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ABSTRACT

The data from verbal learning studies have been
paztially instrumental in the developaent of the theory of
extraversion-introversion (E-I) relative to levels of cortical
arousal. In msost of the studies relating E-I to verbal learning, the
approach was to determine if there was an overall superiority for ome
of the personality groups. Differences in performance, even when
obtained, do not prove that there are difrferemces in learniug rates.
A stage analysis of paired-associate learning is one step in the
direction of trying to localize the effects of E-I. Many researchers
interested in the relationship of personality variables to verbal
learning tasks are in essential agreement concerning the research
strategy to be pursued. The shift is away from tasks such as
paired-associate and serial learning toward the free recall tasks and
recognition tasks. These tasks provide tools to answer much more
specific questions. The specific questions keing asked include the
relationship of anxiety, extraversion, neuroticisa, and
ego-involvement to clustering, filtering, categorizing,
pigeon-holing, detection sensitivity, and decision criteria.
Relationships of this type wil likely prove to be more valuable to
our understanding of these personality dimensions. (Author/WR)
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The purfms«e of this paper is to examine thé rel&tiénahip of the | =
personality dimension extraversicn-introversion (E) to performance on |
verbal learning tasks in humen subjects. A secondary emphasis will. be '_
given to the neutrocism (N) dimension since this personality dimension
ié. theoretically related and has been investigated in many of the stu;:lies
dcaling w:_ith E. Before reviewing the major studies and findings it
should be valuable to briefly review the status of the E and N dimens;ions.

As long as there has been anything which can be called personality
Lheory uattention has been given to the E and N dimensions. The E
dimension was given a big boust by the dominance and importance Carl
Jung ascribed to this personality characteristic. Hans Eysenck, however,
must be credited with the contemporary interest in this dimension. Dur-
ing the 19%0 and 508 Eysenck approached the analysis of persomnality from
o quantitative apd factor analytic rerspective. His early work dealt
with deserintions of individual differences in personality traits and
the resulte ot hiac studies suvported the notion that there are two major
ropsonality dimensions -- ¢ and N. Many other researchers who also have

used the factor analysis tool (v.er. Cattell and Cuilford) are in essential

N

g prrcement. Lhat the B oand N dimensions are dominant. They part company

~ however in their emphusis as to the alpmificunee of finding those dimensions
g as {'irst order fuctors. Tt in Fysenck's bias that it 1s more valuable to
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relate dif'ferences on these dimensions to other aspects of behévior and
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develop explanations of these basic dimensions rather than proliferate

dimensicng which accownt for Ioés md less of the individunl diiferenee:s:

- of personality dimensions.

- Aftep. studying the-relationéﬁlv of b torvonditioning, perceplion
and.léarnihg Ltasks, kyscenck proposed a theoretical model bosed on in-
hibition-excitution. This model wag directly related to the work of a
number of cxperimental psychologists but most importantly the work o1
Paviov and Hull. The research which derived from the theéry was never
cntirely supportive. Some of the data were eas%l;:accommodated.by the
theory but in major areas such as classical conditioning and pursuit
rotor performance the data were at best equivocal. In the late 1960s
Fysenck reformulated the theory and modified the emphasis on excitation-
inkibition in several critical ways. The most recent formmlation of the
theory now oemphasizes brain activity and specifically cortical ayousal
an tﬁe major physiologicnl basis for differences in E.

Both personality dimensions K and N both relate to the level of
cmotion and arousal in an organism. Differences in E are postulated to
be azsociated with differential thresholds in various parts of the
ascending reticular activating system. It is theorized that introverts
2itfer from extraverts in their level of cortical arousal because of
their differential reaction té internal and external sources of stimu-
Iatjon. 1Introversion in associated with lower tresholds of cxcitation
ascending reticular activating system which results in an anplification
of atimilus inouts. Conversely extraversion having a higher threshold
Pore netivation ot the accendine relicular activating system recults In
Jower Jevels o coptical arousal when amount of stimulation is equal for

individuals on th: twn oxtremes of the dimencion.
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Extravoroion ic o personal ity dlmension which is characterliatically

3

thoughtihwln-normnlly dietributed rother than o bimodally dicheibuted

trait. Most individuals woidd thur be choractorised ne sambiverls, Mot

of the pesearch hés cwncUntraﬁod on studying dirtvrences in tadividual s _ 'f
scoring at- the extremes of this dimension. The most -comnon mvthnd“or o -

measuring B presently is by the use of the Eysenck Personality lnventory.

