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INTRODUCTION

Mosr learning theorists (Kimble, L96L) agree thaË performance

is not a dírecË measure of learníng. Instead a varieËy of variables

have been suggesËed which either enhance or deËracË from a Ërue meas-

ure of learning. In an examination or Ëesting setËing one such vati'

able may be stress and Ëhe purpose of the presenË Ëhesis Ís to

examíne the effects of sËress on performance ín a tesËing sÍtuatíon.

The intended functíon of mosË academic Ëesting Ís to reveal

whaË a student has learned, but examinations may also reveal how

capable a studenL is in performíng in a sËressful- tíme-limiËed situa-

tíon. The implicatÍon is Ëhat stress may in some manner interact with

knowledge to produce spurious examÍnation resulËs. Because of the

restrÍctions imposed upon Ëhe examinee and because of the emphasis

pl-aced upon examínaËion results, sËress appears to be a rrbuílt-inrl

factor in mosË testíng siËuatíons. Ttre level of sËress ítsel-f may be

a funcËÍon of numerous antecedent condítíons includíng prevíous exam-

ínatÍon performance, Ëhe leve:l of competence of other examínees,

personal-íty characterisËícs, etc.

Spence and Taylor (1958) theorize that sËress has partÍcular

effecËs upon performance under certain specifiable condíËions. Accord-

ing to the Spence-Taylor theory, stress increases drive (Hul-lrs con-

cept) which acËs as a multÍplier of al-L habiLs eLicíted Ín a siËuaËion.

Drive (D) is a funcËion of Ëhe magníËude of a hypothetÍcal- mechanism

r . a persistenË emoËíonal response aroused by aversive stÍmuLatÍon.
Ë

ìi:r::tr::.1ïì ll :..
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SËress, therefore, funcËíons Lo arouse r. whích in Lurn elÍcits D.

Indivíduals may díffer in the magnitude of their reflex response Ëo

noxious stimulation and therefore ín Ëheir level of drÍve under such

condíËions. By manipulating the leve1 of stress, one could therefore

manipuLaËe the level of drÍve in indivíduals and hence conËrol- the

habiË strength of responses to any sËÍmuIus cues in a gÍven situaËion.

Drive theory suggests thaË the strongesË response Ís the mosË

probable in a given sítuaËíon and Ëhe stronger the dríve, the more

probable the response. Thís means Ëhat any single response with the

greaËest habít sËrength in a gÍven situation has Ëhe greaËest probabil-Íty

of occurrence. If the dominant resPonse in an organismts response rep-

erËoire, wiËh respecË to a parËÍcular task, is incorrect, the posítion

from dríve Ëheory is ËhaË the stronger the drive, then Ëhe greaLer is

the probabÍlíty that this incorrecË response will occur, relaËíve to

other responses. In sítuaËions where the correcË response is dominant,

i.e., has Ëhe greatest habit sËrength, hÍghly stressed subjects shouLd

exhibíË superior performance relatÍve to non-stressed subjecÉs. This

situaËíon should hold as long as the ceiLíng for a partícular response

has not been reached. If a response is already occurring at maximum

probabilÍËy then any Íncrease in drive should have no effect wÍËh respect

to íncreasing Íts probabiliËy of occurrence.

GouleË (196,8) ín a survey report concludes that verbal l-earning

paradigms are convenÍent and appropriate tasks in which Ëo test the

Spence-Taylor theory. The strengths of the sLímulÍ and responses can

be easíLy controlled. For Ëhis reason, noncompeËitive lÍsts in which
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the formaËÍon of each S-R assocíaËion is isolated as much as possíble

from the oËhers by minimizing the degree of formal and meaningful

simílariËy among the sËimulus and response terms as well as the degree

of associative connecËion betvreen each sËÍmulus and non-paired response

Ëerms, have been consËructed. simÍlarly, competítive lists in whích

Ëhe degree of association ís maximized have also been construcËed,

With respecË Ëo a noncompeËÍËíve Líst, drive theory would predÍct thaË

Ëhere would be no difference beËween hÍgh and low drive groups in Èhe

early sËages of Learning, because no reLevant. habiË sËrength exisËs,

and that high dríve groups would become superior as learning progressed

(Spence, 1958; Taylor, 1958; Taylor and Chapman, L955). On a competí-

tÍve list, high drive subjecËs should exhibit inferior performance

relative to 1ow drive subjecËs (spence, Taylor and Kretchel, L956).

Spence, Farber, and McFann (L956) demonstraËed that high drÍve

(measured by the Manifest Anxiety scale) impaírs performance orr a

competÍËíonal paired-associates list and facíliËates performance on a

low competitíonal líst. High anxíous subjecËs exhÍbiËed relaËÍvely

beËter performance Ëhan low anxious subjects on a low competiËional

LÍsË, where correct domÍnanË responses r¡rere prevalent and hence

facilitated by high drive, and relatively poorer performance oïl a

competíËional Ëask where the correct responses \^rere subordinaËe. On

Ëhis líst, hÍgh drive tended to facÍliËaËe Ëhe production of domÍnant

responses (which in ËhÍs case \¡rere incorrect) aË the expense of Ëhe

correct subordínaÉe responses. KaËahn and T.yda (L960), util-izing a

task whereby subjects \^rere required Ëo choose a correcË response word
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from a series of either competiËional- or low competitíonal words for

a partícular sËimulus word, found that anxiety facÍlitated Ëhe acqui-

sítíon of responses highest in the indivÍdua1s response hÍerarchy and

ínËerfered with Ëhe acquisition of responses lower in the hÍerarchy.

These results are consistent wíËh Spence et al. if one \nlere to assume

that the responses to a well learned task are hígh on the individualts

response hierarchy and ËhaË Ëhose from a poorly learned Ëask are low

on the response hierarchy. Thís is a valid assumption sínce learning

does appear to increase the probabÍlity of occurrence of a response.

Drive (anxiety), measured by the MAS, therefore apPears Ëo be

a va1Íd factor wiËh respect to the level of performance for certain

types of tasks. Some theorists (Child, 1954; lvla.ndler and Sarason,

L952) have hypothesízed that the problem the high anxíous subject

faces is thaË, when confronted wiËh a potenËially stressful task, he

makes responses which are irrelevant to task compleËion and which

inEerfere with responses leadÍng to task compleËíon. These hypothe-

ses are consistent with drive theory. The task Írrel-evant responses

may merely be competíng responses r,rhich are facilítated by high drive.

There are other factors, many of which are present aË examína-

LÍon settings, which serve to increase dríve. Zoiow, (1965) has

proposed that the presence of an audÍence enhances Ëhe emission of

dominanË responses by increasíng the subjeeË's general drive level.

!,lhen audience presence Ëends to ímpair performance iË is plausÍble to

assume Ëhat the subjectts dominanË responses are Íncorrect. ZojonètL

and SaLes (L966) demonstrated Ëhe valídity of this hypothesis when

. : i ::
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they found that the presence of an audÍence did ín fact enhance the

emissíon of dominant responses aË the expense of subordinate weaker

responses" A procedure (Zojone and Nieuwenhuyse, Lg64) prevÍollsly

sensitiviä Ëo drive effects $Ias employed in Ëhís sËudy. compeËing

verbal habiËs of varyÍng sËrengËhs were establíshed Ín subjects by

exposing them to differenË verbal stimulira different number of Ëimes'

After Ërainíng, these verbal sËÍmuli served in a recogniËion and

pseudo recognitíon task. On recognitíon tríals the verbal stímulí

\^7ere presented Ëachistoscopically for purposes of Ëhreshold assessmeT]Ë.

?seudo recogniËion trials, where the subject .¡n7as led to believe that a

sËimulus r¡Ias actually shown, while only a rapíd flash of an empËy

T-scope \^ras presenLed to him were interspersed among the recognition

Erials. Because the subjects \^7ere expecËed to guess on every ttiLaL

what verbal stimulus \¡7as sho\^7n, and since no stimuli were shown on the

pseudo recognitÍon trÍals, their guessing respoTlses on the pseudo

triaLs al-one \^rere a funcËion of the habits establ-ished duríng Ëraín-

ing. Because on any one trial the subjecË could make only one of

several alternative responses, these habits \^7ere Ín competiËion wiËh

each oËher.

The presence of an audience apparently affects Ëhe qualicy of

performance by increasíng general drive level-. Idith respecË to most

paired-associates tasks, audience presence Ëends Ëo improve performance

on noncogrpetiËional lisËs and to impair performance on competÍtíonal

lisËs (cotrrell, RíttLe, and trüack, Lg67). This may be due to Ëhe facË

that for a compeËitional lÍst íncreased dríve increases the probabiLíty



of occurrance of the competing responses, i.e., Ëhe domÍnanË responses,

whÍch serves to inËerfere with Ëhe emission of correct respolì.ses. The

reverse sítuation is Ërue for a noncompetitÍonal lisË where increased

drive faciliLates the emissíon of correcË responses.

