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ABSTRACT

This study employed the Wickens, Born, and Allen (1963) release  \

: .3 . :
from proactive interference experimental paradigm. A.significant
. . ‘ . N : ) .

- 4
amount of release from proactive interference was obtained by shifting

between differentially arousing categories of words, and this finding

suggested that rated word arousal 1is an encoding -dimension in short
term memory. The stimulus words were then rated by a semantic

differéntial type procedure of the Osgood, Suci, and Tannenbaum (1957)
. % ) v - N o '

variety and the two arousal categories were'found to differ ¢n the

-

Activity, Potency, and Evaluation factors. It was suggested that -the

meaning component of the rated word arousal encoding dimension may.

c%ﬁ@@st?of a specific psychological semsitivity within subjects to a

pattern of non-polar variatioﬁ.Within Osgood's‘three-diménsional

1

semantic space.
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CHAPTER 1

INTRODUCTION

Overview ‘ Ve

The primary purpose of this study was to investigate rated word
arouéal as an»epcoding dimension in short term memofy (STM) by using a
release from proactive interference (PI) experimental teéhnique of the
Wicﬁéns, Born,'and.Allen (1963) variety.lAli subjects.were presented
Qith four sequenﬁial wofd triad sl}deé after each of which they were
required to recite the words, perfqrm a.counting backwards task, and
then attempt to.recall tﬁe words. The word frié@s were drawn either
from a speéified';ange lo& in the rated word arousalbdimension (low
arousal words) or from a different range higher in thé same scale (high
arépéal words).A Control.grOUps saw words from either one or the other
of these ranges, but not both. Eﬁperimental (shift) groups saw the
first three slides in the sequence from one range and the final slide
from” the other rénge. In an argument parallel to tha; advanceé by

i

Wickens (1970), if PI was built up over the first three trials of the

‘experimental groups-and was then ;gleased by the presentation of words

2

from the other range, then the two ranges could be -considered as
i

different classes and rated word arousal could be considered as an

encoding dimension in STM.

5o

A secondary purpose of this study was to examine the recall from

long term memory (LTM) of those items which had been presénted to the
subjects in the initial parteof the STM experiment. Although the LTM
' 1

.-



componeyt oly this study was initially Intended to serve as a control
. 4

v

and verification mechanism for some aspects of the STM encoding
experiment, it became apparent that Lt could serve independently as an
interesting arca of study. To this end LTM recall data were collected

from the subjects twenty-four hours after the initial performance in
, L

w
i

the experiment.

This chupper bcginS with-u‘descripLion and discussion of the
release from pra#active intérfgrepce experimental design. .The specific
use of thisucxperimqntai techhique to identify and measure encoding
’dimensions in short term memory is discussed. Thc st;tc of'motivatioﬂ
theory in general and of arousal theory in particular is discussed next,
+followed by a review éf the changing nature of the concept of arousal.
Rated woéd arousal is identified as a dimensional component of arougal
and proposéd asban é?coding dimension in STM. Soﬁe spe;ific compli~-
cating problems are identified, and speéific solutions are proposed.
The theoretical limitations of uéing rated word arquéal and the
pdssibilities_of extending this research to include psyﬁhophysical ad
ecological arousal variables are coﬂsidered. The chapter closes Qith
“ra resgatement of the purpose of thg study and the liéting of spr-ific

)

predictions to be tested. /

Introduction ‘ :
Bower (1967) proposed a multi-component theory of memory in thch
he postulated thaﬁlinépming eﬁvironmental informatibp wauld be subject
to muitipie encgding according to its céggeﬁtual psychological
dimensions. Similafly; Underwood (1969) coﬁceptualized memory as a
multi—dimeﬁsional collection of attributes which would serve in the

"
encoding of words to discriminate one memorial event from another



™
and in the recall of words both as o target wmemory and o petnrtevad

mechanism,  Further, Underwood (1969) divided the attribuate:s of mewory
fnto two broad classes:  Task independent which included temporal,
spatial, and trequency components; nd task dependent which im’ml

{
modality, orthopraphic, associative verbal, and associative nonverbal
components.  Wickens (1972) reported o series ol 21 ostudies, primarily
involving task dependent attributes, which investipgated the dimens fonn
along which words are encoded in short term memory. Consistent with a A

mult i-component theory of memory, cach of the studies fdentificd a

separate specific STM encoding attribute.

