd1cated a hrthy 51qn1flcant

;;llnear trend and alsbxa 51qn1f1cant quadratlc trend

éiDuncan é New Multlple Range Test was applled to the trlal 7
.means (Table X) g The results (Table X, quure 6) 1ndlcated
athat the learnlnq curve was 1n1t1allv llnear but . leveled off

between stages seven and erght v‘ﬂ':i-"it R e ‘\ ;&J

The absence of a competltlon main effect :.ndicated

Lo that competltlon dld not haVe a 51gn1f1cant effect on the., o

[} S
Awiioverall perforMance of the subﬁects.» Srmllarlv, therlack of

151gn1f1cant 1nteract10ns lndlcated that no comblnatlon of
T

tho or more ﬁ\ctors had a unlque effect on-: performance that
‘ o
rxcould not be determlned bv examlnlng each factor h$ itself.

L e



‘&'DUNCAN'S NEW MULTIPLE RANGE TFQT OF
“INITIAL ABILITY  LEVEL MEAN qCORES.

.+ FOR: OVFRALL PERFORMANCE :
” *

T o v Ay
g . , . : & s W e Do . .

PR L .
. \ *-‘ev

Means . - ' 1}.44 . . 12.22 5f” l4*25Vl3p‘qlganlca%S Range

A 11.44 oo eumn it 2ied oo 1,470
B 12.22 e S 2708% 0 L T10ss

TABLE VIII® =~ . - -+ = -
'DUNCAN'S NEW MULTIPLE RANGE TEST OF
'SOCIAL REINFORCEMENT MEAN SCORES
FOR OVERALL PERFORMANCE

o A B c . -‘.Shortest
Means 0 11.53 -12.76 ~ 13.63 - ’qunlflcant Ranqe

A1l.53 . l.24 - 2.11% . 1.87
B 12.76 . - - RTINS .86 .. 1.55

~7

K= .05 SR = .53



P

| Bétween Groups -~ 3049.06 7, . 435.38

B .~ . TABLE IX

TﬁEND’ANALYSISyOF.PERFORMANCE SCORE TRIALS

h

' - Sourece of B 'of"vDéQreés;ofj’r:-Meanw, 
Variation nggres

Freedom . - S§uares

. S

P

Lircar ‘Term 2833.08 1., . 2833.05

' Deviation frem _ 215.98 6 PR 35.99

‘Deviation from - = 56.83 5 . 11.37

Linear

Quadratic Term -+ 159.14 . .1 . . 159.14]
, o 9-14 1

Quadratic

\7J

. Cubic Term  2.73 1 2.73.

'Déviation from . 54.11 @ -4 . 13.53
" Cubic ' : ‘ . - g

4 R '& .

' 141.86%%%

1,85

C7.97%%
0.57

&

0.14
- 0.68

‘*‘*p <. 01

***b<;0‘011
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“ Early PerformanCe-"f - :~- f:“,:i'hfz:;'i:’f

An analy51s of varlance of early performance scores

' -
(stages one to four) was performed . The results (Table XI)

>

'lfylelded 51gnificant dlfferences for the ablllty level and ”;ch'

. N -
.tr1al maln effects The soc1al relnforcement maln effect

”Lapproached (p( 06) but dld not reach 31qn1f1cance These Vf

" results 1ndicated that ..(a) the level of 1n1t1al ablllty

i

TLSLgnlflcantly affected performance and (b) the subjects‘

“}performance lmproved over’ trlals

Duncan s New Multlple Range Test was applled to thev3-

“1f ln1tlal ablllty level group means (Table XII) The results

'-1ndlcated that the hlgh ablllty group had perfor?“iTL"

: cantly better than the medlum and low ablllty quUDS' “Tb31

;;f;medlum and low ablllty group means d1d not dlffer 51gn1ff¥
.'icantly from each other.z | . ‘ |
A The hlghly 51gn1f1cant trlal factor 1nd1cated a very
41';strong learnlng effect for the early trlals ’ From Table,e
o S

'7:and Flgure 6 1t 1s ev1dent that the early staqes have pro-

o duced a llnear learnlng curve



- TABLE XI

 ANALYSIS OF VARIANCE ‘OF EARLY -
. PERFORMANCE SCORES- .

.. Source of . ;Sum"of ,Degrees,of . Mean -
“Variation - ;‘Asqgares;r_.Freedom‘ f»JSquare]JEH.__FN

' A: Ability Level '~ '1037.62 =
:-ACQmpetitioﬁfg-j 1-134234
‘Reinforcament - . 373.13
x B, . r’jU“235[74- 

) |
X

.134.34 . 2,09
L 186.56 [‘f2}9of7f
117, 87 1.83
,'”.22,281Vﬂ_0 35e7"

o :7;{,_ 81. 211'f,_; 10,61 0.63
xBX.C T 218.28 54057 085 o
(ABC) - . ,1’04.14‘1_9;: 162 64,29 o

RN SN OIS IR

D “"[74,18.“f;:*f612) x'*'J12,36wa 0.68 -
BL -0 100,04 0 7o 6(2) 16,67 0 0.92° ©
'BQX:D:Q'*Jf1jQZ>_;Lgo;séj-fj'"6(2)'Qe:],16g76 .0.92

. _ | .

c

B x'C.x D . . 148, o 12(4)s1_-;412 37eT».6;63j:
(ABC) x D _~¢_;‘;.Q 8849 3llg_- 485 Covoagi2l

':b#Numbers in brackets 1nd1cate the degrees of freedom for the

Greenhouse and Gelsser Conservatlve F test

518,81 B.0TRAY

Ctpdals . saoioa 3. 27335 asioless

x D“'zaf1::.f1;3116;Q9_“[1 12(4) - 9.68 - 0.53 -
xD i"f_107"89"f¢f‘ 6(2)]~J:j 17 98 - - 0.99



o TABLE\XII
. "\ A e o
DUNCAN S NEW MULTIPLE RANGE TEST ‘OF

INITIAL ABILITY LEVEL MEAN
SCORES FOR EARLY PERFORMANCE ..

P
/o

o oo A B w-‘TL[C”'a;' 4;1. Shortest-, c
.Means - - 10.44 - . 10.74 - . 13.12 qlqnlflcant Ranqe:‘

LA 10044 .30 c2.68x 0 1.440 )
LGB 10WTA - ool T 203X 152 AN

o Later Performance

o

An ana1y51s of varlance of the 1ater Derformance
e scores (Stages flve to elght) was Derformed.z The results ; -:W
(Table XIII) ylelded smgnlflcant dlfferences For the ablllty

'-1evel and soc1al relnforcement maln effects and the competl—l

‘tf tlon x trlals 1nteractlon The trlal main effect was not

s 51gn1f1cant.. These results 1nd1cated that (a) the 1evel

1:;of 1n1t1al abillty SLgnlflcantly affected Derformance, (b)

“I-j'the treatment condltlon (1evel of soc1a1 relnforcement)

'slgnlflcantly affected performance, ('):competltlon affected _?i,
- ;performance dlfferentlv at dlfferent stages (1 e. 1t aFfected
' {the rate of 1earn1nq) and (d) the subjects' performance was.tﬂi-“

"vnot 1mprOV1ng over trlals



| '~TABLE,XI11

SCORES

f:ANALYSIS OF VARIANCE OF LATER .
PERFORMANCE : S

“Source of
- Variation -

V"fiSum of .
'Squeres'

Degrees of
Freedom{-

-Mean

..Square

:'*Competltion,

’C”':

Ciez'
“x'B X C.
(ABC) '

'k'jx- x

"ebﬁ'”Triels;,a

(@]
< XK ox X
‘00w U o o

R S .
oo og L

:A X B
sase) xp

:'_Abllity Levelet

eRe;nforqement"'

1077 54

1 125 82"
S .731.80
..91.88 .
" s0s0
1l4:61
L. 583.87 ¢
. 15941.88

"136.29 .

1103 79
'»198 36

116025
o28.52
- 78.83 0
268, 28
“A'9092 69

RSV T

i .

 6(2)

~ O 3(1),
co6(2)
6(2)
24y
C6(2)
‘lelgxg)'

|oase

,:jj‘l)*u

~r;538;77f‘
. 125,82
- 365.90.
L 45,94
;:2Q,237
145 91
98 41

*A.*AS)AQ'

i7'3o

" 66.. 12_

19w 38

4,75
16,02
S 13,14
2236

5,48%%

1,28

3. 72%
0.47. .
021
- 0.58
© 1.48

2.43
0.93 .
3.53%
1,04
.e0=25Q;: "
0.86 . "
0070
Ajfl,zojf B
BT 0 C T

. *PEL05

_”4#Numbers 1n brackets 1nd1cate the degrees of

el;Greenhouse and Gelsser Consegvatlve F—test

B

oa

94
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'

, Duncan s Multxple Ranqe Test was anplled to both the
gabxlity level group means (Table XIV) and the social .rein-
forcement groups means (Table XV) . The results 1nd1cated
that the hlgh ab111ty 1evel qroup berFormed sldnlftcantly

v:better than the low ablllty qroup,\but was no longer per— 3{‘
iformlng 31gn1f1cant1y better than the medlum ablllty qroupr,
.rLThere was b 51qn1f1cant dlfference between the medlum and |
low(ablllty groups | The soc1a1 relnforcement qroup means
.Hlndlcated that the reproof qroup had performed 51nn1f1cantly
better than the control group, while the pralse qrouﬁ*was not -
51gn1f1cantly dlfferent from elther the reproof or control
groups:. | . M

- The competatlon X trlals 1nteractlon 1s deplcted in
vFlgure 7. { As is . eV1dent from the qraph the 51gn1f1cant
1nteract10n occurs from the performance of the tWO competl— .}"
tion groups at the last staqe. " The competltlon group S.
"performance decllnes at staqes seven and elqht,.whlle the'.

. no- competltlon group s performance 1mproves, flnally surpass—:

}lng the competltlon group at the last staqe._YThe dlfferent

PRy

".}effect competltlon has on the rate - of learnlng for the two

.groups in the 1atter stages produced the 51gn1f1cant 1nter— -

"5faction effect :'4‘ R fh" - -i»" ' :tﬁl. 4v:“

Flnally, the trlal malngeffect dld not reach srgn1f1—:1

icance. Thls 1nd1cates that the subjects haVe not 1mproved

L

‘thelr performance 1n the latter stages (learnlng has not j_ '

"‘foccurred).‘ The 31gn1f1cant quadratlc trend (Table IX Flgure

'-fﬁj”isteryiclearly demonstrated;
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TABLE XIV

°

]

DUNCAN'S NEW MULTIPLE RANGE TEST OF
. INITIAL ABILITY LEVEL MEAN SCORES
FOR LATER PERFORMANC.

. I ' . '
o A B c Shortest
o Means ‘12,42 0 13.71 15.40 “Significant Range
. . v - . T

A 12.42 o 1.29  2.98% 1,77 u
* B 13.71 0 1.69 | 1.87

ot= .05  SX = .64 :
' TABLE XV

s

: DUNCAN' S NEW MULTIPLE RANGE TEST OF
? ‘ SOCIAL" REINFORCEMENT MEAN SCORES,
FOR LATFR PERFORMANCE

L

o A B c .~ Shortest
Means] =~ '12.56 13.95 15.02. Significant Range
A 12.56 139 2.46% 177
B 13.95 | o . 1.07 - 1,877

.64




Learning Data:

The means and standard deviations”were calcalated'
for: early learning (stage four minus. stage one), later
learning (stace eight minus stage four) and total learning
(stace eight minus stage one). (See apoendlx H.) Analyses’
of variance forvearly learning (Table XVI), later learning
(Table XVII), and total learning (Table XVIII) did not yield
_any 51gn1flcant differences These results indicated.that
_the treatment group’s dld not differ from one another\hn the
.:amount learned during early or later learning, Similarly,
}.theltreatment groups did not differ from one another.-in the
amount learned over, the eight stages of trials. In additiomn,
interactions of ‘the factors were also not’ 51gnif1cant and
this 1ndicated that any combination of two or more factors
did not affect learning in a manner dlfferent from any one o
of the factors;considered alone.

i

Tonic Heart Rate Data:

‘The means and standard dev1ations were calculated for
vheartvrate dev1ation scores (Appenclx I). An analysxs of
Qariance.(TableiXIX) Yielded\significant differences on the
competition and trial main effects and the“threeffactor |
_(anility level x competition x social reinforcement)finterf
actiont 'These resUlts indicated'that:' (a) the treatment

conditlon (level of competition) 51gn1ficantly affected

heart rate;n(bﬁ deviations in heart rate changed 51gnif1cant1y

98
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\\
TABLE ¥VI
- ANALYSIS OF VARIANCE OF EARLY LEARNING
, . . -
‘ .
SQurce,ofA Sum of - Degfees of  Mean -
Variation - Squares Freedom Squara . F
A: Ability Level . 121.81. 2 606.91  1.68
B: Competition 66.01 .1 66.01 .. 1.82
C: Reinforcement 85.08 2 - 42.54 - 1
AxB. 31.35 2 ©15.67 . 0.43
‘A XxC 39.69 a 9.92 0.27
B x C . . 0.68 2 0.34 S 0.017
AxBxC:' 49.22 4 S 12.31 . 0.34
S (ABC) 5876.50 162 36.28
4
Lo
. F\'
. g

99



100
e mapuE XvII

ey

. " ANALYSIS OF VARIANCT: OF LATER LEARNING -

Source of . . ‘sum of --De.g"re’es"-'of' . Mean .
. Variation . Squares  ~Freedom . Sqdare  F
N T . Lo, L “L N

”B:>*C9mpetition _ ﬂ;i47.6¥f 74 7 61. 31275:;‘
C: Reinforcement - 189.237 4.62  2.09
axB 0 71435 f | -7.17f"§o[i6f¥:f

AxC . 790,43 © 22,61 0.50 -

BxcCc o - 96.55 . - 4827 1.07
A x B x c. - L212.26 53,06 1.17

S(ABC) ";_”».,B;TR?4,9Q.' 45,22

‘A:  Ability Level 14763 2 %3 ;g?_ 1.63

NS N e N K:_.'H [ R

[




. - TABLE XvIII .

' ANALYSIS OF VARIANCE OF TOTAL LEARNING

Source of
Variation * -

T
. -Sum of
iugSquates';

Degrees of
- Freedom -

Mean’

MSquaref

:_:Réihfq;éeménf""~132}LQ

XXM
Q

Ability Level = = 4.90°
:‘ Cbmpétition;‘ ? ,:A5g34”

Bt . a7.81.
c e 148300
C .. 12.68 o
‘ | 149052

. 6388.30 .

.
N

N AN R NN R N

5.34

66.05
23,91
37.08.
C6.34
37.38.
39}43  . 

_2é45

- 0.06
C0.14
© 1.687
1v0;61
0,947
016

101

0.95
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TABLE XIX - .