- this 56 item ruper and pencil test iz a modification of thoe carlior

Muudsley Pnrnunélity Inventory and has scales for E and N. Many other
paper and Gencil nersonélity tests hévé méééurés of E and anxieﬁy which
are highly corr:lated with the E.P.T. measures. A number of other
approéches have also been used including self-ratings, a lemun-drép test
und clinieal judgments to measure E and N. These have been well &ocu—
mented in the literature and tend to substantiate that E and N are traitc
which can easily and reliably be meusured with objective personality tests.
The behavior patterns ot extraverts can be expected to differ in
order to compvnsatc for their different levels of cortical arousal and
the sensory stimulation needed to maintain an optimal level. It is
hypothesied that the extravert loarns a whole serles of behaviors which
aprc nﬁantiVe to his condition and racilitate the maintenance of an opti-
mal level of arvousal. tFor example, it is hypothesized thut cxtraverts
shnuld'tukn more stimulont drugs (e.y. nicoties. coffiene), change tagks
readily, seck noisy and social environment:, provide internal stimulation
through changué in body position, ete. Converscly, the introvert is more
o1 A loner, seek enviromments with minimal distractions, avoid stimulants,

\]

ey Uines Lhe tyvess of Ttems on the F.PLIL identify extraverts and in-
Lroveopte on B0 me 2imidor Lo theas dictforont behavior ‘pattern:, one eannot,
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Before providing the details of the theoretical model which has
rencrated the research in verbal learning, I think a few words necd
to be said about the N dimension and its relationship to cortical
urousal. First of all N is closely acsociated with the more fdmiliar
dimension of anxiety and is related to a predisposition of becoming
newrotic. Neuwroticism is len a néfmally'distriﬁutnd dimengion with
stuble and labile being the extremes. According to Eysenck difteroncec
in tﬁe behaviér associuted with the exfrémés on the N dimension are
ldentified with differential thresholds of arousal in the v . ral brain,
{.0. the hipoocampus, amygdala, cingular system, and hypothal 5. Thus
the N dimension is most clocely associated with emotional resgonsiveness
or oxitation. Considering the differences between E and N, Eysenck has
acgrced that cortical arousal can be produced along two quite distinct
and separate pathways. Cortical arousal cen be produced by internal or
cxbernal sources of stimulation or such cognitive activities as proﬁlem
solving without necessarily involving the visceral brain at all. Cortical
arcusel, however, can also be produced by emotion, in which case the
reticular formation is involved through the ascending and descending
nathways connecting it with the hypothalmus. Thus, Eysenck postulates
that. there ig o derroe of nartial Independence between autonomic activa-
fion and corticnl arousals activetlon always leads to arousal, but
aprousal very frequently arises from tynes of stimulation that do not
Tnvolve uctivatsun. ‘ther~ is also a difference in the active va. re-
wotiveneass nff these dimenzions.  kxtraversion ia thought to have a con-
tinucd <firect such thut under the came level of stimulation the intro-
v.rta is characterized as having a higher level of cortical arousal.

this it not always the case with N. High § individuals and low N
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individuuls (with K & constant) may or may not be différant in levels of
activaﬁion and thus arousal is partially dependent on the emotionhl cuvs
present in the enviromment. High N individuals rcact to emotional cues
und thus have a heightened coptical arousal level, however, when these
cues are absent therce arc no differences hetween thie Wigh N and Tow N
individual$ in terms of-activatinn or corticél arousitl,
‘The Yheory of 1 Related to verbal Loearninge

In accord with the carller theoreticul model Mysenck (1957) hypoth-
eslzed that since extraverts build up reactive inhibition more quickly
than introverts that they should have higher reminiscence scores on
rursuit réﬁor learning tasks. The evidence has supported this hypothesis
but a complication developed, Contrary to the prediction from the Hull-
Kimble inhibition theory; Fysenck (1962) showed that instead of having
lower pre-reét scores cxtraverts differed from introverts by having higher
post-fest scores. The failure of inhibition theory led Eysenck (1965) to
nropose a three-factor theory of reminiscence, retaining the concepts of
reaction and conditioned inhibition to account for certain phenomena
assoclated with reminiscence and performance, and incorporating some
rrinciples from the memory consolidation theory of Walker (1958).
‘According to Walker's theory of consolldation, an associative «vent se*s
ur a perseverative traée in the nervous system which versists fbr some time,
in this activ pha. -y Juring which pormanent memory is laid dowi, there is
uldugrrc ot* Lemporary inhibition of reenll that serves to protect the con-
solidating trace againat dizruntion. 'Yigh arousal at the time of the
asguciative event is postulated to result in a more intensely active trace
rrocess, which leads Ly superior ultimate memory, but also to a greater
temorary inhibition against immediale pecall. Support fo§ this theory