Release From Proactive Interference

Studies of thé variety reported by Wickens (1970, 1972) have been

'
s

undertakeén by using the release from PI experimental technique in 5TM.
(Essentially PT means that the learning of items at the beginning of a
list interferes with the recall of items learned later in the same

list.) Procedurally this technique, as it was refined by Wickens, Born,

and Allen (1963) commences with '""the presentation of a triad of words
that may be consxdered to be members of a common class" (Wickens, 1972)
after which:

A< rehearsal preventative or distractor task follows for 20
seconds; a recall is requested; 30 seconds after an item has
been presented another item of the same class follows and so
on for three trials. The control group continues in the same
fashion on the fourth tr#al? but for the experimental group,
the fourth-trial triad consists of material dr@wn from some
different class... . . All items are presenteq‘by means of a
carousel projector using a vertical array. (p. 194)

Typically, when release from PI is.obtained, the results to some extent

° ,
resemble those shown in Figure 1. In the example case of Figure ] all

subjects would have seen spelled out numbeg triads (e.g., two, six,
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four) on trials one, two, and three. On trial four, the contrcol grou@

~would have seen another number triad, while the shift (experimental)
AN

group wo;ld have séénga triad of non-number words (e.g., book, chair,

doctor). Thg expes}mént would hsuaily be run both ways. ™ In this

instance, for example, as many subjetts would proceed from numbers to

non-nuﬁbers as would proceed from non-numbers to numbers. Not all

release from PI fesearchihas followed this design exactly./ PFobably
. i ‘

12

one would be most co;rect to regard the basie procedure as an
experimental theme upon which many desigﬁ variations appropriate:to the
Sgbjects and to Ehe materials at hand have been made (cf. Vickens,
1970, 1972;‘Johansson, Lindberg, & Svensson, 1974).

Historically, this technique, wﬁich has become basic to much STM
research, was first described'by Peterson and Peterson (1959) in a
study in which they used aAdistradt5¥ technique in an effort to extend

the study of interference theory in LTM into STM withhsingleiitems{

‘Keppel and Underwood (1962) reanalyzed.the Peterson and Peterson

research in such a way as to lend empirical support tc that extension.
In doing so, they showed that the Petersons had failed to identifv PI

effects due to proéedu%al difficulties in their work. The Wickens,

.

Born and Allen (1963) experimental design outlined above is a slight

modification of the original Peterson and Peterson technique.? 1t has

been used repeatedly (cf. Wickens et al., 1963; Loess, 1967;{Wickens,‘

1970, 1972) to show that PI buildup is specific to the class of

material being presented and that release is obtained from PI by
shifting the class of the material presented.
felease from PI is assumed to occur because the shift (release)

triad is ‘encoded differently than are the first three triads (Wickens,



.
»

1970).. As a result, the shift (release) triad is not as subject‘tO'the

PT that has accumulated over the first three trials. The occurrence

i
h

of a significant release from PI has commonly been accepted as evidence:

Ks

that theée dimension under considefationyfuhctions as ‘an encoding
dimension in short term memory (Wickens, 1972). In addition, the
amount of release from I has been interpreted as a measure of‘fhe
psycholog{c&l distinctiveness of the encoaing classes in that the

more psychologically aissimilar the classes are, the less they'will
interfere with each other and the greater'will'ho the release (Kroll,
éee, & Curski, 1973;.w1ckens, 1970). It is the ability of the Wickens.
Born, and Allen procedure eigher to identify>and quantify, or to reject
specific psychological categories as encoding dimensions that has led
to its adoption as a basic teol in the study of?ﬁﬁﬁ.