ANALYSIS OF VARIANCE OF HEART
RATE DEVIATION SC@RES

" Source of ® Sum of Degrees of " Mean

Variation - . Squa:es'A Freedor - .Square - - j“F;f“.
N s S
. A" Ability Level . -~ 467.15 23358 1lss
B: Competition = . 711.21 C711.21 0 4080% .y
:. Reinforcement ~ 92.94 C a6a7] r0u31
CAxE .o 23035 o a19.68 . 6.81 -
Axc . o a8 120,99 0.82
B'XC - . 642,50 321,25 0 2.17
. AxBxC f_:A,,51690,577 o 422.64 2. 85*
' S(RBC) .‘*',fﬂef=:é4912,56.:7 162 - 148.23

e

R S N N SN SRR IN

Trials = 45902 . 7(1) ©65.57  6.02%
D193, 99;:M:.fl4(2)A>'_3l3.é6f C1.27
D . . . 5.2 . @m  o.85 - obs
D 130077 14(2{";~-~'q 34 7 0.86
BxD . . 109.62 - . 14(2) - 7.83  0.72 °
N x CxD . U317.51 . 28(4).  11.34 . 1.04
BxCxD . 126,43 - 14(2)  9.03 . . 0.83
 AXBxXCxD . - 209.40 28(4) j_;“ 7.48 . 0.69 -
" s(aBC) x D .. 12360:36 134 1009 R

Tz 04 X -

»opla W o o
S o

"A#NumBErs 1n brackets lnﬁlcate the degrees of freedom for the :j

"Greenhouse and Gelsser Conservatlve F test.lf
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MEAN HEART RATE:DEVIATION SCORES (BPM) =~ -

o .

.. TRIALS

i-:’-Fiigur?‘e"‘-' Trend of Heart Rate Deviation Scores

I
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105

over trials,.and (c)}competition did not»affect”sociallreln?
forcement in the same‘manner at'eaCh of the"djfterent ability--
-levels. | | | | : |
Thevcompetltion main effect.meansuindicated that the
vcompetitlonvéroub‘hadhassiénificantly higher'heart’rate in-
‘crease than the" no- comﬁetition droupl~ The tr1a1 maln effect ;

means (quure 8) 1ndlcatAd that the sub]ects on the whole,

_eXperlenced heart rate anrea @s over- trlals. The 51gn1f1—f-

cant three factor (ablllty lep21 x competltlon X Coc:Lal ‘rein-
»forcement) 1n+eractlon (Flgure\§) 1nd1cated that the competl—!
tion x soc1al relnforcement 1nteract10ns were - not of the same'f
';form fpr the dlfferent 1evels of lnltlal ablllty ' The two |
vfactor (competltlon X soc1al relnforcement) lnteractlon 1s-
_also shown in. flgure 9 It is- represented by the competltlon-
'x socxal relnforcement 1nteractlons summed over the levels

of 1n1t1al ablllty. It 1s ev1dent (Table XIX Flgure 9),

that the competltlon X 5001al relnforcement lnteractlon 1s‘
~not slgnlfrcant. ' o h,il' ,i‘,j* o '-fh:h;'*éﬂ

" Palmar Sweat Prlnt Data-t

7The means and standard dev1at10ns of the palmar
1hsweat prlnt dev1atlon scores were calculated (Appendlx J)
'.eAn analy51s'of varlance Table XX ylelded 51gn1f1cant dlf—
ferences on the trlal ma1n effect : Thls result 1nd1cated

vfthat dev1atlons ln sweatlng had changed 51gn1f1cantly over.
. "‘..: . . . . '

[



TABLE XX

" ANALYSIS OF VARLANCE.OF SWEAT
~PRINT DEVIATION SCORES

' Source of -

. Variation

Sum of
‘Squares

Degrees of

Freedom

. Mean
Squares .=

vy WY AW PO

00 WY oo

PRI EIEEY
XX X X

X

:'_Abiliﬁy-Level
:“:Competition“-

Reinforcement

.
c

  ¢1 

B x Cn'v 

‘S(ABC)>

Trials -

N o oo

B

XD
(ABC) x D

)

20673.36

'112444,93

585196
. 7567.29

. 18989.90
©3371.35
. 12869.52
519922.69

11633.06

© 9039.87
. 5628.61

;_6iblq30  

9819.00°
24688.68
 7509.58°
¢ 22072.72°
¥ 509569.25

O R N IR N SR N

96

7(1)
14(2)
7
C14(2)
14(2)
280d)
14(2)
28(4)
672

10336.68
12444.93
2925.98
©3783.65

L 4747.47
1685.68
'3217.38
5415.86

°

1661.87

645.71

804.09
457.24
. 701.36

881,74~

. 536.40

788.31

O 00 O 6. N .-
X
o

2.19%
0.85
1.06
0.60
0.93
1:16
C0.77
1.04
~758.29

xp¢ .05

Note: Unweighted meanS{analysis,Qith,missing datas

See'Appéndix for‘additionalfanalYSis.
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'MEAN SWEAT PRINT DEVIATION SCORES

o2 3.4 5 &
S - TRIALS

7

. Figure 10. ‘Trend 'pf'v_Sy&ethri_r'\'t* Deviation ‘Scores =
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/trials. rThe trial‘main effect means (Figure ld) indicated
’that'subjects,‘on the whole,?had'significant.deCreases in
sweatlnél The lach‘of'additional main effect‘or interactlon
significance indlcated that the trlal effect was experlenced

v

,equally by all treatment groups.
}? : - The rellablllty of the palmar .sweat prlnt was cal—'
culated for one and two scorers."A test retest measure ‘of ’ o
two’ randomly selected subjects (1 e. 8¢ xteen prlnts) produced |
'fha one scorer rellabillty coeff1c1ent of ,99 (Appendlx K.

'fThe rellablllty between two scorers ‘was calculated by ran;
7gdomly Selectlng f1ve subjects and hav1ng both ‘scorers analyze
'*fwthe prlnts (thlrty seven prlnts) B A rellablllt co“ff1c1ent
A‘of 97 was found (Appendlx K) |
Pearson correlatlon coeff1c1ents were calculated to
.-determlne the correlatlons between heart rate and sweat prlnt o
scores at each stage of performance for. the one hundred and

Aﬁ-elghty subjects (Tahle XXI) . The results lndlcated that the

-Htwo measures were related only at stage elgnt where a low o

J_wbut 31gn1f1cant correlatlon (0 13) was’ found The correla—["

o tlons for stages one to seven were low and not 31gn1f1cant.

,} 2
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. o - TABLE XXI
. PEARSON CORRELATION COEFFICIENTS OF AROUSAL SCORES
» : Numbe r of S o
Stage . Cases ’ Coefficient : Significance
1 170 ©0.04 ©0.30
2 171, ' 0.08 - Co 0.13
“ 3 165 - . 0.10 - 0.09
4 167 . ' .0.05 ‘ | ©0.27
5 171 , 0.06 o 0.24
’ & . 166 - o.os 0.16
7 163 - - - Sov0s | 0.13
8 164 0.13 R 0. 04*

./"

Post-Experiment Questjionnaire Data:

The post;experiment questionnaire dataiwas tallied
'w1th spec1f1c reference to the competltlon and soc1al rein-

forcement treatments (Appendlr L). Cchi. square analyses On

. ‘f;\;‘/
e , the responses of the competltlon treatment groups for ques-
- o v T I
. T .
'''' tlons three,vfour, flve, six and seven ylelded 51gn1flcant
e differences on questlons four and flve‘ Chi square'analyses

on the soc1al relnforcement treatment groups"responses for
questlons four and flve ylelded 51gn1f1cant dlffqrences on
questlon flye‘ | ‘» SR ‘.,“ ,iv o /

These res#lts 1nd1cated that: '“(a)?fhe competition‘

y treatment group percelved themselves to be bothered by -
sy L ; , ,
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|
observers"te a, greater extent than the ng-competition treat-
ment grougi (b) the competition treatment qgroup perceived
thelr per formance . to be influenced by observers. to a qroaror
extent §han thc no- competltlon treatment qroup and (c¢) the
effect indicated in (b) was most prqnounced in the praise-
competition treatment group- and least pronounced in the
praise—nofeompetition treatment group.

The non-significant chi_squares for'questipns three,
six and~seVeﬁ for the’competition treatmehtugroqp responses,
”indicated‘that (a) the cbmpetitionftreatment grohps did not
differ on their perceived reaction to coaction, (b) the
competitioh greups did not differ on their berceived eompeti—_‘
tive hehavior, (c)hthe'cempetitioh groups did not differ in
theiﬁ!perceptions ofvthe competitive‘pehavior exéected of
them in.the,experimental Situatioh, andi(a) there‘Was,noh
aifferehces between the different secral,reinforcement treate
ments iA terms of theﬁper&eived hegativew(bothersome) effects
'observers had on them whlle performlng | -

: Addltlonal 1nformat10n gathered by the post experlment
'questlonnalre 1ndlcated ‘that only one subject didn't enjoy
the experlment Twelve sub]ects rn the reproof treatment .
1nd1catéa'that they dldn t try thelr best on every trial, as
.compared to seven in the control treatment and only one in "
vthe prarse treatment. The SLgnlflcance of the results of the
post experlment questlonnalre lS entlrely speculatlve and the.

results are conSLdered ip further detall 1n the dlscu591on of

“results.f.
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;. TABLE XXII '

i

CHI SQUARE OF POST-EXPERIMENT QUESTION
. THREE FOR COMPETITION
S TREATMENT GROUPS ~
. Treatment : _ , , Response
' Yes - No g ‘Totals
B |
Competition . 11 78 89
No Compeﬁition 5 .85 ' 90
Totals. 16 163 179
2 _ : _
X = 2.55, d.f. =1
"p>.05 |
TABLE XXIII
CHI SQUARE OF POST-EXPERIMENT QUESTION.
o " FOUR FOR COMPETITION
TREATMENT GROUPS
Y
Treatment B ‘ Response :
. ‘ : Yes . No = Totals.

Competition ' p - 32 : - 57 89
No Competition = 15 75 - 90
Totals o . 47 132 179

-~

. X“ = 8.60*, d.f. =1
*p .05



~ TABLE XXIV
CHI SQUARE OF POST~EXPERIMENT QUESTION:
'FIVE FOR COMPETITION
TREATMENT GROUPS

o

Treatment "~ Response .
Yes .~ No - Totals
Competition . 41 ‘ 38 79
No Competition . 32 -~ 'sg 90
‘Totals ' | 73 " 96 169
x2 = 4.58%, d.f. = 1 ‘ o ‘
*p ¢ .05
TABLE XXV
CHI SQUARE OF: POST-EXPERIMENT QUESTION
SI'X'_FO'R 'COMPETITION '
TREATMENT GROUPS
Treatment - ~ Responses ‘
Yes No . Totals
Competition h o 52 36 - 88
No Competition 46 44 T 90

Totals 98 80 178

x% = 1.15 4.f.

p>.05

fi
i
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TABLE XXVI

CHI SQUARE OF POST- EXPERIMENT QUESTION
SEVEN FOR COMPETITION .
TREATMENT GROUPS

!

et

Treatment ' . " Response

‘Yes . Noo ﬁ,“'thalsx

Competition = = 24 ; .'65:j, : ‘-:89
No Competltlon 20 60 80

Totals 44 125 . 169

X“ = 0.09, d.f. =1
p) .05 o

TABLE.XXVII_'

' CHI SQUARE OF POST EXPERIMENT QUESTION FIVE
' FOR PRAISE TREATMENT GROUPS o

Treatment ' e Respornise

Yess . No ' Totals

' Praiée;COmpetitionA 11 S 19 E 30
_ Praise4No4Competition Y 26 30

Totals = . 15 45 .60

x% = 4.36%, d.f. = 1

pP¢ -05

21i3.



‘TABLE'XXVTII

CHI SQUARE OF "POST- EXPERIMENT QUESTION
' FOUR FOR- SOCIAL REINFORCEMENT
' - TREATMENT GROUPS '

Treatment . . . ¢ Responses S

‘control . 13 .41 . 60

O Praise . .0 13 0. a1 60

i x2 3 98 d f =2 “f"i, ,"_‘.';T
_'-p> 05 R S RN



-Post Experlment Intervlew

The post experlment 1nterV1ew data (Appendlx M)
>3_1ndlcated that (a) subjects enjoyed the experlment; (b)
'»dsub]ects would have llked to have trled forty addltlonal

V5tr1als,_(c) subjects rated the motor task as dlfflcult,;(d)yvd‘ff

"‘very llttle of the experlmental procedure ‘was' knOWn to the 44:'5‘f”

'“gfsubject prlor to enterlng the eXperlment room and the great—'gylsz;

.'est portlon of 1nformatlon known was 1earned from the-‘”
|

f'ypre test, (e) subjects were evenly dlvided 1n terms of the

'ﬂsatlsfactlon they expressed for thelr performanCe,;(f) the_dt-'."lx

idipartltlon effectlvely 11m1ted feedback and (g) subjects gen—
Jderally 1nd1cated a de51re for feedback,-lnterpreted feedback
tas applylng to both themselves and thelr coactor and suggested

'that Tnformatlon may or may not have 1nfluenced performance.