Audience presence, therefore, seems Éo have Ëhe same effecË on

paired-associate learning as do hígh scores on Ëhe ManÍfest A.nxieËy

ScaLe. Thus, it Ís plausible to assume Ëhat audience presence is in

some r^ray relaËed to anxíeËy production (increased drive). Ilowever, it

is Ímportant to differenËiaËe beËween anxiety thaË is chronic or long

standing and whích is usually measured by the I4AS (Spence, Farber, and

Mcgann, L956) and experimenter-induced factors whÍch may be included

under the general concept of sËress (This concept will be defíned

operaËionaLLy at a Later point ín thÍs paper.) This is analogous Ëo

the dífferentÍatÍon provÍded by Cattell and Scheíer (1961) beËween

sËate anxiety and trait anxiety. The traíË anxiety factor was inËer-

preted as being a relatível-y permanent personality characteristíc

(defined this way by Cattell and Scheier, L96L); staËe anxieLy 1a7as a

Ëransitory state which fLuctuaÉed over Ëime and the inËensity of which

was conËingent upon envíronmental varÍables. Both concepts (anxiety

and stress) are relevant wiËh respecË Ëo examination performance and

much research íä*'required ín both areas. TLre remainder of this paper'

however, wÍll deal mainly with the concept of externally induced

stress and its effects uporl examÍnatÍon performance.

Spence (1-953) clear1-y staËes that as externally manipul-ated

psychologícaL stress increases, performance will be greatet and more
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prolonged when tasks of a low degree of intratask competíËíon are

employed since the increase in drive produced by Lhe additional

stress would be expected to facÍlíËaËe performance rather Ëhan, as

would be expected ín the case of competitÍve tasks, deter it. ThÍs

is more or less a summary sËaËemellt of the relevant research presented

thus far.

CottrelL (1968) hypothesízed that social facilitaËion phenomena,

i.e., increased drive due Ëo audience presence, occur only under condí-

tions where audience presence creaËes an anËÍcipation of evaluation.

Research relevant to thís hypoËhesís is provided by Cottrell, I{ack,

Sekerak, and Rittle (1968) when they conducted an experíment to deter-

mine if Ëhe mere presence of oËhers is responsible for audÍence effects.

Subjects were divíded inËo Lhree groups and were Ëhen required Ëo

perform a pseudo recogniËion task. One group performed the task alone,

the second group performed the task in the presence of two persons who

\^rere noË specEators (blindfolded ilother subjectsrr) and the thírd group

performed in the preseïÌce of two passíve spectators. The presence of

an audience (spectators) was shown to íncrease general drÍve level.

On the pseudo recognÍtíon Ëríals the presence of an audience enhanced

Ëhe emissÍon of domínant responses at the expense of the subordínaËe

responses. lhe mere presence of oËhers did noË enhance the emíssion

of dominant responses. Henchy and Glass (1968) increased the scope of

this research when they showed that evaluaËion apprehensÍon enhances

the emissíon of dominant respoTLses at the expense of the subordÍnaËe

responses. They used a pseudo recogniLÍon task ín whÍch subjectsl



responses Ì¡rere based on habíts of varyÍng strength esËablished through

prior training. The evaluaËive aspecË of an audience is, therefore,

probably a necessary conditíon for enhancing the emissíon of dominant

responses. These resulËs are applicable to situaËions where an audi-

ence is present. Ilowever, Henchy and Gl-ass also demonstrated that the

Ëhreat of evaluation in the absence of an audience nny also be instru-

mental Ín producing energi,zing effects upon perfornance whÍch apPear

Ëo be almosË Ídentical to that when an audience is actually presenË.

It seems logÍcal to surmÍse that even Ëhe threat of evaluatíon ín the

absence of an audíence increases dríve level.

If one \^rere to assume LhaË failure feedback is stressful to

Ë,he subject (Shrauger and Rosenberg, L970; Sarason, 1956) then it Ís

aLso plausíble to assume that, in Lhe preselLce of an evaluative

audience or some other símÍLar siËuaËion, drive leve1 should be in-

creased. According to drive Ëheory, this Ínerease ín drive level

should enhance Ëhe emíssion of dominanË resPonses and consequently

produce interference for the occurrence of subordÍnate responses. IË

fol1ows thaË performance on wel-l learned tasks (which have domínanË

responses associated wíth them) should be relaËÍvely enhanced in the

presence of an evaluaËÍve audience, while for poorLy learned tasks

(subordínate responses) performance shoul-d be relativeLy impaíred'

The evaLuaËíve aspect of the audíence is assumed to be the drive en-

ergízer which íncreases the probability of occurrence of dominant

responses whil-e decreasing the probabílíty of occurrènce of weaker

subordinaËe responses. If Ëhe weaker resPonses are the correct oTles,
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which is Ëhe case on a poorLy learned task, Ëhen audience prese{rce

and fhe consequent ËhreaË of evaluation tends to impaír performance.

If the dominant responses are correcL, as they generalLy are' on well

learned tasks, Ëhen threat of evaluaËÍon tends to enhance performance.

IÍrlmann and saLtz (L965) tested the effects of stress on re-

Ëentíon. The purpose of Ëheir study Tnras Ëo investigate the retention

of meanÍngful maËerÍal as a funcËion of anxíeËy propertíes of Ëhe

material and the abilíty of the subjects to dífferenËíaËe. Differ-

enËiation is defined as resístance Ëo interference (í.e., resistance

to competing responses). SaLtz (1961) has suggested that the differ-

entiation of S-R systems, rather than the associations beËrnTeert

sËimuli and responses, is probably the criËical facËor in retenËion.

Learning involves Ëhe development of boundaries around S-R sysËems.

Evidence suggests Ëhat stress breaks dovrn differentiation (Saltz and

Ríaôh , Lg6L, SaLtz and Asdor¡rian, L963). Ilence, one wouLd exPect

Ëhat stressed subjects would perform more poorly on a S-R recall

task where there \^Iere many compeËing responses. Stress should hamper

the subjectrs abilÍty Ëo díscrimÍnaËe which Ís the correcË resPonse

ouË of a group of several- competing responses, orl a recaLl task.

Results of the Uhlmann and SalLz sËudy supporË thís expecËaËion.

Subjects exhibíËing low differenLiation r^7ere more 1Íkely to deteríor-

aËe on the recal-l- of anxiety producÍng maËerial than were those sub-

jecrs exhÍbiCing high differentiation. A high differentiaËor \^ras a

subject who showed high resísËance to interference on a previously

given compeËitíonal Ëask; a lornr dÍfferenËiaËor ï7as a subject who

.-:':-¡:,:.:
:.,:"::.1.: .:r
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showed 1íttle resistance to inËerference from competing respoll.ses.

These resulËs are partía1ly consístent wÍËh the Taylor-Spence

Drive Theory. iligh dÍfferentíators presumably have l-earned the mat-

erial welI, í.e., the correcË responses are domínanË" Anxiety evoking

maËerial, by Íncreasing the subjectts general dríve level, should,

Ëherefore, fací1-íate the emission of correct domínant responses at the

expense of compeËing subordinate incorrecË responses. Low dÍfferen-

tiaËors presumably have noË learned the maËerial- well, í.e., the

correct responses are subordinate" In thÍs case sËress Ëends Ëo

facílitate the producËÍon of competing dominant incorrect responses.

Hence, subjecÈs exhÍbiting 1ow dífferentiaËion and therefore little

resisËance to competing incorrecË responses shoutrd perform poorLy,

relative to high dÍfferentiators, on tasks Ínvolving anxíety evoking

maËerial-" SaLtz believes thaË anxíeËy impairs perforflrance on boËh

l-ow and high compeËitÍonal Ëasks. However, the effects of anxieËy

are more pronounced on the latter. Spence, on Ëhe oËher hand, be-

LÍeves ËhaË thís increased drive would facilitaËe performance on a

Low competítÍonal- Ëask. It is quite possible that boch processes are

operating and may in effect cancel each other ouË. Nevertheless, wiËh

regard to the effects of anxieËy upon compeËitional tasks, both theo-

ries are consÍstenË with thaË of Mandler and Sarason (L952) when Ëhey

predict that anxiety should interfere with reËention. Anxiety shoul-d

facilítate the occurrence of domínanË competÍng respoTlses whÍch may be

ÍncorrecË.

It may, Ëherefore, be that, examÍnatíon performance is not nec-
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essaríly a vaLid nor Ëhe sole indicant of academic ability and of Ëhe

knowledge that one possesses. There appear . to be many variables which

interact with knowledge and thus influence performance. Much of Ëhe

research presenËed deals wÍth paired-associate learning. The processes

involved in this type of Learníng and recall *ay be símílar to those

Ínvolved in examínaËion oerformance.