v..:{'fl

Motivation, Arousal, and Memory

The notion that.motivatiop can affect fétention has been exten-
@ively studied (Weiner, 1966; Rapaport, 1942; Berlyne, 1967).
AlUnfoftunately, the multiplicity of motivationak\theories (cf.lCofer,
& Appley, '1967; Berlyne, 1967), the fragmented n;ture of much of the
research, and the.equivocal naﬁure of many o% the studies (cf. Veiner,
1966; Berlyne, 1967) appears to preclude a clear statemené of the
specific relationship between motivation and retention. in a
comprehensive review Weiner (1966) concluded that in spite of theée
shortcomings and other more specific methodological weaknesses ﬁhere
exists substantial evidence that memgry is in fact influenced by
motivation.

Arousal, traditionally regarded as a motivational variable, has

heen found to influence memory, although there is not general agreement

')



on how itndoés so (Weiner, 196b; Berlyne, 1967). The preponderance of

1

the evidence suggests that higher levels of arousal fécilitatg long
term retention (Osborne, 1971; Berlyne, 19é7). That arousal affects
short term recall has been well estaplished, but .the directionality of
tﬂe effect remains unclear. Osborﬁe (1971) in‘a review of this
question concluded that the weight pf the evidence indicates that-
arousal facilitates short term retention but that éonsiderable
evidence.to the contrary also exists. In addition, some studies have

L4

shown arousal to'have no effect upon short term retention (Berlyne,
Borsa, Craw, Gelman, & Man..il, 1965). T;e unclear nature of the
relationship between aréusal and memory'appears partly to reflect the
confused state of -the relationship between motivation énd memory in
general. Some lack of clarity is introducéd, however, by a series of
changes in the concept of arousal which have taken place during the
last fifteen years. '

Early conceptions of arousal were excessively éimplified in that
arbusal was regarded as a sinéle continuum‘ranging from sleep to high
excitement (cf. Berlyné, 1966, 1967). From this perspective afOusal
level varied directly with the amo;nt of neura} activity in the
reticular activation system of the brain stem. The continuum approach
' meaﬁt that dlevels of arousalkéould be obtained either by. directly
measuring the activity occurring in the reticular activation system
or by measuring the physiological correlates of aréusal which included
changes in circulatbry and respiratory activity, muscle tension, skin
conductancevproperties and other similar observable responses.

From much of the resesrch done in the late 1950s and early 1960s

~

it became apparent that measures of these physiological correlates did

s
e



not correlate highly with one another‘(Berlyne, 1967). Further, thesé
physiological correlates did not appear to depend solely on neﬁral
bactivity in,thevreticular éctivation systen (Berlyne, 1967). Lacey
(1967) considé;ed this problem énd coneluded that there are at least
three functionally and aﬁatomicaliy sepafable kinds of arousal

' including autonomic, behaviourai, and electrocortical aFousal.“

s

Because this conclusion was incompatible with the conception of

3

arousal as a single continuum type of.phenomenon? it becéme necessary
to modify the concept of arousal.

Berlyne (1967) has suggested that arousgl be regardédias.a
dimension instead of a phenomenon. . From thig pefépective arousal

hd . .
would no longer be identified as a single specific process found in one

-

location in the central nervous system. Instead, a specific measure <.°

,/

of arousal level would be copceptualiéed as pro&iding‘only some, but
not complete,\}nformatiqn‘about tﬁe'psychophysiologiéal state of the
organié%; More- complete psychoﬁhysiological information could be
obtained bnly by considering the effect/gn the.organism oi. other .
dimensions, including, if necessary, éther measures of arousal (Eerlyne,
1967) . | |

A large number of measures of érodsal level have beeﬁ develéped
and used in arousal, verbal learning, and memory research (cf. Cofer,
& Appley, £964; Berlyne; 1967). Psycﬁophysicai arousal variables,
which normally occur in response to changes in sgimulus intensity; are
cusfomarily measured‘as‘degrees of change on such physical measures as
blood préssﬁre, respiration rate, frequency.of eye blink, palmar

conductance, GSR, desynchfonization of EEG, decreased proportion and

amplitude of alpha waves, self-ratings of arousal, and so on.

o



9
. . . '
Ecological.(suryival related) aronsal variables are q%ually measured
as‘internal visceral and hormonal chenges that- occur in response to .;}
food. water, and sex‘deprivatiqn, aé well as to fear or anger.
Collative-arousél variables occur in response to novelty,isurprise, or
amb1gu1ty and have been measured by many of the above 1nd1ces (cf.