L
LN



”.Soc1al Evaluatlve Competltlon and Performance lt}f
L The analysrs of varlance of performanCe scores rndl—'hi'
l.cated that competltlon dld n01 have a. 51gn1flcant effect on

fperformance.f’Thls result has been reported 1n numerous com— -

1fizpet1t10n studles to date J.Trlolett (1898), Evans (1966

”f'1968), Wankel (1969) and Martens and Landers (1969) In the
fcontext of the present study the results 1nd1cate 5001al

‘ffac111tatlon falled to affect performance., These results'f

%’prOV1ded no support for three hypotheses,Athey were-: comjf“

"ffpetltlon retards performance ln the early stages of the

r{learnlng of a perceptual-motor sk111~ competltlon fac111tates

>performance 1n the 1ate stages of the learnLng of - perceptual—._~f

'°jmotor sklll,_and competltlon hlnders overall performance on

.fa perceptual-motor sk111
e Competltlon studles usually explaln a non 51gn1f1cant
}:,effect accordlng to the Yerkes Dodson Law (1908),,by srmply jf“:'
'statlng that some subjects 1mproved thelr performance,_whlle,;
[:the performance of others suffered a decrement.: The results r '
‘-Tof these effects are offsettlng and no. overall performance |

fchange results. Although thls explanatlon would also apply

,1t° the present study, other p0551b111t1es manlfest themselves,'f B

'part1cular11y because numerous soc1al fac1lltat10n studles
. ;‘(Martens et al 1972 Burw1tz et al ]972 Dorrance et al 1973 L
’_}and Sasfy et al 1974) have reported 51gn1f1cant effects on

5performance w1th the same motor task and wrth srmllar

C



V_'ments

S £ ¥ 2
experlmental manlpulatlons of the 5001al facrlltatlon treat— f*’

Although the Evans (1968) and\Wankel (1971) studlesz:iv
dld not produce a ;0c1al fac1lltatlon effect,.there was some
questlon concernlng the eyaluatlon potentlal of the audlence
::treatment In the present study every effort was made to
.-produce an extremely evaluat1Ve experlmental 51tuatlon
To begln with an expert audlence was 1ntroduced by
evaluat10n—1nduc1ng 1nstructlo%s and todk up an evaluat1Ve ; f
.p051t10n (v151ble to both coactors) w1th notebooks and .
ﬁ“;penc1ls ‘In this p051t10n the audlen e ras not only VLSlblerf
f‘to both coactors, but was capable of o serv1ng the performancehl?
of the coactors 51multaneously (Henchy and Glass, 1968 Gore
Aafand Taylor, 1973, Faas and Roberis, 1973) Furthernore the
ﬂhaudlence was made up of four unlver51ty graduate students
’(ranglng in age from twenty flve to thlrty-flve years) as'?
.-Wankel (1975) has ralsed the questlon as to whether boys of
f thls age percelve thelr peers as sources of evaluatlve
.:Vapprehen51on A pllot study (Hrycalko, 1975) W1th an expert
ﬁaudlonce of two graduate students had produced results whlch
,approached but aid not reach SLgnlflcance.' On the ba51s of
~b'b"c:hJ.s result, and the work of Wankel (1975) and Dorrance and
,Landers (l973) the audience 51ze was’ 1ncreased to four expert'~_‘
observers’ | | | o

The effect of competltlon was also augmented by hav1ng a_~

. the “opp0nent" present and prov1d1ng feedback whlch 1nd1cated :



‘sinllar'performance’by-both*coactors.,iBrunlng and Mettee pv
‘17(1966) }ave 1nd1cated that‘these factors 1nfluenCe perfor—'.
mance 1n a competltlve 51tuatlon Addltlonal competltlon
””studles have demonstrated that a coactor lnfluences perfor-“
‘mance in a competltlve s1tuatlon (Carment, 1970 Carment and
JyHodklnp 1973) . Soc1al fac111tatlon studles (Martens and |
x .Landers, 1972 Burthz and Newell 1972 and sasfy and Okun,
:aj1974) have also found that coactlon affects ;erformance |
o The lack of a 51gn1f1cant oompetltlon effect dae to"
fhcoactlon could be explalned 1n terms of the dlfferences ;Ln.:,j
the coactlon treatment for the present study compared to the
:coactlon studles mentloned " To begln w1th Brunlng eg al |
,£(1966) dld not have a partltlon separatlng thel"opponents

and they recelved only partlal support for thelr hypothe51s

The Carment (1970) and Carment et al (1973) studles used

- relatlvely 51mp1e tasks rather than the complex task of the

upresent study . Flnally, the soc1al fac111tatlon studles'
5(Martens'et-al, 1972- Burw1tz-et~al ~1972 and-Sasfy,et alhf
'1574) all 1nd1cated that performance in dyads was not 51gn1—-w
J' flcantly dlfferent from performance alone _
- It is dlfflcult however, to comprehend why the com—»*"’

?blnatlon of an evaluatlve audlence plus coactlon dld not

““”51gn1f1cantly affect performance,valthough a number of p0551-“

1 ble explanatlons do ex1st. Wlth regard to coactlon, it 1s

’:;p0551b1e that the presence of the coactor acted as a safety l

Ad

r51gnal and reduced the stress of the evaluatlve potentlal



'dfuthe'Situation (DaVidson andrKelly, 1973);7vThe:reSearoh
. of Wankel (1975) and Sasz et al- (1974) indicateS'thathft"'
‘:°1s much more llkely that the explanatlon for the lack ofv'g

\
_leffects lles 1n the"audlence and-subjects' 1nterac ion

".‘Whlle, Wankel (1975) ‘has 1ndlcated a need. for research to

'"»clarlfy the 31tuatlonal factors produc1ng audlence effects
on . the performance of young boys, Sasfy et al (1974) have |
suggested that the nature of the task the quallty and quan—‘;
,'htlty of 1nformatlon avallable to the audlence, 1n addlthn
:nto the audrence and subjects'lcharacterﬁstlcs 1nteractlon'?‘e;
must be con51de1ed 'fyh‘y.__ IR :'f_y;1‘f_f Q'k"- =
The present study 1nd1cates that more empha31s must
rbe glven to the nature of the task although the numerous‘

factors con51dered thus far may all have some effect he’v

B .basrs for thlS conclu51on 1s the 51gn1f1cant competlton x

:trlals lnteractlon 1n later performance ThlS result sug—"
‘gests that partlcularly for’ young boys performlng a complex )
i.motor task{ certaln level of Sklll must be. acqurred before_]ﬁ'
additional'factorS'(audlence, compet}tlon, soclal relnforce—'

:“ment) can 1nfluence performance. The assumptlon belng made'
f1n reachlng thlS conclu51on 1s that the college undergraduates
tused 1n most 5001al fac111tat10n studles (Martens et al

1972- Burw1tz et al, 1972 Dorrance and Landers,ll973 and
‘,Sasfy et al~ 1974) are capable of reachlng the - level of Sklll,-

.where soc1al factors 1nfluence performance, much more readlly

-‘than‘the?young boys_ln the studres of Wankelu(l975) and'

[
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, Hrycalko (1975) Further support for this COhClUSlon is

prov1ded 1n the dlscu551on of the soc1al relnforcement effect

» -

Inltlal Abllrty and Performance

The hlgh 1n1t1al ablllty group performed 51gnrf1cantly‘”

L-.better than the medlum or low 1n1t1al ablllty groups over the
-aforty'trrals- Thls result prov1ded support for the hypothe51s
v'which.stated- hlgh 1n1t1al abllJty level subjects perform
7better than low 1n1t1al ablllty subjects in- the learnlng of a.
":perceptual motor Sklll No hypotheses were made concernlng '
vtthe medlum and low ablllty groups, however, these groups. |

were. not 51gn1flcantly dlfferent from one another Th1s re— A

"l_sult suggests that the effectlveness of the pre= test for

a

dlstlngulshlng between subjects of dlfferent ablllty levels
must be crltlcally assessed - . |

B v The analy31s of early performance 1ndlcated that al-'
}though the h:gh ablllty group dlffered 51gn1f1cantly from ‘

'both the medlum and low ablllty groups, ‘the latter two' groups ‘

»g'were'v1rtually equal : However, in the analy31s of varlance

of later performance, the medlum ablllty level group lmproved'

: con51derably and althOUGh not Slgnlflcantly dlfferent from T

'”the low ablllty group,.lt was also no longer 51gn1flcantly .
.dlfferent from the hlgh ablllty group ' Only the high. and low‘
'ablllty groups were 51gn1f1cantl¥ dlfferent from one another

. An exanlnatlon of the raw means demonstrated that the hlgh

:\ablllty group mean was, greatest at each stage, followed by
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'tthe medinm‘abillty_leyelcmean in allrcases except stage four
»where.the‘lowlao}litylmean mas qreater The low ability
=group means also closely approached the medlum ablllty level
dmeans on staqes two and seven. | | |
Although the flve trlal pre -test nrov1ded strong
:'.evldence for the examlnatlon of: three dlStlnCt ablllty levels,_r B
3_1t is apparent from the results of the present stuﬂy that
fonly two 51gn1f1cant1y dlfferent ablllty leVels ex1st. tTné
.rootrof the problem may be rgflected Ln the var1ab1 lty of
‘the scores produced by the motor task used For'thls reason;h
lflve 1n1t1al trlals may have been 1nsufficlent to properly /-
Vassess the sub1ect s ablllty.y It seems qulte llkely that

;ten 1n1t1al trlals would have 1nchated the exlstence of

only two statlstlcally dlStlnCt ablllty levels.

‘A'Inltlal Ablllty and Competltlon

Q“?Wankel (1969)

’

, The 1nteractlon of ablllty level and-competltlon on
A performance was not 51gn1f1cant ln early, later or overall .
lperformance., Thls flndlng 1nd1cated that competltlogfhad the
lsame effect on the hlgh medlum, and low 1n1t1al ablllty |

_hlevels. The result lS slmllar to that found by Noble et. al

:g1958) and Ryan (1961), and contrary to the flndlngs of

7&,

Noble et al (1958) examlned 1nd1v1dual and soc1al

l"5igroups utlllzlng two oerceptual~motor tasks, eye hand coor-

?fdlnatlon (pursu;t_task) and~Lnterm1ttant selective respond;ng

1. T A
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\«'perceptual—motor skill, when the;lnlt;al,abl;lty

' _was that the audlence main efﬁect was not S1gn1f1cant,;

2

,test'in‘one of four 1ncent1ve condltlons. NGO 1nteract10n

hbetween ablllty level and the 1ncent1ve conditlons resulted.,
'“a study (Wankel 1969) examlnlng the performance of young ;';

ﬁ the same motor task d1d not flnd a 51gn1f1cant lnteractlonjf;

X audlence 1nteract10ns. o o - \»m

:-tlve 1nteractron may be qulte/depen ent.on the nature of the

122

(dlscrimlnatlon task) : Performance-on the'pursuit task did
not change, whlle dlscrlmlnatlon speed was fac111tated pre—
.sumably due‘to s001al'compet1t10n. The effect,was 1ndependent-

of the 1n1t1al ablllty level

nRyan (1961) had subjects perform a hand grlp strength

o Inltlal ab111ty level and competltlon lnteracted in
boys on a stabllometer. A recent study (Wankel, 1975) using

between 1n1t1al ablllty level and audrence nresence\ The:f

problem w1th reachlng any conclu51ons from the latter study

s

.

(although the ablllty level x trlals Lnteractlon @as 51gn1f1-

cant) thereby possxbly llmltlng any potentlal abllltY leVel

] . e

~

It seems qu1te llkely that an iblllty level p 1ncen—‘

task The flndlngs of the present study flnd no support fqr

“the stated hypotheses*WH*Eﬁhﬁere as follows Competltlon N

'fceases to be detrlmental in the early stages of the learnlng .
L of a perceptual-motor Sklll when the 1n1t1al ablllty level

i .of the 1nd1v1dua1 1s hlgh and competltaon ceases to be detrl-

mentai to performance 1n the late stages of the learnlng of a.

o

level of thel‘?‘

24, -
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Social Relnforcemant gng m tor Performance

The slqnlflcant social relnforcement effect indicated
that the reproof group had performed signlflcantly better.
;over the forty trlals than the control group. The performanCe

f]of the pralse group was not 51qn1f1cantly dlfferent from ¢
' elther the control or the. reproof group ThlS result prov1ded
'hfsupport for the hypothe51s that soc1al relnforcementqfac111—
d'.tates performance in the learnlng of a. perceptual—motor skill.
iThe second soc1al relnforcement hypothe51s, that pralse en—v“
' hanCes performance to a greater extent than does reproof in
'che learnlng of a perceptual motor sklll was not supported
' A con51derable number aof studies (Kennedy et al
”:Q&1964 Marshall 1965 Harney and Parker, 1972 Catano, 1975)
'have 1nd1cated that soc1al relnforcement enhances perfor-
mance Research examlnlng the value of reoroof has produced
fresults 1ndicat1ng both 1mprevements (Marshall 1965
_Harney et al 1972) and decrements in performance (Kennedy et
'f:aly 1964) | o | |
= ‘ Wlth regard to the questlon of how soc1al relnforce—'
f‘gy%ment affects complex motor performance, the results of thls,
:{.fstudy‘may be 1nterpreted 1n terms of an lnformatlon feedback—
'1ncent1ve mechanlsm (Catano, 1975) Thls may be exnlained |
{fas follows The subjeﬁi is in-a. 51tuat10n wlth no standard e

agalnst whlch to evaluate ‘the. quality 6f his oerformance, B

RN



therefore, verbal reproof is informative'and‘suggests his
performance is not up to the standards of other subjects‘
(with the exceptlon of his coactor). The failure of praise
to sxgnlflcantly affect performance ‘is contrary to the 1lit-
‘rerature (Harney et al 1972; Catano 1975) It is very likely
vthat the. subjects rejected the 1nformatlon as dlscreoant“
feedback, because the taskcwas very dlfflcult and performance
'even'for the,hlgh ablllty subjects was not very ‘good in re-

lation to the performance'pOSSiblevon the task.

Abilitvaeyel;léompetltionﬁanddsocial.Reinforcement:

- The early and later performance data analyses prov1de.
support for Martens s (1970) assumptlon ‘that soc1a1 relnforce—
ment affects performance more readlly in 1ater trlals because
'of the subjects 1nab111ty to 51gn1f1cantly 1nfluence his
.performance untll after con51derable learnlnq has occurred

ThlS 1nterpretatlon could be cr1t1c1zed becauSe of a lack of .

a soc1al relnforcement X ablllty level 1nteractlon, the

‘e
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assumptlon belng that hlgh ablllty SUbjeCtS should reach therv

:level of learnlng at whlch soc1a1 relnforcement may be effec—
tlve (subject is able to 1nf1uence hlS performance) before

ﬁ the low ablllty sub]ects.v The results of the present study
'1nd1cate that the rate of learnlng is. very 51m11ar (not '
.51gn1f1cantly dlfferent) for the dlfferent ablllty levels and
- the ablllty levels are also affected 51m11arly by socxal re-

1nforcement. ThlS flndlng suggests that the amount of 1n1t1al

. , . : : A T S
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o

_.learning rgquiied'for subjects té be able to influenée their
peffofmahcé is qﬁite,s;m;iafibétWeeh ability grou?s, althoUgh
 thei: édtuai lé?él‘of p§rfdrhancé_may be»qﬁité}différent
7'(1,?? theﬁperformanCe‘lével af which ﬁ}gh:iniéial abilityn
) subjects -can influencé their'pefformance iéésighificantly
'M-greater Ehan_ﬁhejperformance-léVel at_thch:fowkini£§ai
abilityrs@bjects can'inflﬁehéeltheir perfofﬁaQCe).
o >‘fIt,cQuld,be argﬁed élternativel? théﬁvhohcontingeht
social reinforcéﬁeﬁt did not provide inforﬁétive cues to the
‘suhjectS’pn'how'thei coulduimpréve'theigiperfbrmanée, and as
a reéuit,'inyihbﬁivatéd_subjécts;A:The moti&atibnal.aspect
| ofisocial'reinfoféément onld'fHeh have proauéédjthé'signifi—'
cant pefformancevchange;_by éreating interest in the task
dufing Iéter pérformanﬁe) when the intrinsic interest éf the
*task'had waned. The motivation interpreﬁatioﬁ-i§ ﬁ6t gavoredi

. . ) : n-
by the author for a number of reasons: to begin with, the

¢ " .