To summarLze then, high drive appears Ëo faciliËaËe performance

on low or noncompetitional lists and to impair performance on competit-

íonal lisËs (Spence, 1958; Taylor, L958; laylor and Chapman, 1955;

Spence, Taylor, and Kretchel, 1956). The concept of drive has been

measured and defíned in several \Àrays. Spence, Farber, and McFann

(1956) define dríve in Ëerms of scores on Ëhe lvlanÍfest Anxíety Scal-e,

i.e., Drive is defined Ín terms of the anxÍeEy level of a subject.

the Ímplicatíon here is that drive is a chronic or long lasting

anxieËy symptom. Zajonc and Sales (L966), CotËrell, RÍtËle and tr'Iack

(L967) define drive Ín Ëerms of audience presence. They conËrol dríve

by manipulating external varíables. These specífÍc external variables

(e.g., audíence presence) are assumed to be stressful. Henchy and

Glass (l-968) demonstrated thaË audience presence alone T¡ras not nec-

essaríly stressful, but that the evaluaËive aspect of an audience or

even the threaË of evaluation alone was stressful. A supplement to

the Spence-Taylor Ëheory Ís furnished by SaLtz (L96L) when he proposed

that hígh differenËíators should exhibiË superior performance relaËive

to low differentíaËors. under sËressful- condíËions. Stress therefore

defined in Ëerms of audience presence and Ëhe consequent threat of
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eval-uation appears Ëo be instrumental Ín increasÍng drÍve level with

the subsequenË effects upon performarlce.

There are factors, other than audíence presence, whích may be

insËrumenËal in increasing drive leve1, Ëhus influencing paired-

assocíate learning. Schneider (1-959) administered an electric shock

Lo nine groups of human subjects to índuce a differenË drive level in

each of the groups. Duríng paired-assocíat.e task performance experí-

menËal condiËions díffered for subjecËs only ín Ëhe drive level

varíable. The Ëask consisted of paÍred-adjectíves scaled for assocí-

aËive connecËion. They found that as the lisËs became less compeËi-

tíve through learning, dríve leveL tended Ëo facilíËaËe performance.

They also found thaË the more efficienË the performance, Ëhe fewer

the intrusíons from prevíously assocíaËed responses. Pinneo (Lg6L)

manÍpulated drÍve in the form of muscle tensÍon. Groups of subjects

rnrere requíred to perform a complex tracking task while concurrently

squeezing a modifíed hand dynamomeËer. Different groLrps experíenced

varying amounts of muscle tensÍon. Another group performed Lhe

tracking Ëask alone. The effecË of Índuced tensÍon (increased drÍve)

on a complex, í.e., competítional task, \¡ras to Ímpair tracking per-

formance wíth higher Lensions having a more detrímental effect than

l.ower oTles. Thus, many variabl-es may be utilized Ëo increase drÍve,

all- having the same or sÍmilar effects upon performarice.

The resul-Ës of the research presented in thís paper cLears up

much of the ambiguity and conflicting resulËs of prevÍous research on

sociaL facílÍtation. In some cases Ëhe presence of an audíence Ëended
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Ëo ímpair performance (Husband, 1-931; ?essin, L933) and Ín others,

audience presence functioned to improve performance (Bergurn and Lehr,

Lg63). The proposal by Zojonc (L965) whích íntegraËed Lhe audÍence

varÍabl-e r^rith dríve Ëheory has cleared up Ëhís confusion. ThÍs pre-

vÍous research did noË Ëake ÍnËo account the ínteracËÍon beËween drive

and competitíon.

How does all this apply to examinaËion performance? Spíel-

berger and Ka:zenmeyer (L959) and Spielberger (L962) reporË Ëhat col--

lege upperclassmen wíËh high manifest anxieËy scores were found to

earn lower grades and to have a higher drop-out raLe due to academic

faílure than non-anxious sËudenËs of comparabl-e abil-ity. Increased

drive (defined in Ëerms of an anxÍety score) presumably facilítated

competing responses whích interfere with the emissíon of correct re-

sponses and may parLly accounË for the lower grades of Ëhe hígh anx-

ious studenËs. Because the students consÍdered (boËh hÍgh and low

anxious) were of comparabLe ability, ít appears that drive is a

relevanË factor. lhe non-anxious studenËs may have earned higher

grades because, in Ëhis case, 1ow drive did not faciliËate Ëhe emis-

Síon of competing responses and hence, the correct responses l^lere

dominant. There does appear to be a negatÍve correLaËíon between

scores on anxíety scales and real-life índicanËs of intellectual per-

formance such as course examínaËÍons, abílity tests, grades, etc.

(sarason, L96O1. Jeness , L962). ?aul and Eriks en (L964) found a nega-

tíve correlation beËween scores on scholastic abÍLÍLy tesËs and tesË-

anxieËy quesËionnaires and beËween course examínaËion.:scores and those
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of test anxiety questionnaíres. These resulËs are consistent wiËh

Ëheory if one ürere to assume that most examinaËions are highly competi-

tional in nature and Ëhat the correcË ansürers are usually subordinate.

Because most examinations are more elaborate, more involved and more

complicaËed Ëhan paired-associaËes Ëasks and often cover a 4grch broader

range of materíal, it is quiËe possÍb1e thaË many competÍng responses

are involved. Exa¡nínations, specifically the Ëypes involvÍng rmrltiple

choice, are often consËructed specifically Ëo arouse competing responses.

IIígh dríve, according to theory, should therefore sËrengthen Ëhese com-

petÍng responses at the expense of the ofËen subordinaËe correct

responses. Hence, the negative correlation betr,yeen drive and examina-

tion performance ean be accounted for. Incídentally, hígh drive may

also function to ínterfere with studying behavior, thus contríbuting even

more to poor grades.

l4ost of the research presenËed in Ëhis paper deals with subjects

indivídually. Very 1itt1e research on examínation performance has been

done where experimental variables have been applied to subjects as a

group. Subjects in a group may noË react to stress on the same manner as

would individual subjects. In Ëhis sense, the research setËíngs Brevi-

ously employed do not come close Ëo properly represenËing actual examin-

ation settings. There is a great deal of informaËion ü/ith respect to

the effecËs of stress and subsequenË drive level on performance for
íi N0rÉe,@e indíviduals, but very little research has been done for subjects

in a group. Yet, it is precisely this factor which is so cormon and

important in examinatlon settÍngs. People are typically ËesËed in groups.
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The present study deals with the effecËs of socially Índuced stress

(by failure) on group performance. The specific dependent variable of

inËerest is rrreËentionrr. l, ,,.
ì:r -::-r

It was hypoËhesized that a group of non-stressed subjects would

exhibit superior performance (i.e., fewer errors in recall) relative

to a group of sËressed subjects, on a competitional Ëype of paired , ,, 
,

:,_...,,.,..

associaËes list. For a 1ow competitional list, stressed subjects should 
,.,,.-.:

exhibít relatively superior performance r¿hen compared to non-stressed 
' 

-''

subjects. It was therefore predÍcted that, there should be an interac-

tion beÈween 1ísË-type and Ëhe sËress conditions" The sex variable was

also consídered, as a guide for future research, Ëhough ít was not ex-

pecËed that significan,t differences r¿ould occur.

The tasks employed were quiËe similar to the typÍcal multiple :

choice examinaËions so frequently employed in university seËtings. The

experimenËal seËËÍng also closely resembled a typÍcal examÍnaËion situa-

tion, and the subjects r^rere run in a group. rt r¿as hoped that the 
,i1..,.,,,

results of this study would be relevant to everyday academíc testing 
j ..

.'', :, 
-'l

situations where rmrltiple choíce examinations are employed . ', ..
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METHOD

Sub iects

Subjects in the introductory psychology classes at Ëhe Univers-

ity of ManiËoba wínter session parËicipaËed in the experiment as part

of Ëhe course requiremenË. ForËy-five male and forty-fÍve female sub-

jects signed up to participaËe. However, only thirËy-four males and

forty-Éwo females appeared to participate in the acËua1 experiment"

The subjecËs received two course credit hours for participaËing.

ApparaËus

The study was conducted in a large lecture Èheatre at Ëhe

UniversiËy of ManiËoba campus. The subjects T¡rere randomly seated at

desks, with the one restrictÍon that there be an empËy seat between

each subjecË. Thís r¿as Ëo help prevent any ínteraction between sub-

jects. The lecture Ëheatre was large enough to accoümodate thÍs

seating arrangement.