Berlyne, 1966). If arousal is regarded as a dimension, as buggested
-

above, then neither the fact that poor correlations exist between most

of these measures, nor the fact that the arousal they measure is in -

response to different determinants appears to be of undue concern to

" most researchers (cf. Berlyne, 1967).

Rated Word Arousal,

Words which have been rated on an a priori basis as differentially
arousing have been used as arousal determinants in a number of arousal

and .memory studres (Osborne, 1972; Osborne, 1973; Maltzman, kantor, &

Langdon, 1966; Kleinsmith & Kaplan, 1963, 1964 Walker, & Tarte, 11963).

Walkgr and Tarte (1963) for egample, used high arousal stimulus words

i

such as . onex rape, embrace, vomlt, and passion; and low arousal

srimulus wgrds sueh as white, pond, berry, and flower. Although such
an approach is consistent with a dimensional-conception.of arousel,fit
should be noted that the use of rated words as arousal determinants
essentially constitutes an operational definitinn or arousal and
represents a departure from the physiological perspective.

McNulty and Noseworthy (1966) have suggested that 1nd1v1duals may
‘channel their arousal through specific modalities so that the ’
physinlogical iniices being monitered in a study may or may not be
valid measures of the sunjects level of arousal. Such a condition

;e

could create an inter-sufject fluctuation of the effect of arousal on



¥

‘the encoding process,. there would be little chance. of the' arousal

10

retention particularly if the method of channeling included diffgr=

£y
k2l

: ‘ 7
ential involvement of encoding and memorial mechamisms. It would seem

‘reasonable to suggest that the use of rated words as arousal deter-

minanfs could provide a more‘consisténe and uniform\change in the
stﬁdy of arousal level on memory than many of the éc\lqgical and .
psyéhophysicél arousal determinants. ‘Thié suggestion‘is speculatiye and
is based on the undemonstrated assumption that beE%usQ\the arousal
featﬁres of a'word could only become apparent to the suéject during -

: : : ’ i
being channeled away into some other modality before it ﬂade its
impact on the-epcoding mechanism.

Osborne (l973).has established a connection between rated word
. : ’ Ly
A _ v

s

arousal and autonomic arousal. In a study of the relationships . :

between extroversion, neuroticism, and rated word arousal, he showed

that high neurotics rated high arousal words as more’ arousing than

1 "
]

-low neurotics did and that extroverts rated low arousal words angere

<

arousing than introverts did. The:finding that high arousal words

‘ _ , (
were associated with neuroticism but not extroversion, coupléd with the

¢

fact that extroversion is a known correlate of cortical arousal, led °,

Osborne (1973) to conclude that rated word arousal is primarily arf
index of autonomic arousal but not of cortical arousal. . This
L S -
conclusion is fully c0n31std§§%§1th the acceptance of rated word
: 2 . .

arousal as an arousal determinant within the dimension of ayousal;

/

Arcusal: An Encoding Class?

That aroUsal‘afﬁects memory apbears to have been established,

although, as previously discussed, there does not seem to be general

agreement on how it does so. Arousal, for example, could function

\
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directly as a specific operational component in the learning and/or
recall mechanisme, or it- could functifon as a specific or generalized
¢ drive component or, to differing degrees, it could fungtion in both

capacities.