'//Baqger in which social reinforcement was 'given, a calm, direct,

»
“

monotpﬁefyoiée with no.atﬁempt to arouse or motivate tﬁe
.Subjécts‘(i.e;va simple statement"of fact) ; séCondly[ thgb
‘experimental'manipulatibﬁ Qsing é‘partition'tollimit feedba¢k 
 pfp§éd:veryféffeétivelgiﬁwas‘demométrated by the
1#§ost—eXpéfiMent inﬁervieWs; finally, arouéai data'did ﬁot
sdpéoft,é-motiyatibn ihterpretwtion for the soéiai féinfbrce—
'mént treatménts.. | |
The:lack of a competition x SOcial reinforcement

interaction, or an ability level x competition x social
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‘relnforcement does not necessarlly indicate that these in-
teractlons are not llkely to gccur The fact that the com-
petltlon main effect was not 51gn1flcant suggests that these
effécts have not been adequately tested Future studles must
- be directed towards examlnrng the interaction of significant

main effects. )

Ledrning and Motor Performance:

Early learnlng, later 1earning and overall learning
did not produce 51gn1f1cant effects on " the three main factors
or their interactions.' This result 1ndlcated that the treat—'

“ment groups all improved an;equal_amount. ~The nonslgnrflqant

LR

L . » .v i r ) LI . s - s
ability level and competition main effects,were contrary to

a

the flndlngs of Wankel (1969), lthoughxnumerous competltlon
'studles (Trlplett 1898; Strong, 1903 and Evans 1966, 1968)
have reported nonsignificant competltlon effects on learning.
‘In addition, a study by Noble et al’ (1958) dld not find an
.'ablllty level effect on learnlng w1th two perceptual motor
taSksr’ The non51gn1f1cant 1nteract10n effect between competl-
. tion and ablllty level supported the flndlngs of Wankel
(1969). |

The non51gn1f1cant soc1al‘re1nforcement maln.effect
on learnlng scores’ supported ‘the results of Catano (1975) who‘
found that subjects rece1v1ng pralse made fewer errors, ; -
however their rate of learnlng was %ot affected Addltlonal

s .
support for thlS flndlng has been reported by Harney and
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,Pafker (1972). Cohflicting fesults were found'by Wankel
(1975) who.indicated‘thatvsocial*refhforcement improved the
‘rate of learning for the-positive-reinforcement‘groap,.com—
pared to the control group over trialsAl The lack of 51gn1f1—
~ cant soclal relnforcement X ablllty level and - soc1al ;éln—‘i
vforcement X competltlon (audlence) effects were_51mllar to

€

the flnd;ngs of Wankel (1975).

Tonic-Heaft Rate and Motor Perforfance :

V-The'tohic heaft rate data'indicated'a‘signlficant
competition effectb’ Examination of the mean dev1atlon scores
revealed a 51gn1f1cantly higher heart rateAfor the competition
‘treatmeht'group than the no-compet1t1on treatment groups.

This findiné brovided suppOrt forvthe hypothesls which
’fvstated:' competltlon 1ncreases the 1nd1v1dual S phy51ologlcal
‘ arousal durlng the learnlng of a perceptual -motor sxill. The
.result is 51m11ar to the flndlngs of Evans (1971, 1972, 1973)
and Wankel (l97l) for the effects of rlvalry;<Evans‘(l973, -
1974) for the effects of‘sccial compariSon;_anlerycaikc (1975)
for the effects ofﬂan audience. The'result is cdntrafyfto

the findings of Evans (1968)"and'waﬁke1'(19ii) for the effects
fofiheaft rate on social>facilitaticn. The . lack of an accom-
‘panyiﬁé competition effect on performance scores (along w1th
the ‘heart rate effect) parallels the - flndlngs of Evans (1968)
;and Hrycalko (1975) . "

Elliot (1969: 226) has sugéested that one of the
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most consistent aCcelerators of heart.rate is‘incentive for
‘perceptual motor performance. Based on thlS conclu51on

Evans (1971, l972 1973 '1974) has concluded that rlvalry and
SOClal comparlson are incentlves. Slmllarly, 1t ¢an be -con-
cluded invthe.preSent study that s001a1 evaluatlve competltlon'
increased tonic_heart rate_and therefore, can be considered: |
“an incentiue. In the'preSent study social.reinforcement did
not 1ndlcate 1t was an 1ncent1ve. However;:a‘three factor.‘
:(ablllty level X competltlon X soc1a1 relnforcement) 1nter-
actlon effect 1nd1cated that competltlon did. not 1nteract

'w1th soc1al relnforcement in- the same manner for all. three

ability levels (Frgure‘9).

The Palmar Sweat Print and Motor Performance-'
The palmar sweat prlnt falled to produce any signjfi-
'-cant flndlngs, although missing data may have 1nf1uenced the
results to some degree. Thé’lack of 51gn1f1cant flndlngs
w1th an audlence present was contrary to the flndlngs of
Martens (1969 a,b) but supported the flndlngs of Cohen and

Davis. (1973{

The- palmar sweat prlnt did prove to be a quick easy;
-method of measurlnq arousal;" however, the lack of 51gn1f1-_n
'wcant flndlngs 1s const1ng The main problem with.the techni—
.que was the time involved in scorlng the prlnts If a laroe‘
number ‘of prlnts are taken the tlme element is compounded by o
mlss;ng data as»some prlnts cannot be scored.. The reliability

measures for this technique for both test—retest and
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1nter—rater rellablllty were extremely hlgh Gcoring»the

prlnts as dev1at10ns from a basellne tends to reduce p0551ble

e

errors. - e ey 'w;_ S o

TonichHeartiRate, the Palmar Sweat Prlnt and Motor Performance.hth
The present study correlated the sweat prlnt scores
w1th tonlc heart rate scores for the one hundred and elghty
. subjects at each stage._ W1th the exceptlon of stage elght
all" correlatlons were non51gn1f1cant.' “The stage elght corre—.
latian ‘was 51gn1f1cart but very low ' These results support
the flndlngs of Elllot et al (1970) who have suggested that
heart rate and skln conductance differ in thelr motlvatlonal
s1gn1f1cance. A number of studles (Lazarus et al 1963
?Malmstrom et al 1965 Wllklnson et al 1972, Welsenbergret al
1976) have examlned the correlatlons between these two mea—~.
sures.and various other arousal technlques and supported_the-'
conclusion of Elliot et al (1970) .A . -
Elliotv(1970) has 1ndlcated that any study w1th a
restlng heart rate of elghty six or better. w1th a reasonable
number of subjects must,have'some unrelax1nq prOpertles.ﬁ.Inv
the.present study‘the average.resting>heart;rate was eighty-'
two and.one-half (N = 180). This result suggests that this‘5
‘study is ableito provide a'relatively accuratebaSSessment -
of the relative merit of the two autonomic techniques'for
measurlng arousal in motor. performance. It was concluded that

tonlc heart rate is a more approprlate technlque for measurlngv"
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the motivating,effects of incentives. in motor performance,

Y

This=finding.supports_the'concluSLons,Of Elliot (1969).

Post- Experlment Questlonnalre and Interv1ew.-'

The results of the post experlment questlonnalre 1n—'

: dlcated the subjects enjoyed the experlment and that almost
'all subjects trled thelr best on every trlal. Subjects dld
.not-mlnd coactlng on . the-task lendlng@some credence to-thev
.~1dea that belng 1n the room w:th a coactor tended to lessen

::the stress encountered in. the test room (Dav1dson and Kelley,

1973) Alternatlvely, subjects may 51mply have been demon—"
stratlng the de51re for social comparlson" The latter con-‘
clusion seems more llkely as the ‘two competltlon groups dlf—
fered 51gn1f1cantly in heart rate and addltlonal subjectlve

reSponses (1nd1ca;1ng that the presence of an audlence ‘vro-

- duced a more stressful 51tuat10n) but dld not dlffer in

their reactlon to~the‘presence of a-coactor., If a coactor

lessened stress it would be expected that the competltlon

-group would have expressed a greater desire for coaction.

i

_\

A 81gn1flcantly hlgher number of competltlon subjects
were bothered by the audlence and . felt they could perform‘
better alone.- This subjectlve support for-the tonlc heart
rate " 1ncreases prov1des further ev1dence that the audlence
manlpulatlon was effectlve and that young boys percelve an
audlencv of experts" as a source of evaluatlon.' Lack of

performance changes-qu;te likely reflects the nature‘of the



‘_task.'

Although the majorlty of the subjects in both the

»competltlon and no- competltlon groups 1nd1cated that they o

fhad competed agalnst thelr coactor, there was not a 51gn1f1—

cant dlfference between the responses of the two competltlon

.groups“ The-exact reason for thls result is not clear, al—~.

though the subjectlve responses lndlcate that an. nvaluatlve

T

-51tuatlon 1n terms of rlvalry (person orlented competitlve
.behav;or).'tlt must also be noted that the strength of-. the

f;competitivelmanlpulatlon may have been reduced by the use of fﬁ»

a_partition,between coactors. Brun1ng~and Mettee‘(1966) used

4

a partition but termed the situation "individual" competition
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_audlence is not the sole crlterla for produc1ng a competltlvei

rather than ' soc1a1".competltlon (coactors with'no partition).

,Furthermore, Jelllson and Icles (1974) have demonstrated the

1mportance of belng able to see your opponent 1n competltlve
: _ I .
51tuatlons.' J

The results of questlon seven (a non s1gn1f1cant chi

_Square);lndlcated that the experlmental situation had effec—-<

tivelyvdisguisedrthe-fact,that the Study was'designed to -

"examine'competitibe behaVior. fSubjects OVerWhelmingly in-

5d1cated that they dld not feel they‘were expected to try to’

do better than their coactor.,@
. The interview data confirmed the findings of the -
questionnaire. “In addition almost all subjects indicated
: ; o : . I ;

thatlthey‘had_found the task difficulgﬁand had little



’1nformat10n prlor to enterlng the experlment room.‘ The
effectlveness of the partltlon for llmitlng feedback was
'accurately desrlbed by one subject (when asked 1f he had any
‘1dea of how hls coactor was performlng) : The response was
"No, maybe the b10n1c man could but not me; . SUbjects, in
igeneral,:expressed a strong desrre for feedback on. thelr
.performance, regardless of whether or not they felt 1t could'
r;lnfluence thelr performance.* The concern for 1nformatlon onf
*”task performance comblned w1th the percelved 1nfluence of an
audlence could be 1nterpreted as support for Martens's (1975)
h,deflnltlon of competltlve behav1or (task orlented competltlve
behav1or) '-However, there is no ev1dence in the present
study to 1nd1cate that the competltlve and non competltlve
.~groups dlffered in thelr concern for their performance on the

task.
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 CHAPTER V .

' SUMMARY AND CONCLUSIONS
SUMMARY

The purpose of this study was. to examlne a 5001al
”evaluat1Ve deflnltlon of competltlon and determlne whether
_ competltlon, lnltlal ab111ty level and soc1al relnforcement
‘vlnteract to 1nfluence the performance of ‘a novel perceptual—
r'motor Sklll On the ba51s of a review of the llterature a.
strong social evaluatlve and potentlally competltlve experl—'
mental 51tuatlon was developed o
Two hundred and forty— even junior hlgh school boys
‘were glven a vae trial pre test on the ball roll up gane.
Based on the pre-test subjects were a551gned to one of threej
ability'levels} high, medium and low. Ninety'pairs of'Sub-,'
}jects (thlrty palrs from each ablllty level) were randomly ”
'selected to perform an addltlonal forty trlals on the ball
roll up game in one of elghteen treatment condltlons (w1th1n
each ablllty level flve palrs of c&actors were randomly

/ .
r_a551gned to ‘one of the six competltlon -social relnforcementr

/
/

comblnatlons).
To sUpplement.performanceddata; tonic heart rate and
"'palmar sweat prlnts were obtalned as measures of phy51olog1-

oal arousal. Prior to the beglnnlng of the experlment two

133 .
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resting measures . for each technique were obtalned and the
naverage of the two served as a basellne< The arousal data -
" was analyzed in terms of deviations from the basellne.
Additionaliinformation pertaining to the subjects' percep-
tion ofythe experimental srtuation was.obtained With‘a poSt;
n'experihent‘questionnaire‘and taped.interyieWS.e |

| The experlmental de51qn was a 3 x 2 x 3 x 87 factorlal
de51gn w1th repeated measures. on the 1ast factor (ablllty |
1evel X cOmpetition X soclal re;nforcement x-blocﬁs of-trlals)J
.Subﬁects were'nested within'therfiretethree factors v'Data

_1ncluded means and standard dev1atlons for each of the treat-'

o ment groups at each stage ‘for performance, heart rate and

sweatlng; Correlatlons between heart rate and sweatlng-were
computed forgstages One to«eight. In‘addition'to overall
performance, early and late performance were analyzed as
well as, early, later and total fearnlnq (3 x 2 x 3 analy51s
of variance) Flnalfy, the post experlment data was analyzed
iboth descrlptlvely and with non- parametric (chi square)
statlstlcs. |

It wasvfound that social reinforcement (reproof),
81gn1flcantly fac111tated performance,‘whlle competltlon had
no effect. The hlgh ab111ty grOup performed better than
thev;ow apillty groupgthroughout:the experiment. . Groups“
learned at-the same ratepover the. forty trials~regardless of

e

the treatment condition. In later performance competition

I

had a significant affect on learning, the competition
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group performance decreased while the non= competJtlon group

continued to lmprove Tonic heart rate demonstrated that
competltlon was an incentive, while no 51gn1f1cant dlfferences

were found wlth the pg&mar sweat print. The two measures were

. found to have low nonsrgnlflcant correlatlons wrth each other.i-

'dQuestlonnalre and lntervlew data tended to,supportithe»behav—j

ioral results,
CONCLUSIONQ

1. ‘Ablllty level competltlonvand social relnforcement do .*
fnot 1nteract to affect learnlng and performance in .a com—
::petltlve srtuatron. |

2, 1Initial ability level is not a siénificant factor for
. determining the‘effecte sociai factors have uponvcomplex

perceptual-motor performanceh |

3. legh lnltlal ablllty level subjects perform better than’

low 1n1t1al ablllty level subjects in a competltlve

.

situation.

4. Soc1al relnforcement facilitates performance, with reproof

belng significantly more fac111tat1ve*than a control
condition.
5. Socialrfactors (social reinforcement and competition)

have greater effect in later performance, after. some initial

learning occurs.

6. In comﬁlex perceptual-motor performance, the informational
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value‘of social reinforcement appears to be of greater

51gn1f1cance than the. motlvatlonal component

N

Tonic heart Pate 1nd1cates that competltLOn is an

Ty

1ncent1ve.

‘Tonic heart rate and palmar sweating ‘arousal measures.

- are unrelated in a competitive situation.