as it appliss to verbal learning has been provided in numerous experiments
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te.g. Kleinsnlth & Kaplan, 1963, 1964, Walker & Tarte, 1963) demonstrat-
ing the prédicted interaction between level of arousel and time of recall
in determining palred-associate learning.

Eysenck has not nbandoned his old theory but has argued that remin-
1acence is due pr_imaril,v to consolidation or to inhibition depending on
certain characte_fistics of' the task in q-uest.ion. Reminiscence on tosks
that involve u great deal of new leami'ng, or subject to drive-level man-
ipulation, is hypothesized to retlect primarily the prc}cess. uf* consolida-
tion. Convercely, tasks that are not heévily dependenﬁ on new learning,
and in which drive level is less implicated, reminiscence is hypothesized
to result largely from the discivetion of reactive inhibition. Verbal |
learning and pursuit rotor tasks are exaﬁples of the former, while re-
action time and vigilance are examples of the latter.

The Research on F Related to Verbal Iearning

Prior to 1907 u number of studies using verbal learning tasks were
completed which did not support the theory that introverts should be
-unrcrior to extraverts because they built up reactive inhibition more
gradually. Although the results were often nct Aramatic, studies by
Jensen (19625 1964), Shangmugan and Santhanan (1964), and Howarth (1963)
supnorted the conclusion that extroversion is associa‘l';ed with superior
learning and memory cspecially when the interval between learning and
roeeall (o shert. These studice supported a need to modify t}.ze inhibition
theory althouch as previously mentioned the Impetus came from the work
on the vaursult rotor tauzk.

Eveonck and I (1967) desismed a study to explore the relationship
ot oant & oand the sunerdordty or B ouring a nalred-associate (M-A) tusk.
i standy wos based on Lhe hyootleni s that the four personal ity groups

(F HNg Ik LNg T HMNg L L) cun b arranged along o cont.inuum of' arousal,
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from the lowest (B LN) to the highest (I HN), with the other two intere
mediate. This prediction assumes that the P~A task, the laboratory
environment and being tested activates "neuroticism” in individuals zo
rredisrosed. Thus the high neﬁrotioism—introverts is cortically aroused
on both counts: neuroticism and introversion. On the basins of the Yerkens
Dodson Law it was predicted that for a difficult P-A tack the plimum
voint on the lnverted-U shape shou;d shif't towards the low arousal ond

of' the continuum. An easy and difficult P-A task was constructed manip-
ulating letter repetition to increase task complexity épd difficutly.
Sixteen Ss of each of the fouwr personality groups were assigned to either

the "easy" or "difficult" list. The results indicated that extraverts

. performed significantly better than introverts on both tasks. Of

additional interest, however, was the fact that the second order inter-
action (EX NX Difficulty) was also found to be significant. This data
shown in Fﬁg 1 indicates high neuroticicm-extraverts are superior to low
neuroticism-extravercs on the easy list, while the reverse is true on
the difficult list. Similarly, high newroticism-introverts learn faster
on the difficult task and slower on the easy task than low-neuroticism
introverts.

After finding that at least the theory was correet with respect to

fmmediate recall it vas necessary to extend this work and substantiate

‘the remaining rortion of the theory. That is, introverts are hypothesized

to be at a dlcadvantage with immediate recall but when time is allowed
for consolidation to occur their porformance should increase and show the
remindiscence ef'fects demonstrated by other investigators with stimulus-
rroduced stater of arouvcal. (Kleinsmith & Kaplan 1963, 1964 et u4l1.) 1In
thic study (Meliughling 19063) 1 wiricd the recall intervals, using immed-