Three main tasks vrere involved in this study" The first task

was referred to as a ¡tculÈure-free IQ tesËrt (see Appendix) though in

essence it was merely a test contrived by E. Nevertheless, it closely

resembled what could be considered a culture-free IQ test. It r,ras

necessary ËhaË Ëhe test be as realistíc as possible in order to serve

as an adequate sËressor. This task r,¡as quíte similar to Ravents

Progressíve Matrices Test (ciËed in AnasËasí, L969). It consisted of

a fifËeen page booklet. On each page a different series of fíve or

six discrete stírnrlus configurations or diagrams Írere mimeographed.
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The configurations made up a pattern of some kÍnd. However, on each

page, part of Ëhe paËtern vras omiËted (left blank). The task of each

sub ject rüas to choose Ëhe correcË ansÌìrer from a number of díagrams, at

Êhe botËom of each page, to compleËe the paËtern. The Ëasks became

íncreasíngly difficulË as the subject proceeded through the booklet.

Some of the problems at the end of Ëhe booklet had no correcË or

logical ansr¡rer. This was to ensure that none of Ëhe subjects would

feel that they had performed perfectly. SeparaËe ansÌn7er sheeËs to

this test ürere furrì.ished" The subjecË was merely required to place

the nuriber of the diagram, r¿hich appeared Ëo be the correct answer, in

a space provided beside the questíon number on the ansürer sheet. Each

subjecË received one bookl€Ë and ansl^7er sheeË. The ordering of the

pages was identical for all booklets.

The second task in Ëhis sËudy l^ras a type of paired-associaËes

Ëask" It involved a fifËeen page ttstiunrlusrt bookleË (see Appendix)-

A stÍmulus word and five response words ürere mimeographed in Ëhe cenË-

re of each page of Ëhe bookleË" There tüere' Ëherefore, fifteen

different sËirmrlus words (one per Page) each with its fíve respective

response words. All stirmllus and response words were differenË, and

as neuËral in associaËíve value as possible with respecË to each other.

The words were selecËed from a series of unpublished conËinued free

associatÍon norms (McIntyre , I|TL) collected at Ëhe UnÍversiËy of

11linoís and Ëhe UníversÍËy of Manitoba. Each subject recêu¡ed one

booklet. The orderÍng of Ëhe pages (each page had one stim¡lus and

five response lrords) was randomízed from booklet to booklet. The
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ordering of the response words was the same from booklet Ëo booklet.

The thÍrd or retention Ëask consisËed of a fifteen pagethecog-

nitionrt booklet (see Appendix)" Mimeographed on each page r,ì¡as one of

the fifËeen sËímrlus words and its five respective response words, from

Ëhe sËimulus booklet, plus fifteen oËher response words. Each page

Ëherefore had prinËed on it a stinurlus word plus twenty response words.

The additional response words r¿ere all different both between and

wiËhin pages.

The recognÍtion booklets were of two Ëypes: half of the subjects

received one type and half received Ëhe other. The fírst Ëype of

recognition booklet contained response words that r,rrere highly competi-

tional in nature. That is, on each page of the booklet, for each

stimulus word and its fíve response words, T^ras one synonSrm and one

antonJm for each of the five response words plus five either primary

or secondary associaËes, or both, of the sËimulus word. Thus, each

stimulus word had now paíred wiËh it the five original response trords

plus fÍfteen highly competiËional response words.

The remaíning half of the recognition tests were 1ow competit-

ional in nature" On each page, for each of the stimulus and iËs fíve

respective response words, r,üere fifteen faírly neuËral (low associa-

tion) words (both to Ëhe stirnrlus and the fÍve response words). Thus,

on each page üras prÍnted one of the fifteen stinnrlus words and its

fíve origínal response words, plus fifteen low competÍtionaL response

words. It should be noted that the hígh and low competíËional book-

leËs contained the same original stinnrlus and response ü/ords. They
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díffered only in the additional response r^rords.

The additional response r,rords , boËh hÍgh and 1ow compeËiËional ,

r^rere selecËed from Ëhe free assocíaËion norms. The ordering of the

pages (each page had one sËimrlus and threnty response ü7ords) in both

hÍgh and low compeËiËional recognitÍon booklets Ììras randomized in each

bookleË. The ordering of che response words was the same from booklet

Ëo booklet.

Procedure

The experímenLer, triro markers , and Ër,ro procËors , r^rere involved

in the operaÉion of the experÍment. The funct.ion of Ëhe markers r¡ras

to place predetermined scores on the answer sheeËs, afËer the Ss had

compleËed Ëhe rrculËure-fee IQ ËesËrr, whíle givÍng the impressíon ËhaË

they aetually were scoring the results. The markers sat aË a desk at

the front of the room facing Ëhe c1ass. The Ëwo procËors functioned

in the usual manner; handing out and coIlecËing booklets, eËc. The

function of the experimenter r¡ras to read Ëhe instrucËions, observe Ëhe

class, and coordÍnate Ëhe proceedings. The experimental siËuaËion

closeLy resembled a classroom testing sítuaËíon ín a universiËy.

Pencils and answer sheets to the culture-free IQ ËesËs ürere

placed, face down, on the desks where the Ss were to be seated. This

r^ras to ensure that there wouLd be an empËy seat beËween each S, tr'lhen

the Ss entered the lecture theaËre they were told Ëo sit at only Ëhe

desks wíËh the sheeËs on them. There were no other seaËing resËric-

tíons. After the Ss entered the lecËure theaËre and r¿ere seated

accordingly, an ÍnËroducËíon to Ëhe experÍment (see Appendix) was

L9



read Ëo Ëhem by E. Following this, the culture-free IQ booklets were

dÍstributed Ëo Ëhe Ss by the proctors. fnsËrucËÍons (see Appendix) to

Èhis Ëest were then read by E and an example, on Ëhe fírst page of each

booklet, rüas shor¿n to Ëhem. The functíon of culture-free tesËs \^7as

also explained, i.e., such tests were negligíbly influenced by cultur-

al heritage, pasË experience, learning, etc. It r,ìtas essential that

the Ss actually believed that they were performing an IQ test, and that

their performance üras independent of past experiences, grades, etc.

This was to rule out the possibility thaË very superior, or inferior

students who respectively performed very poorly or very well on the

ËesË, as índicated by Ëhe preplanned scores, would not doubË the val-

idity of the tesË. The Ss were asked to print Ëheir names and sex on

both the ÉesË booklet and the answer gheeti. The Ss were then instruct-

ed Ëo begin Ëhe test and given fifteen minuËes Ëo complete it. At

Ëhe end of this tÍme period the Ss were insËructed to stop working,

and to turn ËheÍr ansr^rer sheets face down on the desk. They were also

asked not to Ínteract wíth each oËhers. The procËors proceeded to

collect both Ëhe ansúrer sheets and the test booklets, keeping males t

and females t separaËe. The answer sheeËs were handed Ëo the markers

who appeared to begin to score Ëhe answers, when Ín fact they were

placing predetermined (see below) scores on the sheets.

The original plan ínvolved eight groups of subjects with an

equal number of Ss in each group. Ilowever, because not all of Ëhe Ss

who sÍgned up to participaËe in the experíment did in fact appear,

the groups hrere as follows:

20
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Groups 1 and 5: composed of 9 and 8 ês, respectively; males who

receíved scores between 45 and 49 on Ëheir ansl^rer sheets.

Groups 2 and 6z composed of 11 Ss each; femaLes who received scores

between 45 and 49 on Ëheir ansürer,sheets.

Groups 1, 5, 2, and 6 received Ëhe stressful (HS) condition.

Groups 3 artd 7 : composed of 8 and 9 8", respecËively; males who

received scores beËween 65 and 69 on their anshter sheeËs.

Groups 4 and 8: composed of 10 Ss each; females who received scores

between 65 and 69 on Ëheir ¿utsï^Ier sheets.

Groups 3, 7, 4, and 8 receíved Ëhe nonsËressful (NS) condiËion.

![hile Ëhe markers r¡rere performing this Ëask, the stirmrlus book-

leËs were distribuËed and instructions (see Appendix) ürere read to them

by E. The Ss ürere required Éo memorize Ëhat the particular stirmrlus

word and Ëhe five response words go Éogether, and rnrere told that later

on Ëhey t¡ou1d be shown the same stimulus words' one at a Ëime, and be

required Éo choose the correct response r^rords from a group of words.

An example üras placed on the board and then erased. trühen E told Ëhe Ss

to begín, they opened their bookleËs to the firsË page and studied the

words for 2O seconds. lJhen E said ¡rturn the pagett all Ëhe Ss turned

the page and proceeded Ëo memorize Ëhe nexË set. ThÍs procedure was

continued for the v¡hole booklet. E used a stop watch for accurate

Ëiming" At the end of Ëhis session the booklets were collected by Ëhe

proctors.

