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ABSTRACT 

The Bull~Spence model of gener~l drive. was 

tested as it applies to social fa.ciLitatiori effects~ 

60 subjects participate<l in complex problem- solving 

tasks in a 2 x 2: e.xl::)erirnen-ta,l desig.r:-i with home- like 

and l.abora t.o·ry c.onait,ioh as i:.w.o levels of the Setting 

factor and a.lone and audience condition as two· 

levels of the ~valuation factor .. The laboratory 

condit.ion .:te,preseritecl a higher state o.f non~ocial 

aroqsal tha,n the home- like cqnd:i.,tion .. The best of 

arive summation or Hul.l-Sp-ence theor,x is derived 

from the audience concliti.ons . The assumption of 

dr:ive summ,:!.tio:n is v~liclat.ea. c>nlY when performanc.e 

is better in the home-like setting than in the 

labb'ratory . 1'he res11l ts reveal ea. n.on-signific~nt 

differences in performa nce· in th,e t\-10 aifferent 

arousing settings. Furthermore in all four 

Condit ion.s n.o corres.po'.Qdence was found bet.ween 

increase i.n drive, as me sured by hea rtrate and 

release of the dominant response. Thus t.he 

·appl icabi li t ,y of th~ J'ful.l-Spe r:Jce f:he·ory .of. g<=:ne.ral 

arive as employed by iajonc is questioned. 
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Numerous observations and ex_per ime·n ts 

(e.g. fl'riplett, 18.97, Meumann, 1904, Travis , 1925 , 

Dashiell, 1930, Pessin, 1933, Allpo~t, 1924, Wapner 

and Alper, 1952) have reported various influences 

the p,rt;?sence of an audience can have on people. 

Perfornlan:ce o.n a task in front of an au.<lience was 

·soruetimes faci-li fated I wh reas learning of ~he ta_sk 

wa_s impaired in front of th$ same audience. Zajonc 

(1965) was able to reconcile these seemingly 

co.nt..tadictory findings by pos.tula.ting that tt1e 

presence of an audience increases the general drive 

level O.L the subject an,d facilitates in a given 

task the rel.ease of dominant resp.on,ses . A dominant 

response is defined as~ response, correct or 

i _ncorr~ct, which has the highest probability of 

being ern·tt..ed in any given situation . In the 

learning phase of a novel task, the . omina:ut 

response is usually the incorrect one, such that 

more mistakes are road~ in the presenc.e of an 

audience wbich is postulated to give rise to a 

greater neral d.ri ve level in the learning s.ubject 

than when the· subj 0ct is alo1 !2 . In the perf.ormanc·e 

phase of ... he learne.a task , the dominant response is 

the corre ct one, such that performance is enhanced 

i1 the audiC::nce condition co1_11pa red to the alone 



co.ndi.tion. 

In tl;te construction of .lJ.i•s t.he'ory Qf 

social facilitation e f fe·cts, zajonc d-:r:ew heavily on 

the Hli2l-Spe.n;ce ge.ner·al ctr•ive theory Th~ essence 

of this theory can be reflected in one discursive 

equation;-

s -11., __ H_· l_i 2._. ,_3_· _x ___ .o_=_E_1_,_2_,_3 __ \ ~-~ R2 

The symbol s S a nd R i:lre, observable events, the 

s:yinbols inside the box are llypothetii::al constru_cts 

which intervene in eliciting the particular res.ponse 

(R1 ) haying the high~s·t probabi lity of bccurrence 

following s timulus situation CS.). T-he equation 

~ithin the box predicts the exitatory potential (h ) 
1 

for the particular response (R1 } as a multiplicative 

func tion of the habit strength (H
1 

J w,derlylng the 

resporrse a nd the g e neral d:c,i ve 1 eyel CO.) • Tl)e 

hal.Jit strength is directly aepandent on -previous 

l ~arning trials where tbe particular stimulus 

si tua·tton .and h.e [?a r-ticuLar r esponse occurred 

toge th.er . All kinds. 0£ di ffer~nt n e~d s or 

environmenta.1 conditions are .acting on. the 

2 



organism in the very moment of responding .and hence 

create a very unique situational general drive 

level. •rne parti.cular components contributing t.o 

a n y drive level are intercha.ng.eabl·e and can be 

substituted f .or each other. That means the s -a:me 

overt response R1 can be ev.ol<.ed under any equally 

strong general drive level ·regardless· which driv.e 

components contributed to its strehg:t,h .. 

. For any stimulu.s ther;e exists generally 

on.e response which .has the· highest probability of 

occ)Jr:rence. This respons.e is the dominant response. 

Because of ongoi.ng oscillatary processes, it is 

sometimes possible that a response is ~licited 

which is p_laced lo,..,-er i,n the re.sponse hierarchy of 

response genera:1 ization. With increasin;g drive 

however, t.he excitatory potential ·for the dominant 

response becomes r e latively much stro'.lJge-r than the 

competi·ng excitatory potentials, so that its 

probab:i.,1i ty of occurr.e:nGe incx:ease-s even n10re .. 

Ext nsire research conducted by Spence 

(19 56 ) has shown arousal to increase the probability 

of .release of the d.mninan response in ·subjects ' 

perfonuance on a task. Different arousal groups 

were groups w'it:h hiqh .or lm .. · sco·res on Taylor's 

Manifest Anx.ieti' Sc·a e·. High anxiety .subjects were 

3 



found to learn wors·e but perform be·tter on a complex 

task than low anxiety subjects . 

Most of th~ recent social facilitation 

studies are l0gical .replications of Hull and 

Spences 1 original experimen ts. The presence o.t 

nonprese.nce of an audien.ce wa.s .substituted for the 

original high or low scores of te.st anxiety as 

measured by the .MAS (Taylor Manifest Anxiety sc:ale) . 

If an increase in dominant responses was observed, 

it was generally con:c.luded tha·t an increase in the 

subject rs ge.neral drive level accounted for these 

ef fe.cts I exactly in line with the H.ull-Spence 

predictions. 

In o:tder to prove th.at the me.re presence 

of ao: audience increas·es the general drive level in 

the subject , Z jcmc relied on some physiological 

animal studies (Mqson and Brqcly, 1957) in which 

actual changes in the hydrocortisone level in rats 

were observed to depend on the presence or 

nonpre~ence of an audience . Hydrocortisone 

production i.s genera ly found i .n rats under stress 

conditio.ns (Thiessen, 1964) •· This finding i •s in 

line with .some later studies by Latane (1972) who 

measured h.i ,gh e: r hcartrate in rats in the p.re.se.nce 

of other rats than when they were alone. Zajonc 

4 



lW ted bis pred.i,ction of general~zed aroUsc:3.l to 

the mere presence of an audience .as being a 

sufficie-n t arousal co.n:di t-ion. He de fi·ned the notion 

of. a 1 mere' presence in a rec·en·t unpublish(=d :p-aJ?e r 

as such ~ 

11Wl;i.en we sp.e'ak t>f . .1 mere' pre.s·ence in th~ 

context of social facilitation, we mu.st 

mean perf.ormanc.e effects that are 

associated wi t .h tlJ.e tJresencE? of othe.rs· 

can be obtained even though all other 

fac:tor·s a,nd proc\=sses that one commonly 

associate~ with the p~esence of othe~s 

are eliminated.'' 

The- rapidly grow.i.ng research li tera'ture spawt1~d by 

this 'mere pres.ence ' notion yielded. results in line 

with the Za jonc hypothesj_s as we1·1 as contrary to it. 