A,nPracticaIvImplicationsnof'the Study°

Competltlon does not lnfluence the performance of young

boys on a. novel complex perceptual motor task ' ThlS'v

flndlng 1ndlcates that teachers and coaches reed not be

'bvconcerned w1th-the evaluatlon potential of the initial.

learning situation.

- Tonic heart'rate'rndicates that competition is an incen-

tive. This finding indicates that competition has a psycho-

N

logical effect on young boys\bht it is not manifested in a

. change in performance.

Young boys must attain an initial amount of learning before

social factors (e.g. audience, competition, social~rein—'

’

forCement) can affect p=rformance w1th a dlfflcult
perceptnal—motor skill. .The problem fac1ng;coaches‘and
teachers is determining when that level- of iearnlng has‘
been reached and then deallng effectlvely with- any detrl-‘d
mental effects o6n performance; ‘ ‘

The subjectlve respoqses of young boys 1nd1cate that a

coactlon 51tuatlon tébds to prq&gce rlvalry between the



COactors, but thlS effect is Lndependent of the eValuatlon

’potentlal of the 51thatlon. It 15 lmportant for teachers

;’Jand coaches to reallze that ‘tte effects of soclal evalua-

'7't10n comblned wlth rlvalry could produce a very strong'

R R

N

bumpct;uxuu cx;cuﬁ,‘WﬁICﬁ_CU*Ia”banlfest 1tseIf'1n per—

- tn.{g.‘, L

';Lformance change, partlcularly after an 1n1t1a1 amount of
';:isklll on the task has been attalned R
hsr_rThe 1nformatlonal\component of socral relnforcement is an
'effectlve fac111tator of complex perceptual—motor per—'
_formance. Thls flndlng suggests that providlng the student
with emotion free Lnfornatlon can effectlvely lmprove per—
Vu formance. This conclu81on 1nd1cates the vaer of a lowv-
'dkey approach to 1mprov1ng performance rather than the-'
'r-"pep talk“ motlvatlonal approach often advocated in the'
'.past.'. - ?,[1 | |
i6. Reproof lS a partlcularly effectlve fac11 tator of complex’.y
.perceptual-motor performance.i It appears to be very ef-'v.
'fectlve if it ls percelved as helpful 1nformatlon rather:

. than as a personal attack on the performer.tn

Recommendatlons for Future Researcr

1,. Further examlnatlon of: perceptual—motor performance w1th
young boys requlres careful con51deratlon of task
'c}idlfflculty I o

.'2,']Stud1es 1nvolv1ng young boys, complex perceptual motor

' performance and soc1al factors requlre a prellmlnary
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. . 1}
practice period prior to the introduction of the experi-
mental treatment.
3yj~Future social reinforcement re search should empha51ze

further efforts to determlne the relatlve merits- of the

informational and motlvatlonal components of soc1al

i

' 'reinforéemeht.
4. Future studxes of competltlon should attempt to deter-
mlne whether the subject percelves the sxtuat:on as com-
 petitive 1n.terms ofzsoc1al.evaluatlon (task oriented
competltlon) |
>5. Addltlonal research 1s needed to dttermlne conclu51vely
'the ro;e of- 1n1t1al ablllty in perceptual motor perfor—

‘mance.

g
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PILOT STUDY ANALYSIS OF VARIANCE
OF PERFORMANCE SCORES
Source of . Sum of Degrees.of Mean
.JVariation ©  Squares - Freedom Squares - F
‘ e ! ' &

A: Groupsi' o . .524.04 3 1.97
S (A): Error (a) - 3224.04 - 36
T: . Trials 1189.11 ®  8(1) . '148.64  11.68%**
Ax T o . 85.33  24(3)  3.56 0.28
s(a) .x T: Evror (b) 3665.47 288(36)  12.73
Total » 8694.99 . 359
***p ‘ .005

#Degrees of freedom in brackets indicates the conservative'
| ‘ O

degreeS'of'freeddm for Greenhouse and Geisser Conservative p

i

thest;
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.PALMAR SWEAT PRINT PROCEDURE

g The palmar sweat print technique was developed by
‘Sutarman . and Thomson (1952) and recently described by Johnson
and . Dabbs (1967) . The palmar sweat index .(PSI) was defined
as the number of glands secreting sweat in a 4mm square area
around the central-: whorl of a fingertip. The fingerprint
"was enlarged x10° w1th a mlcroprOJector and the image was
projected downwards. A white scoring template (with a grid
“to aid counting) of proper size to represent a 4mm x 4mm
area of skin surface was positioned under the central whorl
of the image. Active sweat glands showed up as open pores
along the ridges of the fingerprint while inactive glands
showed up as darkened points.

’ Flngerprlnts were taken by initially w1p1ng the
fingertip with a tissue to remove residual persplratlon, then
applying a thin layer of the solution from the container
with ‘a dab or the glass stopper. The solution dried in 10- 30
seconds and was then covered with a piece of Scotch "Magic"
transparent tape. The tape was removed bringing the print
with it, and ediately plaged on a glass microscope slide.

" The tape was fgmoved 51de to 'side rather than proximal to
distal. »

Actlve sweat. glands were v1slble on a flngerprlnt .
made w1th the following solution:

: Polyv1ny1 formal - (Formvar 15/95E 5 gm
~Butyl phthalate L : 2210 ml
Semi-colloidal dlsper51on of . s :
. graphite in trlchloethylene o »
(dag.155) : foe S 20 gm:
Ethylene dlchlorldg,acz_ S 100 ml" -
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PRE-TEST INSTRUCTIONS

-

-Hi! I am from the university and I have come to this
school to' test boys your -age on eye-hand coordination. This
game (points to ball roll up game on table) involves eye- hand
~coordination and I am going to let you have five tries to
see how well you can do it. The idea of the game is to see
‘how far you can get this ball (picking' up ball) to roll ‘up

. the incline'(rolling the ball along the incline) before .
allowing it to drop through (drops ball through incline to
padded surface - no scores are indicatéd on the padded sur-

face). Once the ball begins to roll, you cannot let it roll
back to the wood or the try ends. Thls is how to do it (the
- experimenter performs one trial). Remember, the idea is to

get the ball to roll as far as possible before allowing it
to drop through the rods. Would you like to try it five
times? (Subjects responds.. .then performs five trials).

: Good! Now, before-you go back to your class could
you answer a couple. of questions.. First, of all the boys .
I test at Hardisty School, a number of boys will be. chosen to
try forty additional trlals, just as you've done five here .~
today. If you were selected would you like to try forty
more trials to see how much better you could get at the.

game° (subject. responds) ‘Secondly, could you tell me if -
you've ever tried this game before, even. if it was only. -
once’l (Subject responds). -Okay, very good, one last thlng,

it is very important that you don't discuss anything: about
. the game or. how you did on it with any of the other boys in
your class. -Do you think you could do that for me’f’(Subject
responds) . . Thank you very much! You can go back to your
. class now. Maybe I'll be seeing you again before long,
" bye for now. : . B S

25,
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.~ GENERAL INSTRUCTIONS

Hello boys, come on in. You have both been selected
from among the boys here at Hardisty to try .the forty ad-
ditional trials I mentioned to you when you did the original
five trials. -However, this time I will test/ you both at
the same timﬁ~(points-to two tabges, chairs ‘and games).’' This
will allow me tofacquire the net ary information much more
quickly. . I would also like to take your heart rate (points.
to the two portable electrocardiograms on a second table),
-so you will have to take off your shirts to allow me to
hook you up to the machines. ' ‘

As the electrodes are being attached the experimenter calms
the subjects by telling them they won't feel anything and
have nothing to fear. After attaching the electrodes .each
subject is seated at a game. : e : -

Feéllas, I am taking your heart rate simply becé@se-
it has been shown. that when people are learning different
skills, like the one you are: about to do, drastic changes
in their heart rate can influence their performance. For
this reason I must be aware of what your héart rate is = -
throughout the forty trials. .I will also be taking finger

_prints as you do the game. This is because perspiration-

on your fingertips may . influence your performance. The

type of finger print I am taking allows me to tell how much
perspiration there is on your fingers by.looking at the print
under a microscope. Taking the print will not hurt you at
all and simply involves wiping your finger, putting a little
of this solution on your finger, letting it dry, which takes
about ten or fifteen seconds, and removing the p:int with
Scotch tape (experimenter demonstrates on his own finger),.

I will take a heart rate and sweat print measure after every
five trials. Now, I would like you both just to sit and re-
lax for five minutes. In a couple of minutes I will take’

" the first heart rate and sweat print measures (after two

minutes the first of the measures were gbtained). Now, I'd
like you both to sit and relax for another two minutes before
we start (two minutes passes). We will take another heart ‘
rate and sweat print before getting underway (the second of
the two pre-test measures was obtained). : -

' All right boys, in addition to the heart rate and

- sweat .print measures there are two other changes on this test.

The firsteyou are aware of, forty trials instead of five.
Secondly, I would like you each to keep your own score.
Please write your. name at the top of one of these score sheets

(a four square inch piece of paper with trials one to five

and a blank for each score indicated on it), and score as
follows: . Score the rumber 'the ball lands on when it first

o
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drops through the rods. Remember, you want the ball to roll
as far along the incline as you can before allowing it- to

drop through. Once the ball rolls away from the wood the

trial begins. The trial ends when you get the ball to the
top of the incline or it drops through the rods or it rolls
back to touch the wood at the starting point. It is very
important that you see where the ball first lands, not where
it bounces to. You must be ‘honest in giving yourself the
correct score. Remember, you score where it flrst lands, not
where it bounces to!

After each trial I want you to pick up your ball, put
it back at the starting point, mark your score and wait
quietly for me to tell you when to begin the next trlal D¢

-not begin the next trial until I tell you to.

. One final word of caution, it is very 1mportant that
once the experiment begins, you do not say anything. If you

‘groan or cheer at your. own performance’ you will dlstract your

coactor from his game, hlnderlng his. performgnce and ruining
the experiment. The partition is set up so that you do not
bother or distract each other. Testing two of you together
allows us to get the required information twice as fast, so

' please give me your cooperation.

For both the competition and no-competition groups the experi-
ment.is identical to this point. At this point the experi-

- ment beglns for the no-competition group and the competition -

" group receives the competition instructions {(experiment beglns)

~Following the experiment, subjects are ufthooked from the '
electrocardiograms and asked to complete the post-experiment

- questionnaire. Before returning to class, subjects are all

requested not to.discuss the experiment or their performance
elther with their coactor or other students. They are
1nformed that in this manner,‘all boys tested will have an
equal chance. : : '
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COMPETITION TREATMENT INSTRUCTIONS

Okay fellas, before we begin "‘the experiment, there
are four gentlemen here from the university who have done a
large amount of previous research with this game and are
experts in learning studies with boys of your age. “They are
very interested in this experiment and how you boys go about
learning the task. They have asked if they could come in to
observe your performance over the forty trials and make a
few notes. I couldn't see anything wrong with that so I have
agreed to allow them to watch. ‘I hope that it is okay with
both of you? (Experimenter obtains the verbal consent of
the subjects). ' ' ' '

The audience is brought in, seated, and the expériment begins.

K2
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Praise:

Reéroof:

Note:

,“\

Good work boys, you are both doing okay, it eva 2 t

very tough task.

n

Voo

You re both’ d01ng very well. "'. ' L

L

You're both certalnly d01ng much better than most

boys do.

. | ., N - |
Excellent, you're-both just excellent. . "

»

Not too qood boys.

Certalnly, you both could do much better.

Boys, you re’ both d01ng worse than most boys do.

Very poor boys, very poor. , . ‘

Praise, or reproof was ‘given verbally after the flrSt

third, fifth and seventh stages of trials, in the

order indicated above. - After the second, fourth and
sixth stages of trials,; ‘praise and reproof were
given non- ~verbally in the form of head nodding or
shaklng, wherever p0551b1e.f Reinforcement was glven
in a: calm, matter of fact manner and was not contin-
gent on performance " No effort Was made to arouse
or motivate -the subjects. : : :

* I/" R

"‘, "

165



APPENDIX G

PERFORMANCE RAW SCORES, MEANS AND

STANDARD DEVIATIONS

166 .

%



RAW PERFORMANCE "SCORES °

NO AUDIENCE
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13

12

11

- Trials ; »
Subject Age Class Base Line ] 2 3 4 5 6 7 8
N f : o
High Ability Control . v .
1 12 2,3 12 16 8 8,10 10 6 15 21
2 12 2,3 12 16 17 18:12 24 8 13- 17
3 13 2,4 19- .13 15 -9 11 8 .7 10 20
4. 13 2,4 12 11 16 20 20 ‘21 30 24 19
25 13 1,5 12 15 16 20 23 24 19 14 18
6 ‘13 1,5 10 - 12 11 7 6 11 13 11 14
7 15 1,5 18 14 . 8 10'17 6 13 15 18
8 13 1,5 10 9° 10 ,10 16 20 25 17 15
.9 13 2,4 11 9 12 12 14 9 13 15 22
10 13- 2,4 11 9 3 5 5 3 6. 5 4
‘High Ability Praise
1 13 1,2 11 4 11 18 19 16 17 18 12
2 13 1,2 10 - 120 10 4. 26 17 11 16 6
3 T 13 1,2 11 6 6 .3 2 2 6 10 10
4. 13- 1,2 10 19 19 24 12 25 18 23 21
5, 12 1,4 -1 +7 1015 7 .6 3 6 5
6 12 1,4 g@, 5 6 13 7 17 9 15 10
7 13 2,5 15 10 '8 10 10 13 10 19 13
8 13 2,5 16 12, 16 16 21 14 14 12 20
9 12 1,3 17 £ 21 6 2,12 4 4 11
10 13 1,3 22 5 17 14 23 19 6 15 15
High Ability Reproof
1 13 1,2 14 6 11 13 15 19 - 77 17 16
2 13 1,2 10 6 12 .12 8 13 14 8 14
3 13, 1,2 14 15 11 10 19 24 23 18 28
4 13 1,2 22 12 5 7 7 12 16 22 23
5 - 12 1,3 11 16 12 11 13 20 22 24 =24
6 12 1,3 10 13 .9 20 11 11 15 18 TEdy,
7 12 1,3 16 8 15 7 4 6 14 g 7
8 12 1,3 14 g-°15 11' 11 17 14 13 18
9 12 1,4 10 16 32 14 17 24 27 24 26
10. 13 1,4 17 3 11 . 4 4 15