E then informed Ëhe Ss that r¿hile Ëhey were performing Ëhis

Ëâsk, their ansI4ler sheeËs were being scored by Ëhe markers and that
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because a retenËion inËerval was necessary between the Ëask they had

just compl-eted and a recognÍtion task Ëhey were about to perform, Ëhis

would be a convenÍenË Ëime Ëo return the test resulËs. The results

were handed back along with the high and 1ow compeËitional recogniËion

booklets such that Groups L,2,3, and 4 received high compeËitional

bob.klets and Groups 5, 6, 7, and. 8 received 1or¿ competítional booklets.

All factors on sex (M vs F), stress (s vs NS) and compeËÍtíon (c vs r,c)

I47ere nor^l accounÉed for. The Ss were ínsËrucËed to place the booklets

handed to them on the empty desk beside Ëhem and Ëo refer Ëo their

rQ Ëest results. E then placed the followíng fake normaËÍve data on

the board. The ss were informed Ëhat Ëhese norms were applícable to

vÍrtualLy anyone in the world takÍng the test" The norms \,üere as

follows :

45-49

22

50-53

poor

below average

above average

superÍor

The stressful condition

54-57-60 average

6t-64

65-69 The nonsËressful condiËÍon

After allowing a f errr minutes to pass, gÍving the Ss Ëime Ëo

process this ínformation, instructÍons were gíven direcËing the Ss to

place their answer sheets face down on the desk beside t,hem and Ëo

vrrite their names and sex on the recognition bookleËs. E then read

instructions (see Appendix) which explaíned that the bookleËs contained

the same stírnrlus and response r¿ords Ëhat they T^rere exposed to before

plus fifteen additional response words on each page. The Ss were
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required to pick out the fÍve correct response words and to write them

lower down on the page in a space provided. E deuronsËrated with an

example which was placed on Ëhe board and then erased before the ses-

sion began. The [s then began Ëhe t,ask. They were allowed Ëo look

at each page for 50 seconds. ! used a stop watch for accuraËe timing.

Fo11owÍng this, the proctors collecËed the booklets and Ëhe ansrder

sheets. (The recogniËÍon bookleËs were coded in order to facilitate

dífferentiation between high and low competitional bookleËs).

E Ëhen read an explanaËion for the experiment (see Appendix) to

the Ss" This also served to rtrnstressri the Ss rnrho believed Ëhat they

had acËually done poorly on the rQ test" The ss were Ëhen dismissed.
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RESULTS

The mean number of errors for each of the eight groups is re-

presented in Table 1. Table 1 also depicts the combÍned means. The

number of errors was obËaíned by counËing the number of incorrecË

associaËions given to each of Ëhe sËimulus ¡¿ords. Any omÍ.ssions were

also counÊed as errors

TABI,E 1

CompetiËíon Low Competition
Overall

Male Female Total Male Female Total Total

High Stress 3.98 2.55 6.53 3.20 2.L4 5.34 11.87

Non Stress 3.72 3.20 6.92 2.70 2.50 5.20 I2.L2

Total 7.70 5.75 73.45 5.90 4.64 10.54 23.99

IË can be seen ËhaË the 1ow compeÈition groups appear to have

had fewer errors. The analysis of variance resulËs (Table 2) bears

this out with the main effecË of compeËition being significant (F =

5.78, -p. <.05). ConËrary Ëo previous research Ëhere appears Ëo be no

differences due Ëo sËress (F = 0.03) and no inËeractÍon between sËress

and competiËíon (F = 0.13). The sex factors also yielded non-signifi-

cant results, which was expected. Stress therefore appeared Ëo have

negligible effect upon performance ín this study.
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TABIE 2

ANAr.ySrS OF VARTANCE FOR NUMBER OF ERRORS, ADJUSTED FOR

IINEQUAI, N By ÏIIE USE OF ITARMONïC MEAI{S OF N

Source df MS F

BeËween

Sex (S)

Conp (C)

Stress (St)

SxC

SxSË

CxSt

SxCxSt

lüiËhin

Total

1

I

I

I

I

68

75

s6 "s703

867 .2229

4"L232

19. 88s8

191"43L9

s.6930

62.083L

r49 "9655

0.38

5.78*

0.03

0.13

L.28

0.04

0.41



DISCUSS ION

It vras hypoËhesized Eh,at a group of non-sËressed subjects

should exhÍbit superíor performance, relative to a group of stressed

subjects, on a hÍgh compeËiÉional type of paired associaËes list and

Ëhat Ëhe reverse sÍËuation would be true for a low competitional lÍsË.

It was therefore predicted Ëhat there wouLd be an ínteraction betr¿een

1-ist Ëype and t,he stress condiËions. As a possíble guÍde for fuËure

research, Ëhe sex facËor rìtas also considered. The results only

yíelded a significanË difference between Éhe high and lornr compeËitional

factors, which Ís obviously to be expected, if stress had negligible

effecË upon performance" The compeËiËional f.ist may be considered

the more dÍfficult of Ëhe two lisËs due to its high interference

properties and hence one would expect more errors to be associated

with iË duríng recall, in the absence of stress. There were also

no signif icant i.nteractions.

There are many possíble explanaËions which may be proposed Ëo

account for Ëhe non-sÍgnÍ.ficant resulËs. FirsË, it is importanË Ëo

understand Ëhat because all subjects received the same acquisitíon

list and were then randomly assigned to the stress and compeËition

condiÊions, it üras assumed that any differences in retention would be

due Ëo the interacËion between Ëhe stress and competitÍon facËors.

Furthermore, because all subjects learned the same lisË and were then

randomly assigned to the different groups, iË was also assumed thaË

stress should have no confoundÍng effect wíth respecË to acquísition.

iâ:i
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trrlhenever a study does not supporË a Ëheory, there are three

alternatives to consider; eiËher Ëhe Ëheory is in facË Íncorrect, the

theory is correct and chance facËors inËervened to yield non-signifi-

canË resulËs or Ëhe sËudy did not acËually measure what iË was supposed

to measure. Ifuch of Ëhe research which involves the theory of interest

in Ëhis paper deals with indÍvidual rather Ëhan group performance.

Perhaps, indíviduals Ín a group do not function in the same manner with

respect Ëo Ëhe effects of stress on performance as do indíviduals per-

formíng alone. This may be one reason why the results l^lere not as

expecËed. Furthernore, most of the research involving Ëhe Spence-

Taylor theory deals with the recal1 of paired-associates. The task

utilized Ín the present experinenË is a recogniËion Ëask and hence

the variables involved may have functíoned in a manner dífferent to

thaË expect,ed.

The stress facËor was Íntroduced by presenËing the stressed

groups rÀrith failure feedback from a previous task (cu[,ture free IQ

test) which they performed. There is evidence to show thaË failure

feedback does affect oners level of aspiraËion and hence, may be

stressful. In general, it has been found (Chapcran and Volkmann, 1939;

Festinger , L942) that subjects Ëend Ëo show lor¿er ,levels of aspira-

tion than the perfoïrnance of a (experimenËa1Iy induced, hypothetical)

group Ëhat Éhey considered Ëo be superÍor, higher levels of aspiration

Ëhan Ëhe performance of a grouP consÍdered inferior, and levels of

aspíration abouË equal to Éhe performance of a grouP considered to be

equivalent. These studies suggesË thaË failure on a parËicular task
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tends Ëo lower onets level of aspiration for future Ëasks. Similarly,

success Ëends to have a posiËive effect. It is quite possible Ëhat,

in the present experiment, faílure feedback had a reverse effect Ëo

that proposed by the author. T:r other words, rather than being

stressful with consequenË drive íncreasíng properËíes, faílure feed-

back may have been insËrumental in lowerÍng the level of aspiraËion

for the stressed groups, thus having no or very littIe effect upon

drive. Alternatively, success feedback may have had a similar effect

for the non-sËressed groups by raising their Ievels of aspíratíon and

perhaps increasíng drive. Zojonc and Brick¡nan (1969) also found that

subjects raised their expecËancies afËer success feedback and lowered

them afËer failure feedback (on a reacËion time Ëask). In other

words, expectancies were shifted :in order Ëhat they be Ín accordance,

and consístent, with feedback. fncentive Ëherefore could possibly

function to counter the effects of drive. under failure feedback.

those subjecËs (in both high and low expectancy condÍtions) who re-

sisted lowering their expecËancies subsequently Ímproved on a fuËure

Ëask of the same kind. FeaËher (1966) found thaË subjects r,,rho were

given high expectancies through prevíous success trials on a Ëask were

able Ëo perform betËer on a subsequent Ëask than those who obtained

lornr expectancies from prevíous faílure.