Zaj_onc a nd Sales. ( 19 68) tes t.ed the mere 

presence hypothesis by ass.essing the performance of' 

subj~c·ts on ·a ps.e udo~re .cogn.i tion tas)~ in fr-ort t, of 

.an audience and in an alone condition . In the 

ps.e udo-Tecognit.io:n ta:sk the subject must identify 

words wh_ich arc:! flashed so rapidly on the s·cree):1 

that correct id ntific.ation of the words is quite 

imposs·ible ~ In previ.01.ls learni1 .g trials certain 

wo·rds h .cl been estal:>lishe a~ eittier domin:ant or 

5 



subordina~e responses . It was shown that the 

subj.ects responded in the audience condition '1.fi th 

significantly more dominant responses than in the 

'alone condition. 'I'his me.re pr sence of the audience 

was ta.ken as a con_di tion ;;uf f icien t to inc·rease the 

subject1s arousal level. 

·Fur·ther Eupport f'or Z.ajol)c' s theory was 

found in a study ).I.sing cockroach subjects llild~rtaken 

by· Zajonc, Heingartner, and Herman (19 69') . These 

resear:chers used a method of presentin.g a mereiy 

present audience of cockroaches to performing 

cockroaches . The cockroach audience was placed in 

glass compa:rtments alort.g the runway.s tr.avelled. by 

the performing c·o-ckiroaG:hes INhich were thus given a 

continuous view of the audience. The cockroach 

subjects in the simple- task condition had to run a 

·straight .;;1 .lley away from a light soQrce towards a 

dark bottle se.rv:ing as a goal .from n ·ox.ious 

stimulation . The cockroaches -in the complex task 

condition in front of the ever presen:t audience- had 

to rw a cross maze, i.e., ~o make one turn in otder 

to escape from the av~ rsi ve light source to the dark. 

bottle. In the simple runway, ockroaches in the 

audience condition p1=r£ormed better than co0k:r:oaeh~s 

alono. In: the comp-1 x maz·e, however I performance 

6 



was bett:e'r in the alone condi tio:rl'. Thus it seemed 

that the pre,sence of an audience facilitated the 

simr: le task 1 but impaired perfo·rnfance in the co.mp.lex 

task. 

While the above. cited experiments were 

able to detect social facilitation effects dd:e to 

the presence of spectators, there is. a growi,ng 

concern over tbe meaning b£ 'mere' presence as used 

by Zajonc. Co1.-trell, Wack, Sek~rak and Rittle (1968") 

for inst.ance sugg_es.ted that thf traditional au_dience 

used in social facilitation experiments may not be 

1 mer·ely • present .. In order to test tbj.s idea, the 

quality of presence w.as manipulated. One audience 

consisted of spectators as tra:di.tiona"lly used, 

watching quietly the performing subjects. Another 

audience type consisted of blindfolded confederates 

who were introduced as subjects for anot.her 

experim_etlt where they had to be dark-adapted. Both 

audience c:ondi tions \vere compared to the. alone 

condition.. '1,'he results ere such that :no di.fferences 

were found between the alone and the blindfol.de.d 

au4ienc.e conditions, bµt sighi ficantly more dominant 

re·.span ses were evoked i .n :the ~p.E:c!cta or con_di tion 

than in the aloi"ie or blindfolded conditions~ This 

finding suggested that an audience composed of 

7 



spectators wa:s n.ot really passive a.fter all •. 

Cottrell expanded .on the audience no•tion 

and propcts~d that an audience is effective only when 

it is able to evaluate or reinforce the subject ' s 

behavi.or. For social facilitation effects to .occur , 

the subj~ct must be able to- anticipate the negative, 

neutral, or t osi.t.i·ve outcome of his performance. 

Anticipation is based pn previous experience in 

similax: conditions . The audience thus becomes a 

learned sourc.e of drive for the subj·ect . Henchy 

and Glass (19.68) took up Cott.rell' s id.ea that 

·evaluation i~ the crucial variab.le and designed an 

e_xperime nt var,·ing the perceived evaluative 

characteristics of the· audience. Besides an alone 

contli tion, thre·e . audience oondi tions were· used. In 

th~ first condition, the audience consisted of two 

'experts ' wb.o would evaluate the sul:lj_ects' 

performance afterwards. In the second condition 

the audience. ~as t .;,o passiv stude nt observers. 1.n 

the third condition subj"ec1-s actually worke d alone 

but ere t o1d that the-ir performance would be 

recorded for l a t er evaluation (gene~alizecl audience). 

The results confirrue.d Cottrell' s hypot.hesi~, i.e . ~ 

significantly more domi al)t r esponses were r.eleased 

in tl e evaluative .cond1tion s than in the alone or 

8 



------ --- -

passive observe·r conditions·. The most int.eresting 

or these results was the signLficant facilitation 

ef.f"ect i n the condition where an audience was not. 

pre,sent b:ut where the subjects performed under the 

anticipation of latex evaluation 0£ their recorded 

performance... The fact that. this alone condi tio'.n 

showed much more facilitation effects than the 

passive spectator condition gave particularly strong 

support for Cottrell. 

Despite these differences between the 

Cottrell and Zajonc viewpoints en the mean.ing of an 

a udience effect· on the s-ocial facilitation phenomenon:, 

both draw on the ·Hull-Sp.ence. theory of general drive 

level in their predictions. If an increase irt 

dominant responses was observed , i.t is generally 

c ·oncluded that an increase in the subject: 1 s. genera1 

drive level accounted for thes.e effects as pr:edicted 

by the Hull-Spence theory . In fact, very few studies 

have airectly mnipulated drive in their study of 

social facil itatio.n effe:-cts . Most of these studies 

used SC'ores on an){iety tests as i .ndicator of the 

1.evel of arousal in their e~per.imental s11bjects. 

Quart.er and H~"rcus (1971) for .example divided the.ix: 

suLjects i n to tvlo experimen al groups, one with high 

sco~es on the Achievement Anx·iety Test (AAS) and the 

9 



other with low scores on the same test. T·hey 

hypothesized along t.n..e lines of Zajonc 's theory .of 

drive level an lnter action of the test anxiety 

'7ariable with the audience- variable where the 

d ·ependent variable wa$ performance on a digit ·span 

test, i~e., the probabilit_y of release of the 

dominant response was expected to be higher for the 

hi_gh anxiety group in ·front of an audience th.an for 

the low ar:ixiety group, whi-le 110 difference was 

expected between the two anxiety groups ill the alone 

condi t io•n. The audience oondi tion only was e~-pec ·ted 

to induce greater stress in the high anxiety group 

than ·n the low anxiety group. No such interaction 

was found to be sl9nifi.cant in the res:.ults of the 

study which led th~ authors to call f.or c1. 

re-examinat·ion of the validity of increased drive 

as a mediating variable for the audi.ence e .ffect in 

social facilitatioi phenomena . 

In anothG-r study by Martens (1969), 

s ·ubjects were divided into high and low anxi.ety 

groups on the Taylor: Manifest Anxiety Test . The 

high a xiety s·ubjects. we.r e fo1,1nd to learn and 

perfor.tn better in the audienc condition than in 

the alone condition. This finding is not e ntirely 

consistent with Zajonc' s t.heory y.1hich ·would eX:pect 

10 



the high anxiety group to learn worse :than the low 

anxietv group on the novel task in front of an 

audience. Other studi~s have. come u_p Wi t .h different 

results from those obtciine·d by Ma.rtens (e.g . Cox., 

"l 96'6, 19 68, Ganzer _, 19 68) . Cox: in his studies found 

the presence of an audience to impa.lr t he learning 

and perforrn.ance phases of high and medium anxiety 

subjectsf but not of low anxiety subjects . It 

should be noted too that these results are also ·not 

c .ompl·etely in line with the Za.jon.c hypothesis in 

that low anxiety groups were found to perform better 

on the learned task in front of an audience than the 

hi.gh antiety grQup. 