&Y
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AUDIENCE
N : . . . Trials - S
ibject Age .Class Base Line 1 2 3 4 /6 7 8
G ' :
High Ability Control
1 12 1,3 12 6 13 5 12 17 15 16 20
2 13 1,3 15 17 6 15 12 10 13 12 15 .y
3 13 1,5 - 13 8 17 14 15 23 25 27 19
4 14 1,5 12 .13 13 7 1 3 . 5: 6 .20
5 12 1,4 10 '3 17 18 24 21t 12 12 12
6 12 1,4, 10 15 15 8 10 9 9 10 . 6
7 12 1,4 12 9 -6 10 17 7 14 10 16
8 12 1,4 12, 16 14 17 18 12 10 15 18
9 14 2,4 10 11 13 12 10 20 11 15 21
10 13 2,4 21 9 5 16 16 23 14 6 14
| N A
: ’ i » ‘ﬂﬁg\v ;J’X
. High Ability Prai « ko p
1g ility ralse | | - Vfw %§zﬂb
1 13 2,4 12 .14 9 16 11 10 17 23 "1%
2 13 2,4 Sl 7 9 18 10 9 16 13 21
3 13¢ 2,5 16 24 23 14 15 15 16 .9 27
4 14 2,5 12 6 8 11 11. 7 .14 18 15
5 ¢ 13 2,4 10 14 12 19 21 23 .18 13 8
6 13 2,4 11 24 23 29,29 21 31 20 29
7 12 1,4 11 12 8 .20 18 24 24 19 .10
8 12 1,4 13 10. 8 14 11 23 14 18 16
9 13, 2,5 12 27 22 20 40 32 35 26 @ 34
10 14" 2,5 14 14 11 11 15 7 11 10 10
High Ability Reprpof o o
' B o i;):xl,‘ “gm ) . o ’
1 12 2% A ‘l%%ggﬁldz 19 22 13,29 19 22 23¢
2. 12 2,3 15 ¢ 10 23 30 16 19 31 24 17
3 12 -~ 1,3 21 - 12 25 25 22 16 15 13 15
4 12 1,3 13 14 17 15 11 12 19 17 .13
5 14 2,5 12 11 6 14 12 13 17 1511
6 13 2,5 13 16 23 21 17 26 16 15 19
7 13 1,2 15 9 -5 5 5 17 11 .14 13
8 13 1,2 11 14 17 10 20 19 20 24 17
9 12. 1,5 10 13 15 18 15 17 18 17 15
10 13 1,5 - 14 7137716 16 13 11
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o

£
NO AUDIENCE

/
/
¥
/

w .
o / : ) _ Trials ‘ v
Subject Age Class Base Line 1 2 3 4 5 6 7 8

| |
|
Medium Ability Control

1 13 1,3 6 12 7 11 11.21 8 7 11
R 12 1,3 8 10 7 20 18 13 16 23 10
3 12 1,3 8 8 5 .5 6 12 9 14 5

4 12 1,3 7 10 9 10 6 213 . 9 9 13
5 13 1.4 7 3 6 7 9 1 8 8 13
6 120 1,4 8 6 9 13 8 7 7 15 14
7 12 1,4 6 ij0 2 7 6 2 1 9 7
8 12 1,4 7 7 4- 5 6 3 6 5 9
9 13 1,4 8 13 11 12 21 11 16 25 14
‘10 12 1,4 7 15- 8 9 15 11 14 16 18

4 ) .

- /
Medium Apility Praise N - ’ S ‘ /.
wo 1 14 2,5 9 16 4 10 9 12 6 8 /11

2 14 . 2,5 7 9 8 10 5 10 11 77

3 13 1,4 '8 13 13 5 12 11 22 17 18
4 13 1,4 4 >~ 7 11 13 21 23 18 24 23' .21
5 13 1,5 6 13 15 15.18 9 31 30 19
6 13 1,5 9 g 10 9,17 18 15 14 13
7 13 1,5 8 . 10 7 0711 7. 9 9 10
8 13 1,5 7 11 12 9. 8 20 2121 '25
9 13 - 2,4 7 .4 3 10 5 12" 16 -13 14
10 14 2,4 6 127 20 8 16 11 13 13«11 |

Medium Ability Reproof
P 120 1,2 00 7 7 9 9 12 13 15 16 22.
- 12 1,2 8 , 17 24 13, 21 20 18 9 23

3 12 1,3 2 13 11 -11- 7 12 9 5 9
4 12 1,3 6 4 10 3 9 11 5 7 18,

5 12 1,4 7 £ 5 12 15 15 16 21 16
6 11 1,4 7 13 17 19 12 -22 2% 20 . 16
7 13 1,5 6 2 8 9 13 12 10 9 20
-8 13 1,5 8 10 3 11 8 2 9 14 14
9 13 1,5 8 7 11 10 7 13 9 12 14
10 13 1,5 7 25 19° 17 _21 24 14 23 16

s
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 AUDIENCE

: : : _ Trials o
Subject Age Class Base Line 1 2.3 4 5 -6 7.8

Medium Ability Control

15 21 17 17 20 13

p-3

1 13 2,3 7 & .6 :
2 12, 2,3 8 22 \18 27 11 13 32 13 20
3 13 1,3 8. 10 25 10 7 -15 .6 13 22
4 12° 1,3 9 12 8 9 9 12 13 13 16
5 12 1,3 6 6 5 4 6.5 16 12 19 -
6 12 1,3 7 5°6.6 5 4 6 8 11
7 13 1,2 9 6 7 12 1113 16 8 -9
8 13 1,2 8 5 5° 8.10 10 5 11 5
9 14 1,5 8 2 '13 5 2 6 1212 3
10 13 1,5 7 22 13 14 -18 15 20 16+ 8
Medium Ability Praise
1 13 1,5 6 9 7 4 9 10 16 10 .9
2 13 1,5 6. 10 13 11 "10 18 12 . 6 6
.3 13 1,5 9 3" 9 6 14 15 8 7 11
4 e 13,15 9 14 12 1515 18 19 19 15
512 ' 1,3 g 5 s, 9.7 10 ‘9 12 11
6 \5N;\\;1,3 15 19 22 20 12 13 20 13
7 13 275 0 13 8 6 13 -11 10 6
8 13 2,5 9 13.-17 20 17 24 22 16
9 13 2,5 . 8 8 14. 12 14 9 11 7 6
10 - 13 725 . T 6 311 11 11 13 18 14 21
i ” ) . .' ' - . . : ) . E
Medium Ability Reproofs - , .
o : . ' : : : ¢
1 13 2,4 7 20 7 I3 11 11 15 11 14
27 13 - 2,47 8 8 11 15 11 10 .-16 .11 14
3 To12 1,4 6 -7 8 15 19 27 '3 23 27
4 13 1,4 8 . 11 19 25 22 .21 23 23 26
.5 13 1,2 7 2 5 4 8 7 1 1 7
6 13 1,2 9 16 ‘15 7 '8 .17 18 .33. 27
7 12 1,3 6 9 8 5 11 14 14 15 16
8 - 12 1,3 8 - .12 7 22 12 22 18 11 12
9 .12 1,3 9 6 3 9 12 10,17 12 "18
o 12 i1,3 9 6 10 14 .20 20 26 22 12

o

-
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NO AUDIENCE

' o ~ Trials
"Subject Age Class Base Line 1 2 3 .4 5 .6 7. 8

Low Ability Controi

12 11 4 16 11 -5 19 11

1 13 1,3 4 . '
2. 12 1,3 3 10 16 12 .16 21 15 23 23
3 12 1,4 1 9 7 3 6 2 .6 12 12
4 12 1,4 2 .9 & 10 13 1} 13 10 20
5 - 13 1,3 4 12 10 23 -1, 6 13 5 3
6 S12 1,3 3 11 4.8 13 7 514 9
7 13 2,4 5 3 ‘12 10 10 17 8 16 15
S8 14 2,4 5 4 9 11 16 2215 31 .22 (
9 12 1.3 1 10 10 12 10 10 19. 4 &/
10 12 1,3 4 g o 9 7. 6 3.8 9
Low Ability Praise : B o é%?'
1. .12 1,3 3 7 10 12 14 15 1l 11 8 |
2. 12 ¢ 1,3 . 3 13 5 18 13- 7 13726 21
3 13 1,2, 3 & 7 - 8 16 12 14 14 13
4 13, 1,2 i3 6 3 4 5 ‘10 .7 .10 14
5 12 - 2,3 4~ 7 21 19'21 18 12 ‘15 24y
6 ~. 12 2,3 o % ~7-13 12 10 6 7.-19u””€”0;
7 12 2,3 4% % .8 13 14 "6 .16 16 10" -9 7
'8 12 2,3 ‘4 9 1. 4w:5 . 5 8 4 6 ’
Q 13 1,5 3 5 1s 107 9 ‘12 ‘6 14 . 2
10 14 1,5 3 0 8 Al- 6 6 6 10 13
- ‘z . : ! “b . Pw
Low Ability Reproof , _
1 127 1,4 3 17 8 8 14 8 5 7 9
2 11 1,4 5 6 13 9-°14..13 -9 10 6
3 13 - 2,5 5 5 20 12 17 14 19 22 9
4 .13 2,5 3 11 .9 20 11 .20 ~17 18 21
5 14 1,2 4 5 12 7 24 ‘15 8 14 13
6 13 1,2 .5 10 14 1120 -19 11 13 18
7 13 1,5 37 20 13Q20 19 12 8 8 14
8 ¥ 1,5 0 8 9 7 11 -7 13 14
9 13 - 1,5 2 14 7 26 11 15 20 17 .25
10 14 1,5, 5 5 4 8-=10 13 T8 10 12
A
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AUDIENCE -

i T R g Trials -
Subject  Age Class . .Base Line 1 2 3 4 5 .6 7 8

'LOW-Ability'Control‘

1 13 1,2 4 15 " 15 11 17
2 13 1,2 5 5 12 2 13
3 13 1,2 5 9 15 9 8
4. 13 1,2 -4 6 3 7 9
5 13 2,4 . 2 9 7 8 7
6 13 2,4 5 . 11 12 16 15
7 12 1,4 0 # 11 11 10 8
8 12 1,4 0 4 2 6 6
9. 12 2,3 5 7 9 12 20
10 127 2,3 4. 2 3 10 4

Low Abili;y ggaise

i - KN

1 13 . 1,2
2 13 1,2
3 13“'5s 1,2
4 13 1,2
. 5 13 2,3
6 13 2,3
7. 13 1,5
8 13 1,5
9 12- 1,4
£0 12 1,4 -

Low Ability Reproof - a
1 12 1,4 3 810 &8 14 21 26 26 0 20
2 11 1,4 1 9 9 5 15 11 11 11 9
3 12 2,3 2 ~l0 12 %3 18 13 1% .21 17
4 13 2,3 1 6 13 17 21 14+12 20 19
5 13 2,5 5 5 7 8 9 3 -7 -2 2
6 13 2,5 5 14 27 15 16 15 15 17 23
7 12 2,3 3 17 1910 9 3-8 13 9
8 12 2,3 3 7 15 23 13- 21 18 20 19
9 v &E2 1,4 3. 0 2s11 4 2 5 3. 5
10 - 12 v 1,4. 5 . 5 4 5 16 12 6 16 11



PERFORMANCE SCORE MEANS: AND.*
STANDARD DEVIATIONS
. . !

Grod‘p.s o _S_tage 1 Stagé 2 Stage Stage 4
X " 8¢ ©85.D, X - S§.D. X S.D.
N

HA-NC-C 12.40 2,84 11.60 4.50 11.90 5.49 13.40 5.78
HA-NC-P  8.60 4.67 12.40 5.44 12.30 6.62 12.90. 8.77
HA-NC-R 10.30 4.69 13.50 7.12 11,70 3.71 11.60 4.60
HA-C-C  10.70 4.55 11.90 4.56 12.20 4.52 13.50 6.12
HA-C-P  15.20 7.36 13.30 ' 6.60 17.20 5:35 18.10 9.68
HA-C-R  12.90 3.96 15.00 (6.20 17.60 7.29 14.70 4.8l
MA-NC-C  9.40. 3.53 6.80 2.8 -9.90 4.51 10.60 5.54

. MA-NC-P 10.70 .3.27 ~10.50 5.19 10.70 4.37 12.40 5.97
MA-NC-R' 11.10 6.21 “11.70 6.48. 11.40 4.43 “12.50 5.21
MA-C-C  9.80 7.01 10.60 6.65 11.00 6.72 10.00.5.79
MA~C-P 7.60 4.86 11.60 -3.92-11.50° 5.36 12.60 4.90
MA-C-R 9.70 5.27. 9.30 4.74 712.9oﬁ$é;92 '13.40' 5.04
LA-N@%E ‘8.80'“3:Q8‘ 8.70 4.40 lq;zo§@5,45A 11.70 3.68°
LA-NC-P  6.80 3.26 9.60 v6.06 11.20 5407 10.50 5.40
LA-NC-R 10.10 5.38 10.90 4.48 12.50 7.09 14.70 5.25
LA-C-C 7.90 3.87 8.90 4.93 9.¥0 3.76 10.70 -5.25
LA-C-P 8.60 5.38 10.30 3.77 10.10 6.14 13.1Q:6.28
LA-C-R 8.10 ‘4f§é"11.80 7.35 12,70 6.09 13.506$4.97

- — | f |
'HA = High Ability NC = No Competition C Cohtrol -
MA:"‘Medium Ability . c = Competition P,. Praise ,
LA = 'I:.o_w Ability N R Repro,o.'fﬁ"‘ff.
o
!
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= PERFORMANCE SCORE MEANS AND -
STANDARD' ’DEVIATIONS
Groups Stage 5 Stage 6 1§;£a'qé 7 ) ‘gt‘a'g'g“ 8
T S.D. S.D, _ S.D. ‘ S.D.
HA-NC_C  13.60 7.85 14.00 8.29 .13.90 4.93 16.80° 5.1%
HA-NC-P 14.10 6.51 9.80 5.25 13.80  5.88 12.30 5.25
HA-NC-R  15.00 6.98 15.60 7.0l .16.30 6:09 '18.60 6.54
HA-C-C  14.50 7.22 12.80 5.20 12.90 6.06 16.10 4.61
HA-C-P  17.00 8.72 19.60 7.88 16.90 5.55 18.30 9.02
HA-C-R  16.80 7.91 18.20 5.18 17.40 4.35 15.40 3.75
MA-NC-C  10.40 5.44  9.40 "4.72 13.10 6.79 11.40 3.81
' MA-NC-P  12.80 4.34 16.80 7.66 15.50 7.34-14.90 5.65
. M%;NC;gﬂ ;{;40 6}35v’12;9o- 5.59. 13.60 6.26 16.80 4.16
‘MA-C-C ©11.00 4.57 14.30 8.10 12.60 3.53 12.60 6.52
MA-C-P - 13.60 ~3.38 14.10 5.04 12.70 5.83 11.70 . 5.03
MA-C-R  15.90 6.51 15.10 7.81 16.20 9.07 17.30 7.07
 LA-NC-C 11.30 6.70 10.20 5.45 14.20 * 8.40 13..00 6.83
LA-NC-P  10.70 4.64 10.50 4,12 13.30 5.98 11.80 6.73
LANC-R 14.00 3.56 11.20 .5.41 13.20 4¢.73 14.10 5.82
“'LA-C~C  10.20 6.13 11.00 5.16 12.00 5.98 10.10  7.94°
LA-C-P  12.60 4.72 15.50 7.04 14.20 6.14 12.40 4.09
LA-C-R  11.50 6.96 12.70 6.77 14.90 7.78 13.40 7.12
R
L
L
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LEARNING SCORE MEANS AND STANDARD DEVIATIONS