iante recuil and intervals ot 10 7 or ' days.  Seventy-1'ive B8 were teated
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after having been selected on the basis of the E.P.I. from a larger group
of 141 ahd assigned go one of the four personaiity groups (HN K, LN 15,
‘HN I, IN I). The 1Jst to be learned consisted of 12 pauirs with 3=loetlcp
words as stimuli and 40 percent association value nonsense syllables as
responses  The' list was presented un a memory drum at a 2-2 néc ratce with
a o seé iﬁtértrial interval to a criterion of 10/12 correct pespouscs tor
a maximum of 3G trials. The recall task consisted of Lhree part.a: (o)
blurk sheet to write down anything which was remembered (free.stimulus

and/or response recall), (b) a sheet which listed the stimulus items with
blunks for the responses, and (¢) a multiple choice test which had each
of the stimulus items and four possible reéﬁonse items. Extraverts were
found to bé superior in learning the task. These data were Pfurther
analyzed into a response learning, associative and integration stage.
Response learning was defined as the mean number of correct responses
until cach response was given correctly. The associative stage was de-
fined as the meon number of triais between the trial on which the re-
anomie was frst given ﬁntil it was first given to the appropriate
.nhimnlus. The integratlion ctapge was detined as the mean number of trials
between the trial in which the response was first given to the appropriate
stlmulus until the response was last given incorrectly.

The differences in mean number of trials tu complete the response
Lowrning stogs yiclded no sdgnmiflcant differcuces. In the associative
stage, the differonce of greater trials Tor the extroverts wes significant
by en analysiz of variance test (n¢.0%). Similarly, the analysis of the
Intviration stage yielded significant differences (p ¢.05), but this stage
whr comeletoed rmabor by Lhie o gbeoveret s,

Th orteadion ol were cnedyaecd tor dit'terences between the number

o1 stimulus and/or response members recalled, the number of responses
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rcecalled when the stimuli were presented and the number of responses
recognized in the multiple~choice test. In five scparate analyses of
variance the only variable found to have an effect was Days. ‘', the
retention data failed to show any differential etf'tvcets attribulable to
personality as had been hypothesized.

Independently u éimilar study was reported by llowarth und lysenck
(1968) cktendiné the findings of the Mclaughlin and Eysenck (1967) study.
In this study by Howarth and Eysenck 110 Ss were selected from over 600
students un the basis of their E.P.I. scores as being either extrawertéd
or ingroverted and having low N scores. Seven pairs of CVC nonsense'
syllaﬁles were presented by a projector at a 3 sec. :Até with an 18 sec.
intertrial interval that was occupied by color-naming. Ss were tested
at intervals of either O, 1, 5, 30 min. or 24 hr. The extraverts required
o mean of 15,85 trials to criterion, the introverts 18.29 but this was.not
statistically significant. The results of the recall data are shown in
“ifje 2o These results ctrongly suvrort the theory that fhe extraverts are
only at an 1n1tial-su§erior1ty but as time increasc a dramatic change
ovcewrs. The introverts even when tested immediately can recall only half
of the items und at each time intraval the reminiscence continues to in-
crease.,  Of course tﬁis comnleteiv contradicts the forgetting curve but it
iz date cimilar to this which was obtained by Kleinsmith and Keplan (1963,
190k4), Walkce and Tarte (1963) und Mclcan (1969). For comparison seke the
data from my 1968 study arc shown in Fig. 3. Obviously one study strongly
sutports the theory the others not -- an unfortunate situation but hafdly
uniaue, -

A study by Howarth (1909) thut was concerned with the rol: of inter-
forence In F=A learning found ihat although no differences werce found in

e Y
e rate of lemrning for ~xtroverts and intfjverts on & five pair list when
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the items were repaired a second and third time, extraversion was witim-
ately associated with superior learning. From what is known about the
A-B, A-Br transfer paradigm, however, it might have bern expected the
introverts should be ultimately successful. That is, introverts having
voorer recall from list 1 should do better on list 2 as associations
learned in list 1 are less available for interference. Time, however,
is of the essence because as time increases thg associations learned in
list 1 shiould be more and more available to the introverts and less and
less for the extraverts. Since it only took an average of 2.5 min. to
learn a list it still should appear to favor the introverts.

‘Bone (1971) reported a study which was basically on extension of the
McLaughlin and Eysenck (1967) study. This study compared introverts and
cxtraverfs on a list containing re-paired primary associates (A-Br) and
a list containing unrelated words. The findings of this study basically
supported the data of McLaughlin and Eysenck in showing a superiority for
oxtraverts. Bone, however, did not find a significant superiority for
the "easy” list. Since "easy" was used us a relative term by McLaughlin
and Hysenck, no great cignificance should be attached to this inconsist-
ency.