Marte ns attr ibute:d the discrep:ancies 

betwe·en his study and those by C_ox and Ganzer to 

diffE:!rences in the anxiety scales llsed and complexity 

of tasks involved . In any cas.e, the inconsistenc·ies 

in t he r-esult,s of the above menti0.n~d studies seem 

o point t o the itLadequa.cy of the ·a nx · e ty tests as 

a good indicator o.f drive level in the experi-rnental 

subjects. Th.e d,if ficul ty wi ti t:_hose s.tudies 

employing the M~S or AAS a·s a basis f ·or drive 

manipulation is to create the proper drive inducing 

situation which would me -t the various specifications 

with in Uie ap.p.li abili:t.y of the purticul ar anxiety 

11 
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scale. But even if all requireme·nts in terms of 

proper instructions, sampling of subject s~ and choice 

of the right t _ask a-re met, the disappointing results 

with th'es.e- tests suggest that: 

'' a more. generalised anxiety sc.ale such as 

the MAS does not intervene with th.e presenc-e 

or an audience to produce differences in 

lea.rnih-g and performance on a complex motor 

task.'' (Martens, 19 6 9 , p . 25 9 ) 

A footnote in the above mention . d study by Quarter 

and Marcus (1961) filed a similar oornplaint of the 

AAS as. an anxiet:y arousal indicator: 

11 0ver- the pas.t ye1=ft -, a number of expe_r i ments 

by dif.f erent researchers at the Ontario 

Institute for :Stuai·es in Education used the 

MS to discriminate· between high a1:1xie-ty and 

low anxiety subjects and failed to obtain 

predicted perforITl,;l.nce differences. '' 

(Quarter a nd M.arcus, 1971 , p. 103) 

If there have beffil few experiments which 

atte,rop.Led to ITii:lnipulate the drive level in social 

facilit ation pracs-sses , there ha_ve be.en even fe\,.,er 

that ga a more direct measure of gen r.a1 drive 

level in subjects by using physiologic.al 



detectbrs of general arousa.l. Most ·social 

.facilitati.on studies have assumed an increase in the 

4rive. level Ol. its subjects whenever an increase in 

relea:s e: of the dominant response oc·curred~ '!'he few 

studies that bother·ed to check up on whether there 

was an: actual corresp·ondirt.g increase in subjects' 

physiological arousal included those by Martens 

(1969) rand Henehy and Glass (1968) . 

Martens used the palmar sweat lndex as 

one of his dependent.. variables. in his 2· X 2 

factorial design witb low and high anxi~ty on the 

MAS as one independent factor :and presence and 

nor1p r ·esence of a.n audience as another factor. No 

differences in palmar sweating was detected between 

the low and high anxi1:?ty s .ubJects al though th~re was 

a significant differ.e.nce .in performance between 

these two anxi.cty groups. One is thus led t0 

guestion the validi-y of the gerreral drive notion 

i .n eli4,i tation of audience effect5. The study by 

Henchy and Glasa measured the skin conductance and 

hear~rate of s □bjeGts in the a lone condition and 

au.dien:ce conatt.t..ons .in a o.(l.e factor experiment. 

Differences in performance 0-n a pseudorecog·nition 

task were fom1d be·µweetu the a.lone condition a:nd 

audience condi 'ons but no differences in behavioral 

13 



-arousal w@re detect-ed. Again it appears as if 

autonomic arousal cannot be used as a mediating 

factor: in the inte.rpretation of soci.:1,l facilitation 

ef fee ts. 

Although the above studies have attempted 

to prove the utility of the drive concept ih the 

pr.oduction of social f aci li tation: ef fee ts, it has 

still not been proved i'f the additive and 

rnultiplicative assumptions of the Hull-Spence 

g~neral drive model are really valid for the social 

facil i tat.ion context . Beca.use the general drive 

model is additively composed of several contributing 

drive components, a..dci t-ional increase beyond the 

inc.rease due. to the presence of an aL.Cdience should 

further increase the probability of occurrenc.e of 

the dominant respons·e. The experimental manipulation 

of increasing the subject ' s d.ri ve level ·by some 

q.ddi tional non- .soc.i _q1.l drive should clarify the 

question if the general drive rnbdel is a complete 

explanatory scheme- fo.t social facilitat.ion phenomena .. 

The present .study is desig·ned to 

investigate. this particular issu-e, A 2 X 2 

factorial design is used with the audienoe a.nd alone 

colrldi tiohs as. levels of one fact.or (Evalu.ation 

factor) .and he L:i.om,::~like environment and la.bora 1..ory 

14 



environment in which the task was peTfor.med as the 

other factor (Set.ting .fa_ct.o,r). 'I'he rationale of the 

study ctssumes a familiar environment like the home 

t ·o have a low gene:i;al arousal effect on the subject 

and an unfamiliar setting_ like a psych.olQg.ical 

laboratory to have a higher general a ·rousal effect 

on the subject . A pilot- study prior tp the 

exp rime t did indeed detec:t a significantly high~r 

measure of .bea.rtrate in subjects in the laboratory 

t.han in the home. Thus the present study ha.s: an 

·a.dvant.age over \_;he previous studies (e.g. Cox, 1966 ,. 

1968, Ganze r, .1968, Martens, 1969, Quarte.r and Marcus, 

1971) in that it has more confidence in the a .-priori 

diff'er·ence i"n t .h e directly measureal:;ile arousal level 

of subjects i-n. tJJe two environmental settings. 

Previoos studies have 01Jly used 1.rrdirect and 

unreliable .measutes of drive level in sub.j_ects as 

det rmined by their scores on anxiety tests·" and 

what V<:?r physiolog · cal differences i 1 the subjects 

have b.een obta_ined in a completely p·ost hoc: fashion . 

The r · sl)lting performance of the subjects· on a: 

compl .x task in front of an evaluative audience or 

in an a J:one condi i:,ion, in the home-.like environm.ent 

(low arous 1) or in the l aboratory (high arousal) 

shou.ld. yield an indicati.on of how :t.he <J€m~-ral .drive 
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theory re:lates to social fac · 11 tation effects •. 

Val"id_ation of the Hull-Spence general 

drive equati•on would require a. signific•ant ma.in 

eff.ect to be obtalned for both the Setting factor 

and the: Ev 1u·a .tion factor. According to the gener&l 

arousal hypothes-is of Zajonc, both the high arousal 

s tting and the evaluative audience condition w.ou·1a 

cause mo.re Lnterfe rertce with per·fQnnano·e on a 

complex problem solving task, here defined as one 

in which qominant responses are incorr€ct , relativ€ 

to the low arousal setting and the alone concliti.on 

respectiveiy_ 

ln order to t~st the additive a,nd 

mul tiplica ti ve assurnptions of the Fiull-Spen-ce 

general crive theory , a:reiclllar attention is 

focuss.ea on dif ferer1c~s in subject p·.er·formanGe in 

the audience condition between the h-i9"h arc.usal 

envi_ronme nt and the low· arousal en-vir·onment, The 

evaluative threa.t provided b~ the ey.:-1 ua ti ve 

audien_ce might be identical i ·n both conditions, but 

the arousal inducing ef f -ct of the two e11viron:m.er1tal 

set ings howeve1◄ is different. Because of the 

addi·tive la.w of general a rousq.l as employea by 

Zajonc, this di .ffor·- nce between the a ousing effect 

of the: two e1 viron.rn ,nts would .result in different 
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probabi.lities of release of the dominant response in 

the two environmental settings. Because reo nt 

studi s lCottrell , 1968, Cottrell, Rittle, Wack, 

19.68, Cottrel l, Wack, Se-karak, Rittle, 1967 -, HenG!rsy 

and Glass, l .9f> 8, Mart ns, .19 69, Quar:-ter and Mar:c.uq, 

1961) have ernphasized so dramatically the .importance· 

of the aworeness of evaluative threat in the 

elicita tion of social facilitation effects, the 

present study is part.icularly concerned to observe 

whether the infiuence of this evaluative threat 

could be: so gre·at as tc> cause a breakdo:Jtn in the 

summation law of drive level. This wou.ld. be 

c0.n.firmed if no difference in subject performance 

can be detected in the udie·nce condition bet.ween 

the high an'd low arousal enviromnehts. Differences 

.in arousal b etween the two envi.ronmenta.l s ·ettings 

may becrome so minute when compared to the 

overriding st:cong arousal effeGts sterruniflg from the 

ongoing human interact.ion. (awareness of evaluation 

from t'he. audience) that the Bull-Spence. heory of 

drive level may not be seen to be entirely 

applicable to the interpretation of social 

f aci l i tation phenomena. 
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MET.HOD 