Berlyne (1967), has suggested that if arousal functions as a drive
component, it may do.so in three possible ways, Tirst, it could-
increase the overall activity level of the organism and indiscrim-

. inately strengthen the peffbrman€e_of any response that happened to be
evoked, instigated, or in progress. Second, it could trigger a

specific‘class of>iearned or innate beﬁaviour so that class specific
results Jould follow a specific arousal’ determinant. Third, it could
function as a'reinfo;cer and 'hence serve to'strengthen reépﬁhSES %n.u
progress at the‘time; These possibilities are nat considered as
mutually exclusive, so that to;some differing extent all threél
functions could be activated by the same'chahge in arousal level. \
Thefé Qppears to be uncertainty.as to whgghe¥ the effects of ]
arousal and other ﬁoﬁivational factors reflégt the degree of original
learning, the degree of retention, or the degree of subsequent recall
(Veiner, 1966; Underwood, l96ﬁ); Indeed,'many studies have failed to
make these distinctions, in fhat motivational components were ’
manipulated at thé time of the stimulus presentation followed b;
measurement of the degree of stimulusurecall (Weiner, 1966). Other
studies have manipulateqithe a;éusal variable only during retrievgl
(Weiner, 1966). Without the experimental seﬁaration of learning and
retention £he two variablés become confounded. A§ a res)lt no

-~

definitive conclusions can be drawn about the relationships between

.arousal’and learning, and between arousal and recall (Weiner, 1966).
i a

11
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"_-" It should be noted that some reséhthcrs, such as Underwood (1964),

have maiﬁtained that it is impossible to dete¥minc whether motivation
affects retention directly or indireétly through its influence on
learniné.

The identification of a specific relationship betweén arousal aﬁd
learning, or between arousal and recall, would help to clarify a

ra
number of the uncertainties discussed above. For example, if arousal

~were found to function strongly as a learning of encoding variable,

Berlyne's (1967) suggestion that arousal can function by triggering a

specific class of learmed of inpAte behaviour would be supported. -Such

<

5}

a finding would neither countey nor weaken the concept of arousal as a
Lnon—specifig and indiscriminate motivational variable, in that if

arousal is a bohafide psychophysical variable, then high arousal words

could have a non-specific, activity increasing, performance strength-

waéf' ening function as well as a specific learning or encoding function.
. ’ E} . - .

/

The identification of arousal as a learning Vafiablé would suggest

a re-evaluation of many of the studies which have failed to make the

;distinction between learning ahd rycall components. In many of these
’ > . ’ -
cases more post hoc emphasis could be placed upon learning and less

upon recall mechanisms. Such é re-evaluation could help to clarify‘
}urther the relationship between arousal and memory.

The primary purpose of this study was to %pvestigate rated word
arouéal_as an encodiﬁg di@ension in STM by using a release from PI
experimental desién of ﬁhe Wickens,'Bérn, and Allen‘(l96351variety.

The rationale for suc%/a study was suggested directlz by.the'literature.

Osgood, Suci, and Tannenbaum (1957) . constructed a semantic

differential which described the characteristics of Evaluation,

[



Potency, and Activity as the three dimensions in a three-dimensional
.

verbal space. .MWickens and Clark (1968) conducted three release from

PL experiments using words from the extremes of ecach of these three

Osgood semantic differential scales. For each of the scales a large

amount of release from PI was obtained, and it was concluded Lhat each

of the three dimensions functions as a verbal encoding attributevin
STM. HOsborne and Frankiewicz (1972) im a factor analytic study of
high and low afousal words suégested that arousal is partly subsumed
by Osgood's Activity factor. \This would clearly suggest that release
from PI could be obtained by manipulating rated word arousal as an
encoding dimension in STM.
Predictions

the foregoing discussion it

Consistent with, and arising out ,

\o
:é\hypotheqlzed that the release from PIL xperimental technique'can be

used to demonstrate that arousal is a “diménsion along which’ words are

encoded in STM. This may also be stated in subforms dlrectly amenablg

. . -
¢ . .

to statistical teéting. i.e., (1) A shift from high arousal to low

> arousal wordé will produce a significant release from PI. (2) A shift
from low arousal to high arouéai words will produce a sigﬁificant' -
re%ease from PI. These two testable h?pqtheses_represent ghe primary
ﬁocus‘of the study. Unfortunately,7é§me coﬁsiderable complicétions,
‘to be discussed in the next section, necessitate the introduction of a
number of subsequent hypogheses whose purpose is'to ensﬁre uncon*
taminated data. ‘They are of secondéry interest to the study, and as
sﬁ;h are titled the secondary‘hypotheses.