Continuing with the hypothesis that there is an arousal continuum
ranging from high arousal (HN I) intermediate arousal (HN E and IN TI) to
1w arousel (LN E), Schwartz (1974) investigated the role of phoneticelly
ve aemanticntly related items with a P-A task. Ss high on arousal per-
formed best when recponse words were gemantically similar to one another,
whnereas Bt low on arousal performed best when response words werc phonet-
icolly ::imil_.:xr. the rationude tor Lhis study was based on studies which
sthowed conflicting results of arousal -- gsometimes facilitating and some=-

timea debilitating recall. Tt is liléte].y that variables other than the
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type or nature of the items will result in a similar conelﬁsioﬁ.
Considering the way Eysenck's theory is stated it i-s hard to under-
sténcl why so much emphasis was placed.on the P-A task. The theory is
basically stated to predict differcnces in memory at periods begimning
immediastely after the end of the tesk. Rate of' learniwy is .ui' course
affected by ability to store information in memory but the P-A task Io
not well designed to provide a cri_t.ical test of the lw:pothesis. At the
time this résearch was begun the P-A task was paramount in verbal learn-
ing but not because it was a tool for studying memory processés but be-
cause it could reveal a great deal about the lesrning process. Several
difficulties emerged which led me to conclude that other tasks would
ultimately prove more valuable for this type of research. First, the
task is an alternation between learning and recall with 3 tested every
trial ai'ter having an opportwnity to lcarn the association. A recall
trial given one trial after criterion should normally be expected %o
vield the same level of perflormance as the criterion if tested immedi.
ately. The results from the Howarth and Eysenck (1968) study are
puzzling in this respect. In their study however the measure of memory
changed from oronouncing the nonsense syllables to writing them down.
Alga, it has been reneatedly shown, and in fact usually is part of the
instructinons, that the stimuli do not have to be "learned". The stimli
"nly have to serve as reliable cues for the occwrrence of the correct |
response.  Second, the P=A task does not lend itselt to short recall
intervuls. UNormally the ascociations are sufficiently difficult to learn
and they arc not easily forgotten. Some pairs learned early are followed
by lrinls {Hr overlearning until all pairs are learned to & criterion.
The degree of averlearning of ‘s-,nmv rairs is a uncontrolled variable in

the-se studica,  Hoving 83s return to the laboratory after delays of a day
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or more is extremely difficult. Ss in my 1968 study trequently indicated

j Mg

that they practiced the pairs, wrote them down, had others bLry Lo Teaen
them or even anticipated the maturc of the study despite o elever play,
Thesé 8s of cowrse have to be excluded from the data mm],v.sin. Tird,

the very complexity of' the task - learning assoclations - in a disadvinboys
at this point for determining the nature and extent of o erelat.ionship ln'-;
tween perconality and verbal learning. PFourth and lastly, bthe P=A tadk
does not lend itself readily to group testing, a liability if other tasks
prove adequate,.

Scveral studies (Jensen, 1962; Howarth, 1969) have uséd the serial
learning task but that task has many of the same disadvantages found with
the P-A task. Recently in our laboratory we have been exploring the uge-
fulness of the free recall task. Other psychologists interested in memory
phenomena as opposed to the learning process per se have been recently
giving a great deal of attention to this task. A typlcal study using the
free recall task was done by Alcott (1968) as a master's thesis. The
muln portion of the study consisted of presenting 107 general psychoiogr
students with fouwr successive sets of words for a fixed duration followed
by a recall veriod. The items iIn each of the four lists were distinctly
different (ex. United States cities, adverbs, verbs and adjectives, and
animals). The recall period on the first three lists was immediete for
ndl £s. On list b4, 83 were tested after either O, 1, 5, 15 or 30 min,
The delayc were filled with activities, but the activities were unreclated
to learning lists of words (ex. cstimating lengths of lines on a screen,
number of dots on a projected s1ide). An analysis of variance of the
number of' ilems recalled on the tour Lists ami E.P.I. scores found no
Apnlfieant diforences,  Also, no ditf'erential effect was found tor the

five difterent retention intervals reluative to cither B or N scparately
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designed and executed study but it produccd no support for the theory.