Design 

A 2 x 2 factorial design was used . The 

two levels for the first factor, the Setting factor, 

was ·a home-like setting and the l aboratory sett.ing. 

The two leve ls of the second facto.r , the Evaluation 

factor, were the alone condition and the audience 

conditiorL The main dependen t variabl es were a 

measure of t .he subjects gen eral arousal le.vel 

(heart rate) and their performance on three complex 

·tasks in the 'four e xperimental conditions . In 

a.ddi tion five other ciepen.dent ni.easures of the 

general arousal of the subject.s we·re u sed . rhese 

were ratings on four~se·l .f - repurt scales of gener a l 

activation arid a rating by the confed.erate in the 

audience condition. of the .subjec.ts. ' nervou.s n e ss. 

Subjects 

S.i:xty subjects were drawn fr-om: a p ool o f 

undergraduate female students c.1.ttending Summ.er 

School at the University of Victor ia. .Since Ka1)lan 

(19 69) found a s1:r.ong interaction of subject 

performance ith the degree of exposure of the 

subje_ct to psychological experiments., only subjects 

who .had neve r particip~ted in any ·psychological 
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experiment were chosen. The -home-like setting 

condition was carrie.d out on subjects living· in 

residence rooms on the university campus while 

atte-ndi,ng Summer Sch.col. Time of day was counter 

balanc d equal l y in al 1 f'ou.r c0ndi tions . Fifteen 

subjec:ts were randomly assigned to each e~perimental 

condition .. 

Task 

A particular type of behavioral set task 

was emplo.yed as in a social facilitation study by 

Goerl, Pakula and PuJ.ton (unpublished 1973) which 

yielded e.xc.elle.nt results in line with Cottrell's 

resea~ch. The dominant response was defined as the 

inabi.lity to break out of the: behavioral set. 

Thr-ee complex problems were pres.entetl in 

ra11dom order, each stated on one page of a siJt page 

booklet. ·Th<:: written instraotioi1s were the same as. 

u~ecl by Maier ( 195 O) in ·proble.rn solving experiments. 

'I'he problems are given below: 

l. The t--ine Dot e·roblero 

·' • 

• • 0 

• 
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The ins.t:n1ct-ions to this problem were :as follows: 

11 Conn.ect: the dots by d:r;awing fo1lJ:: connected 

straight lines. You may not take the pencil 

off the ·paper, and you n,ay not ·retra;ce any 

lines" 

This problem represen cs a ·neg-a ti ve perceptual set. 

The q.om.ihant r esponse is t.o percei v12 tJte c:lots a.s 

outlining a sguare. 'I'11e problem is solved only 

when the subject .leaves the i111.plicit boundary of 

tl.;iis square -and draws t be li.nes. outside the area 

bounded by the dots . 

2. The -Six Matches Probiem 

Six matches were a tac_h~d with cell.<::iphan e tape to 

the· page. The in c:-truct tons were as fol Lows: 

r,Bllild four equal sic.~e triang es where the 
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sides are eq_ua:l to the length pf one 

-mcJ. tchstick. 

The dominant respo.nse tendency is to remain 1-n two 

dimensions. The .problem e•qn only be solved wheh the 

subject recognizes tha he can use the third 

d _ime.nsion. 

3. The Farmer Problem 

"once there Lived, a fanne.r with four ·sons·. 

1'he sons we,re: very j·ealous Gf eac·h other and 

always sus1,,-ected the f atl1er of showing 

favouritism toward one or the other. So 

when the time came for him to retire the 

farmer w s f-aced \-Ii.th a i:iroblem~ ae had an 

odd shaped piece of land (without buildings ) 

which he a~cided to u~vide equGlly ·among his 

sons. He asxs you t0 d~vide the piece of 

land shown belo~w int.o foul::" l_.la:tts equal in 

SI3E and SHAFE , w ·. th none left over . Show 

bow yo would do this in the following 

diag.r-c m •. Ir 

21 



The subject 1 s tendenc y is t -o div ide t.he f i g ure into 

triang les ot" .some: o t her ~qu a l sided figure s whi c h 

do not l ead to a s o l ut.ion of" t h'e probl e m. 

'l'haye :t ' s Acti va '~ion ~Deacti v·a tio'h Adject:L ve 

Check List (AD-1\CL) 

'I'he additional measure of t h e hy pothe t ical 

c:_on.cept anxiety or gerterai aro"Usai is a re l ativel y 

n ew me-a s u r ·e dev is.ed b:y Thay.er (I:9 6 7) .~ In ·severa,1 

valideltio11 studies ~hayer (1 967 ) introduc·ed a s .e l f 

re ort measur.:. of ~ct-iViJ-tion and c l aimed to have 

fotmd better :r.:el iabili ty and. va U.dity in h:i:s inea.-s u :r:e 

than i:my single o·f the- traditional roeasur.es ( GSR: , 

hea:i::t .tote, fit1ge:r: bl·ood volume -, etc . ) • -This 
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Acti v ·a tion-D.eacti vat ion A.dj .ecti ve Check List (AD-ACL) 

is composed of four orthogonal factoranalytical 

dimensions representin.g d · ffe:r::ent _points 01;1. th~ 

arous.al continuum. These factors made. up of certain 

mood reflecting a.dj•ectives cor·relate.d highly with 

physio·logical measures iri condi tion·s representing a 

continuum of arousal xang.i11g from near sleepiness to 

taking an important examin.ation.. 'I'hayer proposea 

tha·t each set of adjectives ( cpmposing one factor:) 

can be used ind.el?endent.ly· . 

The present study planned to employ all 

four factors name.ct the Generol Activation (GA), High 

Activa ion (BA), Ge-neral Deactivation (GD) and 

Deacti vatic:m-Sle..ep (DS) factors. The acljecJ ::ives 

us·ea i _n the four :fa.ctors ar.e: 

HA - clutched up, jitt~ry, stirred up, 
fearful, ·ntense 

GA - lively, activer full of pep 1 

energetic, peppy, vig-orous, 
activated 

G·o - at rest, still , lei-surely, 
quiescent , quiet, calm, placid 

DS - slee-py 1 tired~ drowsy 

The twe nty-two adjectives were pre sented in random 

orde.r to t.l. e subjects , .each printed on a 2 x 3 card. 

The. a n s wers were to h e written on the- second page 

of the b o ok l e t. , · h 1: r . all adj e ctives we r(:: listed 
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again in random order. Each adjective was to be 

rated on a four point scale (vv = defini te_l_y- feel -, 

v == slight.l y feel, ? = do not know, no == I.- disagree.") 