Groups

Learning

.40

- _Early __ Later _Total
X S.D. ‘X ., s.D. X S.D.
'HA-NC-C 1.00. 6.02 3.40 5.46 4.20 4.39
HA-NC-P 4,30 8.98 ~0.60 9.18 3.70 4.83
HA-NC-R 1.30 4.86 7.00 4.62  8.30 4.83
HA-C-C - 2.90 8.61 1.60 6.92 '5.40 6.82
HAﬁ%?P . 2.90 5.97 0.20 8.19 3.10 6.30
HA-C-R 1.80 4.13 0.70 5.29 2.50 4.20
MA-NC-C 1.20 4.61  0.80 5.03 1.60 ©4.48
'MA-NC-P 1.70 5.91 2.50 6.65 4.20 6.11
MA-NC-R  1.40 4.58 4.30 4.47  5.50 7.74
MA-C-C = 2.60 5.76 2.60 8§.73  1.80 6.73
MA~C-P 5.00  4.19 ~0.90 5.72 4.10 6.76
" MA-C-R 3.70  7.85 0.10 8.06 7.60 7.41
" LA-NC-C ~ 2.90°  4.65 1.30 5.66  4.20 8.78
LA~NC-P 3.70 '5.68 ~0.70 5.83 5.00 6.72
LA-NC-R  4.60  7.47 -0.60  8.49 4.00  6.58
LA-c-C - 2.80  4.78  1.80  7.53 . 4.00  5.50
LA-C-P 5.90  5.24 . -3.50 . 7.14  3.80  5.69
 LA-C-R 5 6.02 -0.10 5.13  5.30  6.99
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HEART RATE DEVIATION SCORES
NO AUDTIENCE

Trials
4

5

Base line

Subject

High Ability Control
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l .
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16 .
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AUDIENCE

Trials

Base line-

Subject

High Abiiity Control
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NO AUDIENCE

Trials

Base line

Subject

ot

Medium Ability Con®
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- . AUDIENCE .

‘“Trials
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8
9
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2
2
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-11
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-4
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8

7

-5

-3

s 11
413
4

-2

-4
-8
4
11
=5
4
-9
-9
6
-4

9
-2
-4

1
-1

2

0

=7
-4
14

-4
-4
2
7
-1
1
-7
-3
4
-4

1
-2
2

7
.-5>
2
-7
-7
0
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~
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-2
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3

3
-2
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4
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-9
0
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-9
2
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11l
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82
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93
95
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+" AUDIENCE

- Trials
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HEART RATE DEVIATION SCORE MEANS | |
AND STANDARD DEWIATIONS ~ - o
| R
. e
Groups - Stage 1 . Stage 2 7 - Stage 3° SAtage 4 o
o X ~s.o. ¥ s.p. - X | st.- Xt s.D. ij~_
R TN
HA-NC-C  -2. oo;;4;47? 20020 4.54 -0.30 5.50 -G.40 6.02
HA-NC-P -2.80 5.67 =-2.70. 4.76 =2.20 5.57 =1.10 . 4.77
HA-NC-R -2.00 4.22 1.50 4.43 2.00 5.46 - 1.40 5.19
HA-C-C - 1.60 4.20 4.80 4.08 1.80 3.82.°3.10 3.48
HA-C-P  1.00 -3.65 2.00-2.87 ~ 2.90. 3.00 2.00 '3.06
HA-C-R  0.00 4.83 1.40 7.21  1.20 5.16 0.10 4.91
MA-NC-C =3.20 5.61 -4.10 5.04 ~2.30 _7:24 -4.50 7.90
MA-NC-P  1.60 5.19 2.40 3.24  3.70 343 1.70 4.79
MA-NC-R = 0.10 5.63 -0.307 5.27 =0.40 3.44 1, 1o 6.98
-~ MA-C-C . -0.40 3.84 ~0.20 3.46 1.50 5.38 2.40y“4.88 .
. MA-C-P -1.80 4.73 ~-1.80 5.22  0.50 "7.14 ~1. 30 6.90
MA-C-R  1.00 - 6.70- 0.10 2.60 -1.10 4.43 -0.90 4.33
LA-NC-C - 0.40 5.44 =0.20 4,39 0.10 6.2l -0.10 4.31 .~
" LA-NC-P -0.30 4.42 0.20 4.10 =-0.40 5.21 . 1.10 -5.80
LA-NC-R -3.90 5,04 =-3.00 4.71 -0.80 4,96 -2.80 6.07"
‘LA-C-C  1.60- 3.10 ° 0.90 4,01° 1.70 2.67 1.90 4.36
 LA-C-P - 0.30 4.42 -0.30  4.32  1.00 2.06 0.40 4.06
IA-C-E' 0.10 4.46 =<0.70 5.76 2.50 4.35 230 4.11.
Y ", .

HA = ngh Ablllty NC = No Competltlon L = Control' )
MA = Medlum ‘Ability C = Competltlon P ;—: Pralse

LA = Low Ability R =" ReprOof'_~



HEART RATE DEVIATION SCORE MQANS
- AND STANDARD DEVIATIONS

e

-~ HA-NC-C

:lHAFNC?PR
.'HA;NCfR"’

HA-C-=C
HA-C-P"
HA-C=R

;' MA=NC-C.
- 'MA-NC-P
MA-NC-R .

MA-C-C

MA-C-P

MAféfR‘

La-NC-C

~ LA;NC-P
LA-NC-R

LA-C-C =

 LA-C-P

LA=C-R

6.08 - . 0.
). 6.90
4074
. 4.06
;;2,53.
1 6.03
R;5;14R

4.64

. 75,43
4,14
"5.15
.34 -

4.26,

6.03
7.71
1.45
3,77
.3:81

0.90"
=2.30"
12,30
0.90
12,00

7.535
6.28..
o 6.23
T 4.43.
0 4.43
6.33

5.28
3.00.

;55.71
' 3.41
. 7.04
0.7.09
50 4.79

5.00

6.31

" 2.50
4.93
2t ’ e
4.42 -

2 50
0.00
1,20

6;20'

4. 40

1.70
-2.80"
" 2.50
-0. 80

4.40

-1;20
?2.50

1.30
2,20
~1.40
2210
140
2.20

g

6;33
L 6.13
5.59
4,09
5.93
6.27
3.89
f—o 50

7.80
4.79

7.80
7.04
4;62-

4.59

5.02

%3.87

3 03
4 47

- 1.60
0.00 -

2.00-

1.50

=4.40

1.80

©0.10

>24f40f
°2.30

RﬁO.SQJ
o 1-70
0.90
-0.20
- 2.40

0.8-
:1;99,

7;Q§{;;51R
8.19

’6.15

6.48
3.47

" les

8.20.

7.59
4,66 .
5.56° "
2.62
8.75 .
6;91j‘ o

4.57

'5.95
8.00

3.66. " -

'5.95
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N. SWEAT

T

PRINT DEVIATION SCORES

NO AUDIENCE

187

- ..'Subject Base. line

‘Triais

4

5 .

‘*\;7;};‘ '
A ngh Ablllty Control

52
54
87 -
19
21
"68 ’ .
"77
96 -
- 37
44

Ml—t

OV~ U b W

Ablllty Pralse.

Coom
e
= 2N

v‘D\DGDQChUibIQhJHj"

L 62
" 106’
76 ..
53
.87
100"

_

High Ablllty Reproof

76

L 79 -
S 420
o 64.
58 -
65
52 *
173
- Y A
45

opmqmmawww

3 },17
Y

Rt
© =81
S 12

o120
comT
=21

.. 9

S =48
=3
=51 -
=53

‘56

24

=32
=78
17"
40

=77

~-63
-22
20

Cl44
24

-17

=27

45,

=10
-37
58

—40 . =
‘13-
6 =17
-24
S
14
~10"

-15

-7

e
-50-

41

-43
=16~

10
‘~-47.

7

-40-

'-30

%

-79

-12-
-8
-17;

-83;

- 41

-43
-66
.22 -
~-35-

-50

100

-42
79

16
13

=82

-11

-14 -

- 31
©.=-18
8% . 16 .-
.78

=52

23

S =11
-79°

21

=26
17
. =9
f23

=79’
. 29 . ,".

41

C =17

S =10

61

-48 5
-27

-15

;68
-28

Ry
-12
-15 "

=75

14

-22 "

-38"

-13
-13

-18

14

89

253



-44; 84 -47

. ) i
- . I ¢ :
2x ' : AUDIENCE,
A .

. , : S o . Tials :
Subject Base line = 1 2. 3 4 5 6 * 7. 8
High Ability Control =’ "

1 75 -8 ~-17 0 =2 .=-35 -26 -4 ~28
2 35 18 -<19 -5 =21 -11 =17 =15 =22
3 14 - -2 -4 -6 -4 =7, =3 -4 -8
4 - 82 22 -13 11 -7 6 =40 17 =29
5 - 40 - ~—= =14 -== ~== =9 =39 =31
& 57 == 75 =26 === 13 =12 ===  ---
7 51 57. 78 63 31 - 17 ~--- 63 75
8 - - 15 7 -8 ‘5 40 7 12 . 49 0
9 e 62 -22 2 =53 13 4 =-== === -9
10 10 -6 37 -7 -1 -6 2 =3 =7
High Ability Praise’
1 %15 11 -5 . -8 ——— =10 =
2 15 57  37. 49 9 47
3. 68 -6 -58 =51 ==--.-19 =44 -27 <57
S 4 28 4. -6 10 -10 -4 =21 -10 =27
.5 57 -23 -28 "=-32 -33. 56 =11 =7 .. 25
-6 81 -44 22 -77 =10 4 =70 -47 -13
e 28 -26 19 50 . -3 =24 -12 .-21 =27
8 - (14 -9 38 8 -9 -7 -7 0 -10
9 . .89 -16 =5 -16 =29 =43 =-22 -23 -16
10 7 54 49 -4 -4 -51 -15 54 51 11
| | . b
High Ability Reproof
1 © .93 -50 --- 17 =~31 =34 -58 -51 -50 .
2 108 "2 22 -70 =-46 -48 =35 =-25 =10
3 52 5 =23 47 64 -40 31 ~-24 38
4 46 -34 9 === =42 =38 ~== -~= =45
5 27 - 16 17 27 30 -9 25 -1 13
6 22 -21 -18° -4 -15 -12 -16 -16 -18
7. 52 -1 5 0. =12, 5 =17 35 - 24
8 66 -27 -5 =23 =33 -=57 =32 =3 =-~
9 80 9 33 54 22 =14, -3 -40 -=10°
10 47 -29 . 15 -44 -47"

188




NO AUDIENCE

Trials‘

e

29

<

189

Subject - Base Line 1 2 3 4 5 6 7 8
Medium Ability Control
1 102 -37 =27 -63 =75 =94 -94 -99 -89
2. 38 2 =34 5 .-32 -35 =32 -32 -24
3 75 -36 -63 ~57 =57 -=-- =73 =65 -—---
4 120 -80 36 18 -15 =62 42° 12 21
5 69 =71 31 -2 ~=3 .15 -4 =32 =29°
6" 11 41 16 .37 15 44 30 - 67
7 45 -36. -19 -9 =35 -39 =20 -21 -40.
8 129 -19 -41 -21 - -41 =20 -12 -33 -5
9 91 -40 -7 -65 -2 9 -3 =-12 -1
o 10 76 61. 35 71 .-15 - 50 ~==- =72 -60
Medium Ability Praise
1 99 39 -59 =-19 -46 -89 =77 -47 -—48 .
2 - .. 36 -4 -28 -2 12 =17 -18 -15 =22
3 118 11 -57 -68 -91 =-52 =99 -99 -43
4 - 19 27 15 25 =19 -15 ~-15 24 -1
5 28 4 -24 -5 17 23 =19 21 -6
6 66 g1 33 -10. 29 =-22 15 80 -38
7 24 -4 -—- =2 58 4 -24 --- 7
8 .28 - 18 -16 -16 =24 =19 -28 --= =25
9 81 -62 33 11 50 ~-11 8 24 -47
10 96 ——— 24 - 26 41 14 43 42 -14
Medium Ability Reproof
1 " 56 -—- .37 -34 =53 .8 ~44 =50 . 17
"2 61 -13 -3z -9 -8 0 -30 =52 -8
3 "119 -98 --32 -81 -99 -64 -75- -56 =99
4’ © 56 = == === 39 8 -45 17 22
5 25 40 92 . 6 -10 -19 =25 11.
6 52 -28 30 -40 -5 =49 -0 =33 ---
7 83 -4 ,14 -27 --- -65 -5 2 =33
8 7 -— 0 36 51 69 87 15 68
9 62 -56 -58 --- -16 47 -49 22 =55
0. -7 =18 --- ‘3 16 =25 =28 -25



31

a
AUDIENCE
» : ‘ Trials . ‘ ,
Subject Base line 1., 2 3 4 5 6 .7, 8
N _ S
‘Medium Ability Control
1 41 -26 -26 9 =31 27 38 -9 44
<2 57 27 -12 +49 -54 -47 -42 =50 -49
3. 76 -2 =29 -1 =14 <11 -33 -33 =57
4 109 -7 =23 -49 %37 =75 -44 ~-82 -42
5 16 0 =-- 1, 27 =11 . -8 --- 31
6 104 2 -26 -71 33 -38 -9%4 -99 -34
7 64 47 39 54 20 =-47 .-12 =57 - 17
8 93 -23 -41 -43 =13 -55 =37 =--- =77
.9 100 =43 -51-:98 ~ 5 -16 -17 -29 2
10 98 - J27 -55 -42 20 -46 15  -82 -80
~ Medium Ability Praise )
1 . 64" 33 8- 4 -28 1. 4 21 16
2 54 10 15 35 26 34 23 -=--
3 76 16 -64 2 -11. . -5 =--- =43 ~---
4 6.3 -52 24 -47 --- =13 11 === -40
5 88 -43 20 =12 11 -43 27 ‘~--= ===
6 62° 39 38: 2 20- -20 5 8 13
-7 117 =13 ~52 0 -65 -99 -51 =57 -6l
8 73 -4 '-20, -3 4 =5 0 =17 -42
-9 42 -6 .-20. =6 =--= =28 =38 -24 -29
10 .40 10 =7 =26, =10  --= =22 =27 ---
Medium Ability Reproof . L
1 66 8 4 --15 31 -42° -35 =9 44
2 - 85 . -7 =11 =43 15 "-17 =--- 1 -4
3 ‘93 -70 -91 9 -2 56 7 . -82
4 38 -16 -6 -13 -18 === =35 =30 ' -30
5 . 55 -20 10 ~-16 -49 =21 15 0 -42
6 ~ 106 -36 -87" \-3' -89 -72 . -88 -41 31
7 © 40" --— -40 -37 =35 19 --- -3 =33
8 11 -9 105 --- 59 79 --- 1. =---
.9 66 -29 -21. -63 -64 -49 -10 ~37 -63
10 89 -9 =52 15 -36 ,0 -24 -39