A sccond study was done by using a task developed by Tulving: which
produces a retrograds amnosia-like oﬁ‘ect using the frec recnll tugk with
human Ss. Tulving (1969), studying a free recull task, prescnled St with
4 15-item lint of common words with an item having a hipgh probability of
recell inserted in Position 2, 8, or 14. He found a large decrement in
a 8's abillty to' recall ﬁhe item prior to the high-probability item. fThis
effect he cumpared to the retrograde amnesia produced in animals by elec-
troconvulsive shock. Retrograde amnesia is thought to be the result of
the dicruption of comsolidation processes. This phenomenon, demonstrated
in a free recall task, provides a means of testing the hypothesis that
oxtraverts and introverts differ in amount of time required for consolida-
tion. Extraverts who are theorized to complete consolidation rapidly,
should show less of an amnesic reaction to a high~probability item than
introverts; A study by McLaughlin and Kary (1972) was an attempt %o test
this hypothesis. To achieve a closer parallel to the electroconvulsive
shock used to induce retrograde ommesia eftectively in animels, the effect
of a brief intense burst of white noise was assessed to determine if it
could prroduce an ¢ puivalent or greater amount of retrograde smnesia than
thee hiyhevrobability itom. A reconition measure was used in addition to‘
the more common recnll measure to provide a more sensitive index of the
strength of .the phenomenou,

A sepics of 40 free roecall lists with 12 items were ovresented to each
of the 59 85 with either a vroper name or a burst of white noise in Position
3, 6, or 10. Forty extraverts and b0 introverts were compared for either
recall or recormition of the itemi. A retrograde amncsia-like effect was

tomnd for the itew rrior 10 L) vrorer name, but introverts did not show a




pest COPY MNLABRE

greater offeet as hypothesized.  Porsunality differences, however, were

1k

found on the recognition task. FError scores for the extraverts indicated

& greater willingness to "guess" when they thought they might possibly be
roprect,  For all lists combined the extraverts made significantly more
errors. Thus, the extraverts did better on the recognition task, but oﬁky
at the expense of making more errors. A Tfinding reclated to this was the

di fferential learning rate of the reéponse learning stage in one of my
carlier studies (McLaughlin, 1968). The faster response learning might

be indicative of a greater willingness to guess correct responses rather
than a dircct measwre of rate of learning. In order to examinre the possi-
bility a study was designed.using the model derived from signal detection
theory (Kary and Mclaughlin, 197k). Signal detection theory was originally
designed to deal with problems in psychophysics but has recently been ex-
tended to the study of memory (Murdock, 1965; and Norman & Wickelgren,
i965). The theory of sigual detection mukes an explicit distinction be-
tween and the separation of (1) the observer as a sensor, i.e. his sensi-
tivity, and (?) the observer as a decision maker, i.e., the effect of his
values and expectations on his resnonses. These two aspects are confounded
in performance but signal detection methodology mekes it possible to par=-
tial out the contribution of ecach of these components.

A ostudy ining this signal detection approach has recently been com-
nleted but the results have not yot becn published (Kary & MeLaughlin,
1974}, A trec recall task of 50 common words was presented one word at a
time on o sereen to the Ss in smull groups. After this learning period
oserior afr 100 gords weee presentaad, S0 old items and 50 new items. The

RSV LIRS O NTVES IFTTTTEY FO B TS TTCTY AMRERFTIRNY FRPES TR SRV TRRPTSTRNN IO whether L was oldy e now md

the depree o comtidenes in e deeision. the 8 condd indieste he had ho
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tdes Ly deciding uncertain, or meke a decision and rate it cither (1) not
very cure but think so, (2) nretty sure or (3) very sure. In the expori-
ment B0 Ss, 4O extraverts and W0 introverts were tested as described, in
addtition 20 extraverts and 20 introverts were tested under a monetary
inecntive the Sr were instructed that correct answers rated 3 would gain
the 54, 2-3¢ and 1-1¢. Incorrect answers msﬁlted in the same rate of
loes. ‘Ihe Ss were also told only the top ten percent based on money
earned would be paid.