Booklet 

Each booklet consisted of six pages-. The 

T-bayer scales were p,l.aced at the beginning page, 

foll-owed up by an instruction page to the th~ee: 

problems. These three problems were- arranged in 

mi~~d order on ~he ne~t three pages. Each problem 

was stated Qn one page . rrhe subjects were also 

instructed to indicate if they alr·eady knew the 

solution to any of the problems . A complete bo.oklet 

is presented in Appendix A~ 

Procedure 

Pilot Study 

A pilot study was run in order to v ~lidate 

the asst.nnption that the two. enyir•on:mental setting:s 

were actually diffeteht in t e-rms of general. arousa l 

induce d in _the- subject . Arousal was predicted to 

be higher in the: laboratory than in the home - like 

setting . The pulse of 24" subJects was measured , 15 

in the home-like setting ahd 9 in the labo.rato_ry 

condi · ion. '!'he :time of the day y1as co1.rnterbalanoed 

for e.u.ch co 1ditior:i . Subjects in tJ1e laboratory 
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condition were asked to wait while seated for five 

mir1utes outsicle the laboratory in ordecr to prevent 

conta.mina.tion of ._he hea,t'tr-ate measurement. due to 

physical activity (walking) . The d .i . .fference of the 

means betwee·n the home-like and the laboratory 

condition was high-ly significant. (t = 2.3.612, 

df a::; 23, pi < O «025.) Thus the .choice of these two 

environ.men ta.l settings ·as independent factor of 

different arousal was tc_1.k.en: as jus.ti fied, 

"The Ex per imen.t 

The experiment in the laboratory condition 

took plcl.ce in the Neuropsycho ·ogical Laboratory of 

the Psychology Depa.rtroent. The room was about 12 

feet x· 15· ·feet in size. As it was practiced in the 

pilot study, :the subjec:t was aske,d to wait while 

sea te-d outside of the la-bora tory in order to prev.e.nt 

conta.mi•nation .of the, hea·rtrate measurement due to 

physical activity (wi:ilkiJ:19) . The S\:J'bj ect was 

b.ro ght into the laboratory and told= 

''This is our psychological labot:·atory. Please 

take a seat over tnere. 11 

'I'he- subject as scate.d on a desk in the upper third 

of the .ro tn , facin.g the entrance . The one-way 

m:b:ror was at her right . n the audience con_di t ,ion 
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the confederate was pr.e-sent when the subj~ct entered 

the laboratory. The confederate was introduced to 

the subject with the following introdu.ction: 
' 

1'This is Miss Mitchell, she is a graduate student 

in the Psychology Department and she is going to 

watch this e}:{per·i ment and evaluate your 

performance . '' 

'I'he booklet and the set of cards were hande d over to 

tbe subject. She was asked to read the instructions 

to the Thayer Scales as ~ell as the instructions to 

the thre·e probl ems a nd to ask, if necessary, 

clarifying que~ti0ns. After the expex:imente,r had 

made s:ure that the subject understood what she wa s 

supposed. to ¢10, the pulse me·asureme t1t wa.s t aken . 

The puls e was mo sured on t 1e ri.ght hand wr-ist in 

usual medical procedure over a 15 sec-onds period a.s 

timed by a norrn.a. l wristwatch with .a large second 

hand. only two out of the GO sUbjects. corrunented on 

the pulse measurement while it wa.s being taken. 

Howeve r nc;;ither of the two subjects demanded to knov: 

the purpose 0£ the pulse measureme nt, and 

consequently none was :gi ien them . 

'l'he pe.rforn,a'nce of the subject was we'll 

visible to the- con odc·ra t~ who remained s<~a t:ed ori 

the oppos · te side o I the desk, four feet away from 
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the subj_et::·t. The confederate h.ad be.en instructed 

no't to. mak:e- eye conl:-act wi -h no:r talk or i:-espond 

verba11y to the subject during the experiment , but 

to t-1atqh attentively a..""ld qu.iet'l.y the. performanc;:;~. of 

the subject. Aceordin9 to -Mehrabian (1971'), 

permanently lo0ki·ng away afte:i:- :initial short eye 

co.n:ta:ci::s c::od.E!-s , 11 channel Closed II and m<;1y in•crea.se 

the threat of refusal or evaluation felt by the 

subject. The confederate rated the subj .ec.ts' 

perc.ei v~<:l n~rvousness during the ex per imen.t on a 

five point scale (1 = e ntirely calm, to 5 = 

hyperactive, sweating, extreme· agi·t-ation). 

In the l:i:ome-like s-e tting condi ti.o.n the 

e:-:p:erimenter .arrived with the confederate a .t the 

su:tj .ect I s borne.. The confederate was seated aga'ih 

at a distance of four feet from the performing 

sllbje.ct. There w.a:s no other audience in the room . 

Th~ int.1·0Liucti.on o'f the cortfede:r: te to the subject 

was ldentic.a.l to that given in the laboratory-. In 

.bo h alone conai tions, the subjects were entirely 

alone in, the room whe.r:-i they were working on the 

prob.le.ms·, In all four conditions, the e~perim.~nter 

left:. the. room as soon as tl1.e short ins'truct:i:.on to 

t.he self <..:_xplan ory booklet was g·iven ~nd the 

puls e m~asure ment of the subje ct wast ken. Af~er 
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20 min.utes the .e perimenter reentered the room and 

the exper irn.en t was terminated. All subjects were· 

debriefed about the experime.rit and the .r.ati.onale of 

the study and generally found the experimen.t 

enjoyable and challencging·. 
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RESULTS 

Scoring 

'lhe .subjects w-ere given a score of l for 

each correctly solved -problem and o· for a,n inco.rrect 

or :unsol red solution to the problem. The f i .na.l 

performance score for each subject was a total of 

all th ee pro.blem,s ~ This scoring was t,he same: for 

problems known befo.rehand . 'L'his was felt to be 

justified as a l:J.. statistic of problem·s known and 

not known in al.l four experimental conditions. was 

not 
.,_ 

~ 
found to be, s ignif ic.ant ( _X, = 1. 3, df ::::i 3 , 

Xo.oos.3 = 

Multivariate, F-tests 

A 2 x 2 multivariate analysis of variance 

utilizing, Wilk' s: Lamb:da er i ter ion as a test 

statist'c yielded one discriminant function for the 

Environmen: factor ,,hich was s-i'gnificant at less 

than the 0.01 level (F = J.207,. df = 6/51 , p < 0.01). 

Tbe amount of betvreen group v.ar ianc_e accounted for 

by the discriminant function was given b the square 

o;f Roy's criterion ,( = ( 0 . 523 or '0.274) x 100). The 

amount of variance acc·01mted for by the Setting 

f ctor w s there f o:r:e 2 7. 4 '~. The onl ' dependent. 

variabl e loading sign i.£ic:ant.1.y on the discriminant 
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TABLE 1 

M-ultivariate ana.lysis of variance Table , Test of Setting. 

Mul tivaria t-e test o f sign.i ficance using Wilks Lambda cr::i terion. 

Test of roots 

1 th.rough l 

F 

3.207 

DFHYP 

6 .00 0 

PF.ERR P less t h an 

51 .0.00 ' 0 . 01 

Uni v ari.ate F-Tests 

Variable F(l , 56) Mea:n SQ 

l (Performance) 0.78'8 0. 600 

2 (Heartrate) 18.301 1972 . 280 

3 (Gen. Acti- 0. 320 10. 4.1.7 
vation) 

4 {High Acti- 0.371 4 . 817 
Va:t.ion) 

5 {Gan . Deacti- 0.982 30.817 
vation) 

6 (Deactiva~ion - 0 . 009 0,067 
5leep) 

P less t 'han 

0.379 

0.0.01 

0.574 

0 . . 545 

0.326 

.0 . 9.2.5 

R 

0.523 

S.DFC 

0 .-277 

·-0. 92.9 

- 0 .161 

-Q.090 

~0. 348 

-0.024 



function w-as the hea..rtrate var_iable (F = 18. 301 , 

df ~ l/56, p < 0.001) . The overall F 's for th~ 

Evaluation fa.ct.or and the Evaluation by Setting 

'interaction factor were not fou-nd to be s_ignifican t. . 