. _8’

190



NO AUDIENCE

75

. -54

-68

i . , L
Subject Base line 1 2. 3 4 -5 6 7 8
. _ 3 )
~&ow Ability 'Control
1 .58 32 -47 ~--= =1 ~-- =36 -21 =~=-
2 60 -60 -3 11 -60 =-38 --- =58 =51
3 34 -14 '-17 -17 =% 26 =15 3 -12
4 57 -16 -49 -28 -14 -15 14 -41 -48
5 39 -33 =7 ~--- =17 7 --- 7 11
6 44 -41 -32 -17 -42 =-40 -20. 38 -40
7 109 -64 =-93,-58 -30 -99 -81 r~86 =-67
8 90 =20 -24 4 24 -5 -6 4 =11
.9 41 2 27 18 =20 24 -2 .--=- 14
10 .83 -54 -33 - 59 3 65 =79 -44 . -8
Low Ability‘Praise
1 35 -15 - 51. 9 . 42 14 -3 -18 -14
2 76 - .-62 2 -34 -57 =70 -1 -1 ~-12
3 S139 -99 -26 .-9 -66 -99 '-36 -65 -88
4 79 9 -52 =56 39 --- .41 = 43 30
5 35 .54 .51 50 47 41 - 88 33 12
.6 aisv; .-13 -62 -63 -82 ' =65 -85 --- =28
.1 9 28 29 32 52 -20 36 1 33
8 153 -91 19 19 -54 =16 =-27 (4 21
9 70 ¢ -26. -3 =12 =25 -32 -40 =56 ~-16
10 44 -22 -38 -28 =37 -42 -24 -31 -37
Low Ability Reproof
1. 15 -5 =5 =22 =36 -22 -70 =46 ~---
2 . 58 0 -42. -33 14 -25 =44 23 . 30
3 7. 51° 85 113 .62 3 66 13 26
4 106 24 6 -10 -39 - 2- 6 =-30 .-23
5 - 72 -60 =55 ~~= -—="'-50 -58 =33 -=-
6 -85 3 =4 .27 -2 .-24 -60 -43 -66
7 7. 7 52 19 4 29 6 104 20
8 153 -29° -99 =16 -98 -12 -99 ' -66 - =99 .
9 100 17 -56 -71 -31 =71 -72 =87 -30
10 47 ~-21 - -53 -17. =52

191



AUDIENCE

36

=27

n
\
| \ , Trials .
Subject Base line ‘1 -2 3 4 5 6 7 8 -
. . \ ! ‘\
Low Ability Control | )
. 38 -5 =20 -16 -12 ~31 =~:6 -26 =21
2 128 -—- =43 -9 =70 -2 2 -83 -28
3 34 -18- 11 20 44 36 24 23 2
4 125 8 =22 -40 -94 -98 . 8 -28. =12
5 " 55 8 23 -=-= === «53 -26 =29 -34
6 55 : ;48 --- 43 .15 .56 --- 15 . 47
7 S48 7 %19 1 -15 -7 -42 =~26 -9 ---
8 . 61 =58 =21 ==~ <39 =23 =21 -44 -45
9 3 0 3 10 29 33 45 . 28 13
10 40 . 40 - -=- =23 -6 - 33 35 -20 =35
Low Ability Praise ‘
1 80 -8 -34 =30 3 -18 =-11 -16 =37
2 31 5 =7 .68 29 --= 41 :-=- 66
3 45 -—~ 43 --—- -40 -36 4 -5 58-
4 - 83 ;=6 -2 9 =49 = 8 12 -=- 2°
5 21 23 -7 =15 -14 -17 -17 =20 -11
6 © 116 -43 -83 17 -50 4 0 -14 ' <20
7 40, 62 --- 29 57 -1 42 -7 -10
-8 16 0 14 -4 -1 17 -5 26 -9
9 .65 - -42 6 =7 16 -42 -53 0 -34
~10. i 79 -69 =34 -68- 3 -377 55 ,-26.°-56"
. : . . : d
" Low Ability Reproof " 3 o
-1 27 . 67 56 24 51 41 =3 40 -9
2 72 17 7 72 . 4 =29 -50 33 -68
3 44 =34 =12 2’5‘_‘ 15  ==- 76 === 62,
4 79 : ~-18 18 27 26 4 -10 41 ---
5 50 34 =-- =24 =11 31 23 -32 -48
, 6 37 - 4 25 8 23 13 48 43 . 41
7 46 10 === mmm cie loe 216 mem mee
8 . 63 - 1 -37 -7 -12 17 28 3
‘9 - .48 28 ~-43 -~-18 © 9 11.. -9 .-=46
10 -23 -26 =27 (--- -24 =22 =27

192
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d

~HA
 MA
LA

*PALMAR SWEAT PRINT. DEVIATION SCORF

L

U

)

Low Ability"

9

MEANS
. AND STANDARD DEVIATIONS
Groups . Stage'1 Stage 2 £tage 3 ‘St:age 4
X s.p. X ~s.o. X S.D. X $.D..
HA-NC-C .-9.17 30.05 -21.17 21.52 -21.33 28.15:-36.17 36.15
HA-NC-P -1.38 14.86 -11.75 23.34 -6.75 17.14  “8.38,23.17
HA-NC-R -16.17. 51.25 =-2.17 52.04 =-4.17 37.61 -10.50 54.26
HA-C-C  5:17 12.66 =-4.00"20.84° -0.33 .7.15 0.83 20.53
HA-C-P  -1.00 36.13 5.13 24.81 <1.50.41.87 =11.50 30.64
HA-C-R  -2.71 ' 16.32  7.29 20.79 1.43 45.99 =-0.14 40.62
MA-NC-C -30.00 38.83. -5.63 29.85 -12.50 36.23 -23.50 2§.28
MA-NC-P 13.71 43.76 -12.43 39.61 -9.71 29.44 -6.86 48.65
" MA-NC-R ~23.67 69.62 9.33 71.59 -28.00 46¢51 -39.00 51.97
 Ma-c-c -Y“3.63 29.63 -22.88 28.85.-30.88 48.67 =-7.25 31.48
MA-C-P 13,75 »26;07; -6.50, 38.48 0.75 2.99 =17.25 37.87
MA-C-R =-26.00° 26.56 -39.50 44.16 -12.17 27:85 -45.18 29.80
LA-NC-C -34.83 21.28 -41.33 27.49 -3.83 42.84'-11.33 23.48
LA-NC-P -29.13 53.75 10.63 33.02 3.38 29.37 -13.50 49.27
LA-NC-R * 15.00 26.12 -9.88.58.97 =-3.00 57.42 -18.63 49.07
LA-C-C * -3.75 10.91 =7.00°16.50 -6.50 27.00 -8,25 61.87
LA-C-P  -23.17 33,90 -23.00 35.52 -17.80 28.97 -7.17-23.08
LA-C-R = 23.40 - 26.65 -1.60 41.88 15.80 35.17° 15.00 23.70
=”ﬁigh'Ability_ : NC_=‘N6 Cdmpetitiom fC = ContfolW
= Medium Ability  C.= Competition . ‘"P;='Praisg
= , - R - nepiest

193
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‘LA-C-R

25.20

37.

194

81

R
PALMAR SWEAT PRINT DEVIATION SCORE MEANS
AND STANDARD DEVIATIONS
Groups Stage 5 ~Stage 6 Stage 7 §£age.8'
‘ N X S.D. X S.D. X S.D. X S.D.
— —
\ . ‘ ‘ ) .
' HA-NC-C —13.80° 36.12 -37.33 20.87 -33.50 33.63 -16.33 14.60"
" HA-NC-P -11.75 .24.69 -16.00 27.48 -22.38 29.24 -21.25 32.27
:HA—NC—R/ 7.83 49.48 -14.50 39.57 --9.50 45.23 -11.00 38.42
HA-C-C  -9.67 g6,67 —13.67 20.21 5.00 25.32 -15.67 12.24
HA-C-P  =0.13 31.38 -10.00 34.51 -1.25 34.07 -4.63 20.56
HA-C-R  -4.86 43.28 -8.86 28.94 -16.71 27.21 ~-1.43 28.60
MA-NC-C -22.75 44.61 -11.63 41.42 -18.75 46.82 ©19.50 34.73
MA-NC-P -25.57 36.28 -29.29 42.67 ~-1.71 58.03 -29.29 19.68.
MA-NC-R -27.67 32.87 ~43.33°27.54 -32.33 37.58 .-35.67 54.99
MA-E-C. —-31.63 30.96 -19.88 45.30 -55.13 30.94 ~24.88 41.83
'MA-C-P —30.75‘ 46.35 -10.50 27.09 -11.25 34.34 -18.50 .38.91
MA-C-R —21.33 45.16.-22.50 37.10 -34.67 28.86  =-5.67 41.27
; LA=-NC-C -11.33 56.18 -40.33 38.94 ~21.00 44.35 =31.00 24.32
LA-NC-P -28.00 44.32 -0.86 43.50 -11.63 38.46 -12.63 38.00
LA-NC-K ~14.38 28.97 -31.13 53.32 -17.50 61.71 -26.25 48,
LA-C-C -15.00 63.38 *10.25 34.36 -0.75 30.39 -4.50 15.02"
LA-C-P . -=15.50 '22.85 "_5.17 34.95 =-8.33 18.91 -27.80 17.97
' 10.60 9.80 27.03 14.60 41 -4.80 41.03




Source of Sum of . Degrees of
Variation _ Squares » Freedom Squares F
. . - {j‘ . : :

A: Ability Leyel/ . 11987.80 2 5993.90 . 1.27

B: Competition 9%838.70 1 9838.70  2.08

C: Reinforcement 4694.73 2 2147.37 O

A x B 20432.00 2 10216.00  2.16

AxC 19390.16 4  4847.54  1.02

B x C . 1.72 2 ©0.86  0.00::

AxBxC . 10449.75 4 2612.44  0.55

s(ABC)  767042.00 162 4734.82

D: ~Trials - 11913.70 7 X796 2.27

A §/§ ‘ 9111.07 14 0.79 = 0.87.

B x D 4099.42  _ 7 585.63 . 0.78

C xD 9833.73 14 702.41  0.94

Bx B xD 14183.35 14 11013.10  1.35
A xCxD 29643.70% 28 1058.70 - 1.41

BxCxD 8348.50 14 1596.32 - 0.80

AxBxCxD 20716.26 28 739.87  1.00:

S (ABC) x D 850186.00 1134 749.72

. ]
p>.05 .

. ANALYSIS OF VARIANCE OF SWEAT PRINT

13 ! -

DEVIATION SCORES

Mean

missing data.

Note: Treatment g:oup‘stage mean has been included for

195
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COEFFICIENT AND TWO JUDGE
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L
TEST RETEST RELIABILITY MEASURE OF
PALMAR SWEAT PRINT SCORES .
Score . X Y x2 T y? XY @
. : o
s ) y ij’, C .

. 7 9. 49 " ... 81 - 63

2. -24 -22 576" 484 - 528
- 3. -15 -16 225 %40, - 256 240

4. 0 -6 : o " .. 36 0

5. 51 - 41 2601 - 1681 2091
6. . -11 -8 121 . 64 - 88 :

7. =20 -26 400 676 - 520

8. <5 -1 25 - 1 5
97 -52 -48 2704 12304 2496
10. 18 - . 20 324 . 400 360
11. 30 33 . 900 1089 990"
12. ¥ « =50 " -50 2500 .| 2500 - 2500

13, 6 5 36 . 25 - 30

.14, 41. -44 1681 - 1936 1804
.15, 11 12 121 144 o132,
- 186, 42 44 1764 1936 1848

_ , R )
N -53 -57 14027 13613 . 13695
Yr =
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| , .
. . o b . o
.. .QUESTIONNAIRE . -~ S
. “ . N . . . '.," . K . -
'~t1L,fD1d you enjoy part1c1pat1nq 1n thlS
C lexperiment? e e S e e e e e ee .« Yes No
) FZ;-*Did.you tryfyourubest on every trial?. ... . _ ‘Yes No
CE T AT bl : ‘ . _ v
: : . R : o
3. Dld it bother you to. have another studen ’ A,
- »pldying the game at the same tlme as _ . g
r‘yourself? e e eie e e e e el e e et et . Yes No,

"V4;‘gD1d it bother you to have someone watchlng Voo ‘T

'you play the game? B v A" __No
’uMS.: Do you thlnk you could have done better if i;na o
y.._you Were alone whlle playxng the game’J ;.. . .Yes No

°

Afjf;v'Dld you try to do bettertat the qame than _ : o
- i‘the person seated opp031te you? o e e e e Yes’t‘No oo

Y B Dld you feel you were expected to try. to do. :
t»'better than the perspn seated opp051te you? ' Yes - No-

-
o

v : . _ S e
8. - D;d you try to beat your best score on every '
' 'trial? D T -8, ___Yes No
‘g,a;f-Did?you’knoW‘anythinq.aboutithe experiment ' .
v before coming to the experiment room? . . . _ Yes No-°
D , , e,; | .
) Y, "/ . ’
' N ".‘ ¢ . ’
- \ N ¢
T - ‘ ’
1
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accurate estimate or Just s0-s0?

204
INTERVIEW

pid you enjoy participating in the experiment? 3

If given a chance, would you like to try forty more
trials?

Did you think the game was dlfflCUft’I How dlfficult?

. Rate it between: difficult, very difficult, extremely’

difficult. Would you consider it easy? How easy?
Rate it between easy, quite easy, very y. '

‘Were &ou satisfied with vohr performance° Why?

What exactly d1d you know about the experlment before
coming to the room.to do .the forty trials? - What did

yQu know ' in addition to whats.you learned from the
pre-test? Did yoy know anything about measuring heart
rate, ‘the finger prlnts, the audlence or testing in
paris?

Dfﬂ you have any idea how the .boy opposite -you was d01ng°

‘ILf so, how? Could you hear the ball roll? Did the n01se

give you any idea how the other boy was doing? = If you
had some 1dea how he was doingy .would you con51der 1t an

1

. What was your reacxlon to the lnformatlon I gave you on
ﬁyour performance? Did you think I was 'talking to just

. you or- just your coactor or both of you? Did the.
‘information I gave you help your. performance’ ‘Wouild yqu

rather have had no information? J

SN

- . o : N . o ‘ R . , \
- : X N N . ' . . 1 : -l . .
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