ïf, Ín the present study, the results of the culture-free IQ

ËesË, or even Ëhe tesË .H, Eg, were not realistic, i.e., the subjects

did noË believe in Ëhe validity of the test, Ít is quite probable

that there hras no dífferentíaËíon in stress between groups. This is
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possibly one of the most importanË reasons for non-signifícant resulËs.

Because the feedback may not have appeared valid, expecËancíes may not

have shifËed with the subsequenË resulËs. A1Ëernatively, one could

conclude that the stressed (failure) groups should have low expecËan-

cies (if tfre feedback was in fact realisËic). Alluding to the results

of FeaËher (L966) one would expect them Ëo perform more poorly on a

dÍffÍcult (i.e., compeËÍËional) task relaËive Ëo Ëhe non-sËressed

groups. The resulËs do not support this expectation.

Taylor and lewit (L966) in a paper concerning rcsocial compari-

son and deceptionlû sËate Ëhat when a nortn is lower than onets ability,

one may alter hÍs performance and thus denonstrate less ability.

Homans (1950) belíeves that under such conditions people often inhibit

skil1ful performance or aË least deny Ëhe causatíon of products

aËËributed to skillfùl performance. If the norm happens to be greaËer

than one¡s abílity, it is not possible to perform ín a manner consis-

tent with the norms. To mainËain social acceptability, many evasion

procedures Ëo Ëestíng are brought inËo play. Often, deception of

others with respect to the outcome of tests, or appropriaËion of Ëhe

producËs of others is used. It may be assumed thaË the probabiliËy of

occurrence of these acts would be proportional to the saliency of the

norms. If the informaËion provided by Homans is va1Íd ín the present

siËuation, it is quiËe possible that the stressed grouP may have

inhibited performance such that they be möre consistent wíÈh Ëhe norm-

aËÍve data, thus rendering any differences between groups non-sÍgní-

ficant.
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Another possible reason for non-significance may be attributed

to the fact that if Ëhe correct responses are initially weaker than

one or more of the competing response tendencies, t.hen Ëhe higher Ëhe

drive 1evel, the poorer will be the perfornance during the earlier

stages of learning. Hor¿ever, as learning of Lhe correcË responses

increases, the habit strength of these responses r¿ou1d be expecËed to

equal and to then exceed those of the competing responses. Thus,

performance of the different groups would tend Ëowards equality with

sufficient learning. In the present study iË may be possible thaË

over learníng nighË have occurred Ëhus equalízing Ëhe groups and hence

contribuËing to the producËion of non-sÍgnifÍcant resulËs. However,

a pilot study conducted prior Ëo this sËudy showed thaË overlearning

was quite unlikely Ëo occur. The piloË study funcËÍoned to deËermine

the length of time in which the subjecËs ïüere allowed to look at the

bookrets and a comparison between times was made for errors. Tf the

subjects exhibited errorless performances ít Ì¡ras assumed that a ceil-

ing for learníng was reached" A time interual was finally decided

upon in r¿hich enough errors T^rere corrlmitted to ensure that over learn-

ing díd noË occur. The facË Ëhat there Ìras an overall difference

between Ëhe compeËiËiona1 and non-competitional 1ísts is additional

evidence to show ËhaË overlearning probably did not occur.

The degree of compeËition presenË Ín Ëhe Ëwo paíred-associate

tasks is another factor which should be considered. The lists in-

volved in the presenË sËudy were modelled after Ëhose utilized in a

pilot sËudy by Katahn (L964), cÍted by Katahn and Lyda (L966). Il;r



/a't-:'?!::t:i!:

this study a stirmrlus word üras presented wit.h eight response choices

(two synonyms of the stimulus word, two anton)¡ms , Ëü7o rh¡mes, and Ëwo

contiguous associates, Í.e., tl^ro response words frequently associated

with Ëhe sËirmrlus word). útrhen subjecËs were asked to respond with

consistent reÍnforcement for Ëhe giving of words in any parËicular

response class¡ sJmon)ms comprised Ëhe dominant response tendency,

followed by contÍguous associates, anËon)rms, and rhymes. This study

lends evidence to the fact that the synon)¡ms, contiguous associates

(from norms) and anËon)ms produce inËerference in Ëhe competÍtional

list and that the 1ow competiËional 1isË, by lacking the above re-

quiremenËs for competition, üras in fact very lorø in associative value.

The facË Ëhat the only significance oo-tained was between the two

Ëypes of 1ÍsËs (across groups) substantiates this belief.

Several plausible reasons have been suggested Ëo account for

the non-sígnificant results. ?erhaps the most ímporËant reason is

ÈhaË the theory itself may noË apply to individuals in a group using

a recognition raËher than a recall task. Stress may therefore have

a differenË effect upon performance. AlternaËively, iË is also quÍte

possible that the procedure used to índuce stress was rather ineffec-

tive and thus may account for non-significance. Had the stress

condiËions been more effective, resulËs consistenË r,rith those hypo-

thesized mÍght have been obËained" More research is required in Ëhis

area wÍth attention being focused upon Ëhe behavior of groups in

stressful siËuati.ons (wiËh respecË to increased drive, etc.), the per-

formance of groups on recogniËion tasks, and more effecËive sËress-
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inducing procedures. ?erhaps an effecËive stressor r¿ould involve

Ëhe utilÍzation of feedback from rrreal-1íferr examinations. ft is

arso the be1Íef of the auËhor Ëhat most of Ëhe subjects (sËudenËs)

involved in psychology experiments, and this one specifically, simply

do not really care enough about the experiment Ëo be affected by the

variables employed.

;::rr::tt,-],:i::;,::jì:::;::i:::r:t;Cj::í::ir::ir:;i 
ÌiilÌ.i.,.
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BEFORE Ss COME IN, PLACE ANSIüER SHEETS ON DESK.

IIAVE Ss COME IN ÀND S IT AT DESICS WIIII THE AIISI'IER SHEETS "

fnstruct ions

This experiment is composed of Ëhree parËs. f would like you
to r¿ork independently of each oËher and please do not talk to each
other. If people are Ëalking during the experiment, then Ëhe results
of those talking wouLd be invalid and we could not give you credít for
the experimenË"

Irm now going Ëo hand out some bookleËs which f would like you
to keep closed. Please do noË look at them. Do you all have pencils
or pens ?

HAND OUT CUTTURE FREE BOOKI,ETS

This is Ëhe fírsË part of the experiment. f¡m going to ask you
Ëo wríte a culËure free IQ Ëest. Before qre sÈart 1t11 tell you a
litËLe of what Ëhis test is all about. A culËure-free IQ test is en-
tirely different from Ëhe ordinary IQ tests which mosÉ of you are
familiar wiËh, and which are culture bíased" Past experience, past
learning, past grades, and any IQ score from Ëhe ordÍnary IQ tests
which you mÍght have previously taken, have no influence on a culËure
free IQ test. A culture free IQ ËesË measures straight inherÍted
ability. It Ís quite conceÍvable that you may have an A average and
an IQ of 130, as measured by an ordinary IQ tesË, and yet do very
poorly, average, or very well on Ëhe culËure free ËesË. The same
thíng applíes íf you have poor or average grades. What Ïtm tyring Eo
say Ís that a culture free Ëest Ís independent of grades or anyËhing
else. ït measures pure, inherited abilíty and nothÍng else. School
grades are a reflecËíon of your abílÍËÍes ín Ëhis culture" A culËure
free IQ test measures intellectual abí1iËy independenËly of culture"
Do you undersËand this? Are Ëhere any questÍons?

trIill you please print your name and sex aË the Ëop of these
booklets and on Ëhe answer sheets.

PAUSE

This tesË is composed of a series of diagrrms. In each diagram
there Ís a parË mÍssing. Below this díagram Ëhere are a series of
other diagrans, one of which ís the míssing parË. Each of these is
numbered. I would like you to place Ëhe number corresponding to the
correcË arisl^7er, on Ëhe ansürer sheet you have on your desk. (Please
do not puË your ansürer in the test bookleË, even though a space is
provided, buË on Ëhe separate ansr¡rer sheet).

REPEAT
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trrÏi1l you check to see that your naJne and sex are printed on both the
Ëest booklet and on the ¿ursr¡rer sheet.?

PAUSE

trüill everybody now please turn to the first page of the tesË
bookleË, marked A at the top? ThÍs is a sample question. You see
that diagram no. 1 fits into the blank space to complete the top píc-
ture. Does evervone see this?

PAUSE

You would therefore place a no. L ín the space marked A on the ansr^rer
sheeË. tüou1d you do this please. The no.; of test questions go from
A to 0" Your answer sheeË is composed of tÌÂro pages and Ëhere Ís a
blank rtpace beside each letËer from A Ëo 0 for Ëhe correct ansr¡rer.
NoË all of Ëhe quesËions wí11 be in the same form as the same quesËion.
Ilowever, ín all of them Ëhere will be some kind of blank space in
which one of the diagrams should fit. ?arË of the Ëest i.s to determine
if you can recognize this.