The mean results .1.,0r all dependent variable~ a r e 

presente d in Tables 2 - 8. 

In orde r for the significance of t he 

subject ne rvousness dependent. variable to be 

determined , a n1ultivariate analysis of v aric1nce w.a·s 

carried out on the 'Setting factor for only the 

audience level of t})e Evaluation factor since no 

meas ure-s were : ... aken in the a1one oondi tion ~ The 

0.bta ined multivar:iat·e P ratio is signific.ant 

(F = 3 . 638 , df = 6/51, p < 0.01) but the nervousness 

dependent variable wa.s not f ·ound t o load 

31 

signi ficantl1 on t.he dis er iminant function ol:!ta,ined 

f .or the Setting factor . The significan.t rnul ti va.ria t _e 

F ratio is du e to the highly significant heartrate 

variable loading on the djscrlminant ftinctlon 

(F == 15 . l 8 3 , J f = 1/28 I• p < 0. 001) .. 



32 

Tahle 2 

•Mean number of problems solved .. 

Setti.ng 

Homelike Laboratory 

Alone l .2 0 . 733 0 . 966 

Evaluation 

Aucli en.ce .0 - 4 0 0 0.467 I! 0 . 433 

0.8 0 . 6 
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Table 3 

Mean Heartr ate 

s e tting 

Homelike Laba.ra tory 

II 

Alone 72. 267 84 . 267 78.2 67 

Evaluat'on 

Audience 72.1:300 83.733 78. 267 

72,::5"33 84 . Qb.O 
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'l'able 4 

:Me·an General Activation 

Setting 

Homelike Labor::at.ory 

Alone 14.4 l(,' . 4 15 . 4 

Evaluation 

Audience 16.9 16.6 16 .7 5 

-

15 .• 6~ 16.5 



Table 5 

Mean ~ i gh A~~ivation 

Setting 

Homelike Laboratory 

Alone 9. 9 9 .• 2· ·g. 55 

Eva.luat.ion 
.. I 

r I 

~udience 9 . 5 9.1 9.3 

9 .7 9.15 
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Table 6 

Mean General Deactivation 

5e ting 

Homelike. Laboratory 

Al one 15 . 9 1 6 .8 1.6.35 

Evalua.tion 

S. 9 17 .9 16.9 

15.9 17. JS 
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Table 7 

Mean Deactivation - Sleep 

Setting 

Homelike Labora:tory 

I 

Alone 5 .3 5.1 5 . 2 

Evaluation 

Audien<..:e 5 .2 5.2 5. 2· 

5.25 5 .15 
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T.able 8 

Me-an S-ubj ect Nervousness as rated by the confederate . 

Sett:i.ng 

liomelik.e Laboratory 

Alone no no 
measure measure 

Eval u ation 

Auctie ni;.: e 2 . 27 2.27 2 . 27 

.2.27 2 . 27 



DISCUSSION 

Tbe results 0£ the presart~ stOdy, with 

particular refe.rence to the dependertt variables 

heartrate and -per-or mance, do not confirm Zajonc 1 s 

theory or tb.e expect:ations of general drive theory. 

The only signiflcant main effect was found for the 

Set:ting fac-tor, and the only dependent variable 

load i nq s _ignif i ca_n tly on the di"scrim•ina.n t function 

for this Setting factor was the heartrate varia le . 

l'he mean heartrate measure for the home-like setting 

and the .laboratory setting we·.re re·s ·pecti_vely 7 2. 50 

and 84.00 beats (?er minu't:.o . Thus as indicated by 

the· p_ilot study, t.here was an act4al dif fer~nce in 

gene.ral arousal stemming from the 'mere• p hysical 

setting of th:e tes t situation for both the alone and 

audience· conditions. The nons ignif icance of the 

depende.11 t variable performance on the same 

discrimin_ant f nction indicatec;l no difference in 

performance b.etwe-en the llotne-like ·setting and the 

laboratory s<;=tting for both the alone and the 

audie tic·e condi tion:s. Zajo"nc \vbu id have pre.dicte.d a 

di:f fc.remce in p1.::.tfox:mance between the home-like 

s .ettin.g and the labor tory -setting if there was a 

corresponding difference in general a ·rousal in the 

two sett· ngs. As co.n be s-een, a difference- in 
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arousal as measured by heartrate was inde-e,d found 

between the two set ings , but there was no 

corresponding signi fican:t diffe.r-ence in perfbrmance 

in the two settings. This finding i _s tberefore 

contrary to that expected by Zajorrc. . Confidence in 

the assumed correspondence between -an inc·rease in 

drive and n increase in probability of relea_se of 

the dominant response is thu·s c0.nsiaerably undermined 

by this finding. 

This study did not detect significant 

performance dif.f e r en.ces between the evaluation and 

no·neval uat.ion conditions. Th.is is a surprising 

finding_ ·c.onside:ring the fact that 1:2ractically all 

prev-ious research has shown diffe r ence in subject 

performance be-tween evaluation and nonevaluation 

qroups _ The ove.r-all .E' test for the. Eval.uation 

f actor in this study \\ as not found to be. significant 

by .M.i\NOVA . '.!'his difference in resu-1 t s between the 

prese.nt stuuy and previous .s tuuies whi ·ch fom1d a 

signific~n.t main effect for t he Evaluation £actor 

·may be due t o the differ Jni: s at.istical analyses 

use d for i11 terpretation o.f the data. Most previous 

studies· h.:ive carriE::cl out univariate ·analyses 0.f 

variancEl" {l\tiJ.QVAJ on their data,. even in cases where. 

mo:i.:c th none dependent measure were taken on the 
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sane subjects~ Thi..s study on the other hand made 

use of a multivariate test statistic (Wilk's Lambda) 

to test: for the significance cf t,.be discriminant 

function which differentiated between the evaluaj:.ion 

and nonevaluatiOJ) gro ps when all the dependent 

measures iv :r:e taken into consideration . It is only 

when the overall :r t:est in the MANOVA is signif_icant 

that: -it is usual for unbiased conclusions to be made 

a.bout the signi fica."Tlce of each of the depende·nt 

variables on the discriminant function . One 

os:sible excep ion how eyer I occurs when the dependent 

m~asµr e~ are not in~ercorre lated . ftccording to 

Humm 1 and Sligo. ( 19.71, p. 50) inferences bas d upon 

multipl e uni variate tests. are not biased when the 

d.ependent measures i:l.te orthogonal. In the case of 

the pi:?rform.a11ce and heartrate measure-s in this study 

the co.r:re 1 a.tion i;-/as found to be r = - O. O 3 0. 

Based the·n upon this· statistic al 

consideration anJ upon the previously· 1nentioned 

fact that demonst-a.tion-s of social facili · ation 

hav.e in the past result·ea fr-bm univariate analyses 

even when lllore t ha.n on·e· d epend ent measure were used, 

it was a eci.ded t:o roe .ed with a post hoc analysis 

of vu.r i c.e on bo of th princ . .ipl~ d pend n 

measures i ·n this. study , n ao1e ly task performance 
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and hea:rtrate. 