In relationship to the E-I theory, th: study was designed to deter-
mine if K-I differences cbuld be obtained and whether these differences -
would be largely, if not entirely accounted for by differences in criteria
used rather than sensitivity. The studies preceding this type of approach
indicated extraverts would use a lower criteria thus use more extreme
. ratings and make more correct recponses but at the expense of greater
false ularms.  The theory however would predict sensitivity differences
based on the higher arousal of introverts. Although this study is not
designed Lo determine the offect of time -- allowing for differential
amounts of consolidation -- the type of task is closer to the original
task used by the Michigan group (Walker, Kleinsmith, Kaplan & Tarte)

- ruther than the rulirede-usasoeciste task which was used to test the theory
up Fal difterences,

The: data for correct responces is shown in Table 1. A hit is a
correct recognition of an original item while e correct rejection is a
correct rejection of 4 new item. An analysis of these data found no
diftferenecs tor hits fopr either veprsonality or the money condition. On
the corecel pejicebions the insroverts were superior to extraverts across

Lhe moncysno money conditior (0 .om),. ‘e data for errors is in Table 2.
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Table 1

Mean (in Z) Number of Correct Responses (Hits and
Correct Rejections for E and I in the Money and

No Money Conditions

Money No Money
E I E I
Hits 76.60 77.40 76.27 76.00
Correct .
Rejections 72.25 78.85 69.15 72.05

Mean 74.42 78.12 72.12 74.02




Mean (in %) Number of Errors (False Alarms and Misses)

for E and I in the Money and No Money Conditions

False
Alarms

Misses

Mean

Table 2

Money
I
17.90 16.60
19.45 18.70

18.67 17.65

No Money
E 1
23.30 19.95
18.65 19.90
20.97 19.92

195 ¥
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A false alarm is reporting a new item as having been an original item but
revorting it as a new item. The only significant differences found here
were with the false alarm data. Te S5 in the money condition made fewer
fulse ularms (wrrors) than the no mwoney condition. In the no money cone
diticn the extraverts méde significantly (p ¢.05) more false alaxrmg. Ior
cach response other than uncertain the § made a confidence rating. An
analyszis of these ratings indicated that in the no money condition the
extraverts more frequeatly used the 3 rating (very sure). The extraverts
had a mean of 50.50, introverts 43.70 which was a significant difference
(p<.05). For the money date the means were 58.05-E and 60.65-I. No
significant differences were found for the use of the 2, 1 or uwncertain
categories related to perscnallty. For each S, the values of d', an in-
dex of his détection capacity, and of B, which reflects his decision
eriterion or "level of caution" were computed. For each of these measures
there werce no differences found for the effect of personality as a variable
vither in the money or no money condition.

This study ic using a methodology which should ultimately be able to
arove its utility but only after norformance differences on the task can
bo established. The data on the rate of false alarms and the more fre-
quent, use of' the 3-rating for extraverts partially support the conclusion
tiwen Ty vorpal learning tasks, extraverts tuke ri;ks more readily, are
more coni'ident, have lower criteria for detection and are more willing to
guess than introverts. Verbal learning tasks which can not partial out
the contribution of this criterion difference are difficult to interpret
theoretically.

Conclusions
The datu from verbal learnling studies have been partially instru-

m ntul for the developmant <8 the thanyy of Ke-I relative to levels of




cortical arousal. Only a couple of studies have been specifically de-
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signed to test the prediction concerning differential consolidation rates.
That data is not entirely supportive. Unttl the differential effects of
E-I-on immediate recall can be ascertained and degcribed the effects of
delay intervals is of secondary importance. In most of the studies re-
lating E-I to verbal learning, the approéch was to determine if there wag
an overall superiority for one of the personality groups. Differences

in performance, however, even when obtained do not prove that there arc
differences in learning rates. A stage analysis of paired-associate learn-
ing is one step in the direction of trying to localize the effects of E-I.
Stage analysis itself has a number of limitations and the limitations of
the paired-associate task for this type of research has already been de-
seribed.

Many researchers interested in the relationship of personality var-
fables to verbal learning tasks are in essential agreement concerning the
rescarch strategy to be pursued. The shift is definitely moving away
from tasks such as palred-associate and serial learning toward the free
recall taske and recognition task. These tasks provide tools to answer
much more specific questions. The specific quections being asked include
the relationship of muxiety, extraversior, neuroticism and ego-involvement
Lo clustoring, Tiltering, categorizing, vigeon-holing, detection sensi-
Livity and deeision eriterina,  Relationships of this type will likely
Prove Ly bee e omore valunble Lo our underéﬁah&ihg'of these persomality .
Almencione.  This new outlook has also given a renewed inpetus to the
thie o1 verbusl learning tasks as a ool top investigating individual dif-

B LR
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