I{hen f tel1 you to begín, will you please start workíng aË page
B and continue until I say sËop" You will be Ëímed. Remember to
place your ansl¡/ers on Ëhe answer sheet. Are there any questíons?

PAUSE

O.K. begin.

TIME FOR FIFTEEN MTNUTES

O.K. will everybody please stop and wÍll you turn your ansürer
sheet over. Itll collecË Ëhe tesË booklets and ansríer sheets now.
Please do not talk to each other.

COLLECT BOOKLETS AND ANSI'IER SHEETS

COLIECT SEPATATELY

Itm now going to hand out some booklets for the second part of
the experiment. Will you please print your name and sex on Ëhe front
and please do noË look insíde iÈ.

HAND OUT STIMUtrUS WOR.DS BOOKI.ETS

On each page of this booklet is a sËimulus word and five
response words Ëhat go with it. Your task is to learn these stimllus
and response words and Èhat Ëhey go together. f,aËer on you will be
given Ëhe same stimrlus words and be required to select the correct
response words from a series of alËernatives" We would therefore like

4t
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you Ëo memorize which five response words go wiËh each of the stimu-
lus words" There are fifËeen such stirnrlus words each with íÊs fíve
respective response \^rords " You will be allor¿ed Ëo sËudy the words on
each page for twenty seconds. I{hen I say rrturn the pagerr please do

, so inmedíately and study Ëhe next set for twenty seconds. As I men-
Ëíoned before Ëhere are only fifteen stim.rlus words, each with its
five respecËíve response words, so this is really no great chore" Itll
puË an example on the board.

CHA]R
BAL].OON

NEEDI,E PEOPT.E

, coRN
TREMENDOUS

Your Ëask is to learn that these response ürords to wiËh this stimulus
word. Later on you wí1l be given this stirnrlus rnrord and a series of
response words including these five and your Ëask will be to select
Ëhe five from the series. Does evervone understand this?

ERASE BOARD

O.K. trühen I say rçbeginrr, turn Ëo the first page and study the

i rüords. ?Lease concentrate and Ëry as hard as you can. rBegint¡"

TIME: 20 second. BETIüEEN EACH STIMULUS IìIORD

Please sËop'. Ir11 collecË the bookleËs now. Please do noË
talk to each other.

COLLECT BOOKLETS

trühile you \¡rere performíng this last task, üIe rilere marking your
culture free ïQ tesËs.

TIIRN TO I4ARKERS AllD SAY: I'ARE YOU PEOPLE FINISHED MARKING?"

NOüI TURN TO CIASS:

Because ¡re need a reËentíon interval beËween the learning task
¡¿hich you first completed and the reËention Ëask, this will be a con-
venienË time to return the IQ resulËs to you. I think you will be
interested ín them. Please do not talk to each oËher or l-ook at each
otherrs results. Itfy lrroctors will call out your names and hand them
back to yott( " Please do noÉ Ëalk Lo each oËher. Irm also handing out
another booklet which I would like you to keep closed"

HANDS OUT RESU],TS AND RETENTION BOOKIETS
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Irm goÍng Ëo place
bóard.

TüRITE ON BOARD:

norms for the culture free IQ ËesË on the

MEAI{
54 - 57 - 60 AVERAGE
50 - 53 BELOIü ÀVERAGE
45 - 49 POOR

6I - 64 ABOVE AVERAGE
65 . 69 SUPERIOR

These are the norns, and they apply to anyone in the world
taking Ëhe test. Each of the diagrams is worth a dÍfferent nurnber of
poÍnËs depending upon the degree of diffícu1ty. Any score beËr,reen
54 and 60 is abouË average with the true mean at 57 " Any score less
th,an 49 is poor and any score above 65 is superior.

Please do not talk Ëo each other or look at each oËher¡s re-
sults. The reËenËion interval is over nornr and lse musË proceed with
the final parË of the experiment. Itll ansürer any questÍons later.
Please place your IQ ans\^rer sheets face down on your desk. I would
now like you to print your name and sex at the top of Ëhe bookleË you
have. ?lease do not look inside them"

PAUSE

These booklets conËain Ëhe same stiru¡lus and response r^rords
that you saw before plus fífteen oËher response words on each page.
That is, on,.each page wíll be one of Ëhe stirnrlus words you saür before
along with its five response words plus fifteen other words. Your Ëask
ís Ëo pick ouË the five correcË response words that go wiËh Ëhe stim-
ulus word and wrÍ.te them lower down on the page" Ir11 put an example
on the board.

PUT Ðil]4PIE ON BOARD

Dses everyone undersËand Ëhis? You will see each page for 50 sec" Ëo
choose dhe correct words" trühen I say turn the page, please do so and
go on Ëo Ëhe next page.

tr'Ihen f say begin, please turn
working. rRegínrr.

TI14E EACII PAGE FOR 50 seconds.

AFTER Ss FINISH

Ëo the first page and begin

P1ease place your bookleËs togeËher wiËh your IQ ansr,rer sheeËs
on your desks. The experÍmenË is all finíshed.



UNSTRESS

IühaË Itm trying Ëo deËermine, in Ëhis experiment, is the
effects of stress upon examinaËíon perfomance. T believe that exams,
as they are noI47, measure how well you perform under stressful condí-
diËíons, raËher than what you know. This is definitely noË fair Ëo
many sËudenËs r¿ho know their work wel1, but who cannoË perform
adequately under stressful conditions. To test the effects of stress,
r firstly had to induce ir in half of you. r did this by giving you
false results on the culËure-free rQ Ëest. The resurË you received
was false. rf you did poorly, do noË feel badl-y, alternatively, if
you did we11, do not congratulate yourself, for these scores r^rere
false also. I hope Ëo compare the results of Ëhe stressed vs the non-
stressed subjects and irevenÉually Ëo show thaË stressed subjecËs do
noË perform well on certain types of examinaËions and yet perform bet-
ter on other Ëypes. using Èhese results as evidence, üre might be able
to change the formaË of examinations such ËhaË Èhey wíIl measure know-
ledge per se, and not onets ability to perform under stressful
condiËions.

Thank you very much.

: :;:; -- -Íl',
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NûIE: Each sËimulus rnrord and its five response urords r^rere

prinËed on separate pages in the actual booklet used i.n the experiment.

NEAR

S ICKNESS

A].}JAYS

AI'RA]D

GRASS

]NCREASE
TEA\I
OFTEN
VALUE
CHIT,D

EDUCATE
SHAI],OW
VIOI,ENI
REGRESS

IGNORE

SEVERAL
SI,EE?
CREEP
BEAT
END

DOUBT
TOUGH

HUMAN

DETEST
GLOOM

BENT
PULL
STT
SMÏLE
I4TARM

SQUARE

READ

TIRE

K]NG

SELL

GR]M
SMART

UNUSUAL
NOfSY
SHOUT

PEACE

QUESTÏON
D]FFICULT
FI].TH
SETDOM

POIISH
TENSE
LOW

LOVE
BORING

SHY

HARSH
PUNÏSH
SELFISH
OBEY

DESÎROY
],TV]NG
otD
QUICK
RELEASE

SHORT FORCE
NOVEÏ,
TAKE
START
MlNOR

TOBACCO BTTTER
RICH
ÏERRIB].8
RE].,4X
MOUNTA]N

MUTTON ANCIENT
HARD

STOP
TH]N
PI,AY

SNOI,ü DAMP

BREAK
CLIMB
FOE
S ILENCE

STNG DELICATE
OVER

BIG
?IjEASANT
FAST
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There Í/as one stimulus word and iËs

response words per page in the actual booklets

tl^7enËY respecËive

used ín the experiment.