The r esults using this uni v·ariate analysis 

revealea a. significant performance difference 

between the· a.lo_ne condition and the ev.alua ti ve 

aud'ence condition (se@ Tables 9, 10) .. This 

signif ica:nc . i ·n performance confirms the well 

established finding i .n socia.l fac•ilitation research 

thu t the presence. of an evaluative audience increases 

the re lease of tb.e dominant r:-esponse. This. ana.lysis 

did not yield a significant difference in per£orma hGe 

for the setting factor . 

A post hoc univa,riate- analysis of· variance 

was also run on the other irnpo.rtan:t depend nt 

variable , the heartrate variable, but the F-value 

for the Evaluation factor wa.s no:t found to be 

significant (ide ntical means of 78 .. 00 heartbea.t~ 

per minute were calculated feir both the alone 

condition and the evaluative audi nee conditionj. 

This <:::oincides \vith the results of the .M.-1\NOVA and 

is consistent with the results of Henchy and Glass 

(1969) who }::.ept a continuous rec·or(1 of the lJ.eartrat 

and s.kih conc1uct-ance of their subjects throughout 

the e .perime.nt, bu.t found 110 di ff ere.nee in .autonond.c 

activity betw -en he subjects in the ·alone co·nuition 

and those in °ttJC· evc- lua ive llUdience conditions 
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Source 

Subj. 

Table 9 

Analysis 0.f variance table 

with heartrate as dependent m_e.asure 

DF ss MS 

S9 8011. 7 3 

F 

B.l .(Setting) 1 1972 . 27 197 2.27 lH. 3.00 

B2 (Evaluation) 1 o.o. o.o 0.000 

Bl2 (Setting X l 4.27 4.27 0.040 
Evaluation) 

EB12 (error) 5.6 6035.20 107 . 77 

43 

Prob~ 

ii 

0 . 000074 

1.000000 

o.84002 
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Table 10 

Analysis of variance table 

with per f°ormance .as depende nt measure .. 

source DP ss Ml3 F Prob, 

Subj. 5·9 48.60 

Bl (Sc:t- ting) l 0 . .60 0 . 60 0.7 87 0.378632 

B2 (Ev a l .ua tion ) 1 4.27 4 . 27 5.600 ·o. 021445· 

Bl2 (Setting X l 1.07 1.07 1 400 0.2415 95 
Evaluation.) 

EB12 ( e-rro r) 56 42.67 0.76 



al though significant di-f ferences in pe_rforrnance 

were obt in-ed. 

The re·sults of the post hoc ANOVA are 

slightl"y different from the MANOVA results . The 

heartrat.e dependent variable shows again the 

significant diffe rence on the S~tting factor but not 

on the Evaluation .factor . The performanc e· dependen t 

variable- however revea.ls nO"i..,i a signifioant difference 

on the Evalua.tion fa:cto.r but not on the Setti ng 

fac;tor. These find~ng·s are consistent with the low 

hecirtrate - performance cor r elation ill.u.s1:rating ·the 

orthogonality o.f t hes.e two dependent variables . The 

important additional cont.r·ib0tion of the post hoc 

ANQVA was to demonstrate that the dependent variables 

were actu·ally a function o.f the· exp·erimental 

manipulation . 

'l'he signi-fic-nt ANOVA.- finding f ·or 

performance .clearly i 'mp"l i es that the performance 

dependent variable was not too restricted to detect 

a soc.i..al fac ili i:.,a.tion e .f feet. We would have to have 

c-oncluded this as a possibi.li y if this post hoc 

analys · s haa f 2.ila d and thus could p;r-oceed to no 

further i.n f erence . The pattern of results as 

obtained by the Jl..NOVA now rna.y be taJ5.,en as· evidence 

that a rou sr:i.1 s measured by h artrate is unrelated 

45 



to s ocial effects upon performance. This conclusion 

is directly contr·ary to tha.t expected from th~ Hul.1-

Spence m:ode.1. as employed by Zajonc. 

It was stated in the Introduction that a 

p.rima,ry interest of the present study is to look for 

differences 'n subject performance between the low 

arousal and high arousal Setting conditions in the 

audience level in order f:or tb:e addit.ive assumption. 

of the Bull-Spence drive construct to be valid for 

the interpretation of social fctcilitat.ion e ·f ·fects . 

The resu'ltc are such ttJat a significant dif"ference 

in heartr:a::te was ·fo1ll'td be·tween the two Se;;tti.ngs but 

no co.rrc,sponding significant difference was found 

for the p rformance measore. . .Respectiv~ly six and 

seven problems on the average ,;,1ere solved ii1 tJ1e low 

and high ar-ousal S~t tings in the .audience c·ondi tion. 

Thus whe n the perceived evaluative threat from an 

audience is ass-umea to b e a .oonstc1nt :ln both Setting 

conditions , an inc·r ase in nonsocial arousal in 

subjects does no e>:ert additi·onal influence on 

subjec t pe:t:fonnan e . It c,an thu.s be con!;>idered that 

h additi.ve drive coi)st uct in t::he Hull-Spence 

equation can not be directly applied to social 

facilitation procesces . 
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Thayer's scales and confeder::at~ rating .of. suJ)ject 

arousal 

None of Thayer's scales were significant 

on tbe univa.1ciate. :test of the multivariate te·st 

statisti.cs obtaineu ·for the exp.erimental factors . 

'.I'heir loadings on both discriminant fUhcti .ons for 

the Setting fa.ctor and the Evaluation factor show 

them to correlate very poorly with hea.rtrate . This 

study therefore fail.s to confirm the va.lidi ty of the 

scales as a good measure o .f au t.onornic state of 

a.ro.usal as found. by Thayer. The actual correlations 

of the four scales , High Activation , Gene~al 

Activation, General Deactivation , and Deactivation­

Sleep witb the heartrate meas ures were respectively 

O.QR6, -0.072 , 0 . 018 1 and -0.075.~ 

The dep r1dent varlable, subj ect 

·nervousn ess: .as perceive"d by tl e con.federate in th.e 

audience condi tj_on , was not found to oe: s"igi1ificant 

on the discrimina.n t f u.n<::tion obtained f"or the. 

et -ing factor. This rnay be du1::; to the difficulty 

i1·t a.s- ·essmcnt o.f nervousness in peol:_i l e on a simple 

seal~. This is _art icularly so when the re are no 

valida --.c] criter·a for perc~ption of nervousness in 

othe r s . The insi~n-ficance of the correlation 

bctw ·c·n this m as ure of pe.tc·ei ved n e rvo.u sncs-s and 
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hea:r:trate i,o., the two envi.ronment.al settings further 

proves the point o..: the unrelia:b.il.ity of one's 

percept'ion of nervousness in others even when actual 

phys iologi_ca l di f fc:!renG e s· were detectable ,in these 

judg.ed subjects. 

Tasks 

The cognitive set tasks se·emed to 

discri·mina.te between evaluation conditions and to 

reflect social fac.il i taj:.ion effects . This 

conclusion is drawn from a pattern in performance 

between the evaluation ·and no:tYevaluation conditions 

similar to most previous social facilitation 

rese·arcb. (e.g. Zajonc 1 19 66 , 19 69, and C0;t trell , 

1968). Subjects in the alone oond.ition ac-ross the 

tHQ envi.:conmental settings solved significantly more 

problems tJ1c2.n subjects in the audie!il.ce condition 

according to t he ana l y sis of variance . The dominant 

tendency of th e subj 0 cts did seem o be inability to 

break out of the cog nitive set inheren t in the;;~ 

·problems . 1'his confirms the res.ul.ts o f Goerl, 

P.a kula, an Pul t .on .( 19-7 3) who employed a similar 

type C>f cogni t:ive set ·tasts in their social 

f a cilitation stu dy whi c 1 also {ound a significant 

diffore~ce in pertormance between their evaluat~oo 

and nonev · luation gr.ouµs . 
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CONCLUSION 

Th~ findings in the prese~t study are 

contrary to Za jonc 's explanatory c0.n.cept o.f general 

drive and the ·addi t-i ve assumption of the drive 

concept in giving rise to social facilitation 

effects . While there was a difference in general 

arousal as measured by h eartrate between the two 

settings , there was no difference found in the i r 

performance . 