TOBACCO

SNOTü

POOR

PTPE
SÌìIEET

RICH
ACRID
VALT.EY
SMOKE

CANCER
REST
CIGAR
GOOD

HÏLL
I,TEALTHY

BITTER
TERRÏBTE
HORR]BLE
RE]AX
MOUNTAIN
CIGARETTE
TENSE

FÏ.AKES
CL]MB
MOIST
ENÐ{Y
NOISE
FOE
[,]HITE
BREAK
CO].D

IüT}TTER

MOT]NT

DRY

QUIET
SI].ENCE
DAl,lP
REPATR
CRACK
FR]END
DESCENT
]4AN

C],EANLINESS
SETDOM
D]FFICU].T
HARMONY

SEACE

QUESTION
TEÏ,L
ülRITE
REPEATEDLY
BOOK

T.IAR

ASK
PERPTEXTNG
FILTH
EASY
DIRT
MAGAZ]NE
IüORDS

]NFREQUENT
SIT]DY

REBE].L
PT]NISII
CASTLE
HARSH
BOÏ.D

QUEEN
SMOOTHNESS

3R]NCE
si{Y
SEVERE
PRAISE
KIND
OBEY

RUÏ,ER
MEAN

TÏMÏD
CROI,[N

SEI.FISIT
COMPLY
PI]N]TlVE

SICKNESS

GRASS

?ROGRESS

HEALTH
BED
MODERATE

SHALLOI,ü

EDUCATE
RAMPAGE

DEATH
CARE

HOSPITAL
BACKI'IARD

VIOI,ENT
REGRTSS

DEEP
TEACH
S],IGHT
LEARN
NENORE

DOCTOR

DISREGARD

COTD

?USH

SEED
CROOKED

STAI\TD

POT

GRn{
FROTÙN

SMI].E
HCIT

BEI\]"f

SÏT
STRAIGHT
MOIü

I,üARM

I,ATÙN

PULL
üIEEDS

HAUL
PERCH

READ

KlNG
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S TNG

SHORT

SONG

CHO]R
DTSAGREEAB]Æ
FAST
T]NDER

FRAÏLTY
?LEASANT
ALONG
AGREEAsLE
ABOVE
DELÏCATE
IITTIE
BIG
MUSIC
ST{IFT
VO]CE
SLOI,\ï

STRONG

CIVER

]ARGE

SK]RT
CEASE
SETZE
¿ONG

A}ITIQUITY
MINOR
COERCION
BOOK

FORCE

GTVE
FREEDOM
BEGIN
MAJOR
TALL
START
TAKE
NOVEL
SMALL
LESSER
T]T{E

CLOTHES
SURVÏVING
YOUNG

DESTROY
RUIN
SAI]NTER
SALESMAN
RELEASE
AGED
],W]NG
MONEY

FREE
STORE

QUICK
RAP]D
BUY
DYING
CAPTURE
FD(
OTD

TH]N
FAR
HOME

TüORTH

]NCREASE
OFTEN

VALUE
T.EAN

CHILD
ADUI.T
CHEAP
AUGMENT

FAT
BY
CLOSE
DECREASE
YOUTII
RARE
HEAR
FREQTIENT

MUTÏON

SQUARE

FA.OLfC
FOOD

FAT
HALT
ARCHAIC
RIG]D
MODERN

SOFT
STOP
IfORK
I^IOOL

PI.AY
GO

TH]N
SHEEP

-SKÏNÀIY
MEAT
I,AMB
HARD

ANCIENT

r,Æ(
YEIL
DANCE

cIR.cLE
NOISY
USUAL
SMART

QUIET
CORNER

STERN
INTELLIGENT
STUPID
UNUSUAL
GR]M
LOUD

STRAi{GE
ROUND

BOX
IüHISPER
SHOUT

SELL

NEAR
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a.:.." :.: ...::.

T]RE SQUAT

LOVE
SII]NE
LOIü

REI,Æ(
RCT]ND

EAR
TARNÏSTI
IIIGH
FOND

HATE
BOR]NG
POLISTI
TENSE
FT,AT
T{IIEEL
NERVOUS

DULL
RUBBER
]NTEREST]NG

I,IAll(
TITERE

MANY

CREEP
SEVERAL
SLEEP
A!üAKE
BEAT
SOMETIMES
FETÙ

LOSE
CRA!üL
TRUE
SUMMER

CCMMERCE

FINISH
FOREVER

NEVER
END

I,ü]N

CIIUCKIE
CERTA]N
COTÙARD

DISLTKE
HES ITATE
GLOCN{

HEAR
DOUBT
I,AUGTI

FOGGY

FRIGIITEN
IIOMO-SAP]ENS
ANTMAL
CLE.AR

DETEST
CRY

HUMAN

LÏKE
DARK
SACRED

ALúIAYS AFRAID
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There \^Ias one sÈirmrlus word and its Ëwenty respective response

words per page in the acËua1 bookleËs used in the experimenË.

.i.t.i.:
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MUTTON TH]N
TART
RICE
PTAY
APPTE
A}ICTENT
HEAITIIFI]],
CARE
BUSY
STOP
MUSIC
?UP
RARE
THREE
PIA}üT
HARD
Ï{HAT
ENTERTA]N
BED
TüORKTNG

AFRA]D TüORLD

SEVEN
HTD{AN

OPEN

DOUBT
NUDE

D]NNM.
GLOOM

TÆ(f
P]fiASA1{T
TÙELL

ACTION
BEGONE

T]NDERSTAND

GREET
DREAM

EXCUSE
DETEST
ENJOY
ÏAUGH

GRASS SMILE
?ULL
REAR
PÏJ.CEMENT
BENT
KEEP
AGA]N
MORE

SIT
YESTERDAY
?ICNIC
BEM.
YES
PERSON

I^IARM

UNEMPLOYMENT
ASLE
SPEAKING
STREET
PHI].OSOPHY

ALÌüAYS GRAB

SLEEP
PRESENTATION
BEAT
R]NG
üTOOD

CREEP
YIETD
STUDY
SKTN
RADIO
3R]NCIP].E
END
FOE

GRADUATE
TMPERATIVE
TRANSFER
AHEAD
SEVERAL
GLIITER

TIRE ANGER

QUASAR
NEVER
tol[
KISS
LOVE
SERENE
SCHOOL
SÏLVER
DATE
SECRETIVE
S].EET
SKYSCRA?ER
BORING
OM]NOUS
ESCAPE
?O],TSH
TENSE
TT]RN

COVER

KÏNG YET
IüATER
AREA
OBEY

PROGRAM

ISOTATED
HARSH
LTVE
PTÁ.TN

SK]RT
sEl¡tslt
OUTING
SUSTA]NED
PROLONG

SHY
CLIMAX
RABBIT
ABSOIUTE
?UNISH
SI\rEAT
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SNOÌ'I

SQUARE

HOUSE SHORT
BREAK
MORE

FACTORY
CONTEMPORARY

]NCORRECT
STTENCE
FOE

TYP]NG
slfAsH
STOP
GIRL
JOURNALIST
MIDDLE
ï^IETGHTED

STRIKE
DAMP

CL]MB
}'IRAP
ARTICLES

?RCITECT

BO],D
TAKE
TEACH
FRENZY
FORCE
WÏZZARD
?O],LUTION
GREAT
ANGEL
CUT

CARES
CAI.M
NOVEL
FEET
qlT
STSRT
GRAVITY
MINOR
CONDITION]NG

HAPPY
RAZOR

VÏOI,ENT
BLOOD

PTUCK
NOüI

REGRE6S
TTYDRAULIC
TIEAVEN

ÏGNORE
RACING
REVERSE
SHAILOúI
INI,TARD

?T-AY

EDUCATE
STOMP

TONE

SUBORD]NATE
STRIP

NEAR RESPONSE
LEARN
TOIilERING
EXPERIMENT
GOOD

OFTEN
Ar{TIQUITY
VALUE
RETEASE
THEORETTCAL
INSECT
CHITD
TEAVES
SPECIES
S TGNAL
Ï,ÙAR

CARRY
]NCREASE
STAI'I]S
PATRIOT

MAT,E

GR]M
SHTP
T]NUSUAL
EYE
NOISY
],OYALTY
REF],EX
CATTI,E
HEARD
NAIL
KIITEN
SMART

ST]MMER

STüING

SIICUT
GO{T

TOIL
YEL].OW
VIRUS

SICKNESS S]NG REACTION
CEI,ESTIAL
BIG
S IGH
I{ITCH
FAST
SOLDIER
I¡fHICH
VILI,A]N
i,rIOIlLD

DELICATE
POINT
ZEALOUS
P]E
I,ANGUAGE

PLEASAI{T
RAT]NG
OVER

SISTER
NEAT
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READ ADO?T
PEACE

],AUGHING
TRUNKS

QUESTION
T]NCOVERED

FOOL
SIMPIE
SEÏ.DOM
TEENAGE
T,TARTJUANA

SÏRTVE
FILTH
SUITE
STONE

D]T'FICULT
DANGER

LTVES
VOICE
ASILITY

TOBACCO MARSHA].I
ADMIRÀL
BIUE
MOTINTAIN

QUESTTON
GOIDEN
NONSENSE
?ATROT,
RET,NC

FIREMAN
KTNGDOM

}üEE?]NG
SÏÏ,ENCE
BÏTTER
REACT
RTCH
DANGER

ADVISE
TERRIBLE
ADVENTURE

YEAR

SOME

DESTROY
RECfPE
LWING
GOA],
ENIARGEMENT
TYPTNG
P]ECE

QUICK
QUITE
PACE

TROUBI,E
GENÏLY
B].IIFF
RElEASE
AsILITY
OLD

ARRTVE
I,ESSER

SELL