J;-Iow may we account f_or these findings? 

I'- is possiQle t h a beartrate and genera.l autonomic 

a ctivlt-y is not an adequate mt;?asur.e of general drive 

particul.irly when we consider th~t He:_nchy and Glass 

(1969) could not. detect a dif fer nee in heartra.te 

and s.l:dn conduc ta nee i n their subjects between the 

evaluation and the nonevalua tion concli tions eve·n 

wi'-•h a continu0u_s che.ck on these two ci u tonomic 

aro-usal n1easures throughout the experiment~ This 

consider- tio-n ga i ns· further support by the findiJ1gs 

ot Mqrtens (1969} who ob erved a difference in 

palma.r s1.,.1ea t.ing b_ tween the evalu.at ion and 

none a .l ua iori cond._i tion but no di ffercnce between 

the high and low anxiety groups . 

}ience- tl-c r c: still remains t.he problem to 
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qualify the Hull-Spence model as used by Za.jo-nc and 

to specify the kind of arousal other than autonomic 

act-ivity which might play a part in :this social 

facilitation process. !r.he pr:ese-nt res·earch results 

indicat~ hat social facilitatio_n, contrary to 

Zajonc, is not mediated by ·arou . .s:al as it is usually 

measured. 'Ihe little evidence from. research results 

allai.xs us but t0 specula·te on these alternatives. 

We have shown howeve·r, t.l:):at the .relations}Jip betwe~n 

arousal a1d social facilitat ion is not unqualifiedly 

simple as z:ajo_nc: 's usual statement of it implies. 
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APPE_i..~DIX A 

P.. COMP1.ETED QUES'l'IONAIRE 



Th~se adj ct i.ves ~xpt'es·s diffe-rent moods. Go through the set 

of adjectives a.pd ind ic n-t.~ orr the. four-point .. sca les how 

precia.ely the·y re fleet your moment.anecus stc1.te. of mind . 

Cirtle your ans· ers. 

For ex.ample! stroog ly agree 9 V ? no· 

sl.igbtly n:gree vv G ? uo 

I dont know vv V CD 00 

l disagre·e vv V 1 9 
Lise of Adj cti\1es 

qui'<! .... GJ V 1 1)0 

.lfvely vv (i) 1 no 

pl:1c:id vv V 1 8 
.at res~ 6 V ? no 

clutched up w v ? ~ 
I 

stlll v; V 7 n.o 

fu ll of pep vv V 1 ~ ol 
pt: i?:1"eJ up vv V 7 ~ 
vigorou::. vv & ? no 

U.rt1cl vv V 1 o ) 

ac t h· a:: e 1.l V\! G 7 no 
t) .. 
.· _, 

int~ose vv V ? -~ 
pc~i?Y -vv 0 1 no 

l ei~..:re.J.y ~ · V ? no 

21 e y vv V 7 (§ 
j 1.1:t er.y vv V 1 ~ 
qu !'.e r..~en t G V 1 no 

f em.· fc.l v·, V ? ~ } 

activ~ v·, G/ 1 no 

·caJ.rn E) V 1 no 

eue:::g :,:ic vv (i·· ? no 
..-

dro•,J S'J 'TV V ? (::o ) 

2< 
.. __, 



' f i I 

./1t 0 ,· I '-



On e.ac:,IJ o t: Lha follot..1ing th· e pa~~s you. t.Jill fi.nd o·ne prob l em. 

Plea se ea.d pre.cisely th.e iostruct iohs to each problem and then 

tt'Y. to solve i • You ·can make use. of ~h~teve.!' avail.able s.pacte 

yoo may find in t:he booklet. Please lndicate if you alt:e.acly 

kn:ow t:iforehand the solution to ally pro)Jlem but gtve the 

so lutio-n ~nyu ay 

Ypu ore given ZO m nutes to solve all tl e problems. 



Once th~n~ itved a fat:file · with four sons. the soos were yery 

jea.lous o.f each other a11d always suspe ted the father of 

showing favor it ism t"ox-.,erd one. or the other. So wh·en the· time 

came for him to retire th.e fa.rmer was faced with a problem. 

He had art odd sb~ped piece of 1 nd ( without boildings) 

wl i.ch he decf.ded to divide qut11ly among his SOQ,S•. He asks 

you to divide the piepe of land shown belo'w into four p.;:;.rts 

egual in Sr;?.E a11d SHAPE 1 -with noQe Left. ove:r . S:how how you 

would do thia .in the follow[ng diagram. 

I ,'_'_f/'· I -._ • 

. \ , 

~ 

I Imo•.'. t:he prol>leui: yes 

/ 

'...l-. 

,.f--
1 

'· '• 

\'­----1 



\ 

Conn ct th dots by drawing four connected straight lines. 

You r.iay not take tbe pencil of£ the paper J and you may not: 

r ~trace any lines .. 

•. 

I I n:o\,' he 1~0 b lc1,t : 

--
,, 

✓ 



Build iau e:q_ua L side trio1l'lg· es whC!·re the side·s are equa i to 

t he eo g th at c, e m~tch~tick. 

r . ..... , 
' .... 

f 
' / 

: 

r , 
i 

i 
. 

I " I 

I l~'n n<..r tht: prob] l!'J: 

\ 

,/ 
/ 

\ 

\ 

~ 

r 
,..\ ' 
'· 
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APPE.NDI ,{ B 

LISTING OF RAW DATA 



1 : , 
I ~ : 
' - I 
1 I . 
L 1 I 
J , • 

' L 'I 

~ l 
2 n;;; 
.!"3 
.. ~ ,_ .. 
,·:5 
~-- ,j 

,_' 

I 
I 
~ 

0 
') 

0 
I 
l 

i -
I I j -

I . ' 
. 

l ' 
L r 
I 1 

l 
I 

l r 
·, 
' = 

"i) 
l -:) 

1 
.~ l 
:;, ,, 

L 
l" 
l ,_. 

fl 
~ 
•.) 

1 
g 

) ;',:,_, ft. 1 ~, 

I I : I ' 11 I 1 • 

, t I 1". ,• 

\ I ' I l ' ~ - • I , ,;. : 
.,I J '= I ·• r r l I,\ 'f::: [:; 

~J ILi -''l, I, , ,-·' 'i 
.. •, 1 . • • t ;: r t ; ,: -' -.1 c 

. , r •f r_ ,., _ _ ,j•J~ ... r 

• .... , .. .., - .. 11 

I ' -
_j 

! -

_l 

' l 

. ..., 
I J = 

) - - ".i l 
l .J ':,' 2 
i9 5 4 
-:--ri) l r, 3 
1 f\ ] 2 
Io 1 I 
2,.._ 'J ·a :1. ,, l ! , 'Ii t 1 i l :• ;-.> ___ _ 

u!". ·1 =,:;- ~ -"-' =-- f J- J A. ! ,,---., 3 
;_ l J ,, 1-:, :! 1 1 1 i:: l 01 3 2 

2 
! 

? l I ? , ,.:, ? ':,. l Q 3 
.:! i' 2 1 7 .2 ! 2 7 1 1♦ 3 
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1~7 l D r~ 2 1 l ~ OU 0~ 
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112 l 12 l '.J. 7 l '>. lO 
11 I .,,; ll 5 1 13 ,i 
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