) .

.Arousal: Some Complicating Problems o oy

The proposal to use a release from PI design to study arousal as

50



a word uttributc entajiled gsome major difficulties which had not
previously ariseﬁ in any of the reported release from Pl studies.
Thege difficulties were considerabhle and arose direcctly out of the
nature of arousal theory. The priﬁary difficulty may best be
identified by considering Walker's (1958) "action decrement" theory of
memory as summarized by Walker and Tarte (1963):

(1) The occurrence of any psychological event, such as an
effort to learn an item of a paired-assoc¢iate list, sets
up an active perseverative trace process which persists for
a considerable period of time. (2) The perseverative pro-
cess has two important dynamic characteristics: (a) per- . <y<::
manent memory is laid down during this active phase in a
gradual fashion: '(b) during the active period, there is
a degree of tempordry inhibition of recall, i.e., action
decrement (this negative bias against repetition-.-serves to
" protect the consolidating trace against disruption).
(3) High~arousal during the associative process will result
in a more intensely active trace process. The more intense
activity will result in greater ultimate memory but greater -
temporary inhibition against recall (p. 113).

Préplem one. 'This theory.would predict that obsefved stimu%us
items with very\high arousal levels Qégld be temporarily unavailable
for recall from STM even though theyvcoﬁtinued to exist in STM aé some
form of consolidating trace, and evenltﬁough theyJevéntually‘go én to

become strong memories in LTM. Such a phenomenon has been demonstrated

by Walker and Tarte (1963) who used such high arcusal stimulus items as

.

rape, slut, vomit, passion, money, and sex, and by Kleinsmith and Kaplan

(1963) who did the original study using the high arousal items kiss,

rape, vomit, exam, dance, moﬁey, love. An iﬁplication of consolidation
theory ig;that non-specific neufal activify taﬁ act t§ supporp a
reverbefating quce (Osborne, 1971). It would seem reasonable to
suggest that the successive introduction of high arousal stimuli into- .
an experimental stiuvation would creaﬁe both an increasing total amount

%
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of intense consolidating ﬁctivlly, Aﬁd an increasing amount ol non-
specific neural activity. The result of such a situation would be a
p;ogrcssivu decrement in word stimulus recall as the experiment proceed-
eod. Because sudh a curve would be similar to that gencrated by 'L, it
would seem necefisary to unconfound the "action decrement' curve from
the P1 ocurve in order to clearly observe the exact amount of release
from P1 after a class shift.

it is suggeétcd that three specific procedures, two a priori and P
oné post hoc, may be invoked to unconfound the PI and "action decrement'’’
curves without substantially damaging the release‘from i experimeﬂtél
design as a test instrument.

The firét a priori .procedure was to select wordé which had Been
used in -other studies of'arousal, but which were not at Ehe extreme .
high end of the arousal scale. It seems intuitively obvious that such
words would produce léss non-9pecific neural activity than either the
Walker and Tarte (1963) wordsvspch és rape, slut, and vomit, or
excrement anq sex act words of the four-letter variety. Of course, a
possible objection to such a procedure could;be that use of only part
of the full arousal range could lessen the amount of fhé hypothesized

release from PI. Such an objection could be largely quhtered by:

-

‘(q) showing that the selected words had functidneq well in other
arousal studies, of (b) by interpreting the Wickens and Clark (1968)
sﬁggestion that the release from PI. technique is Ysensitive to
psychologicalfstructufes within the indiv%dual which he himself does
not readily recognizef (p. 58é) to mean that a selected word stimulus

need not be so arouding as to be obvious in order to activate the

hypothesized psychological encoding structure, Or (c) both of (a) and ).



The second a priori procedure, wvhich could alao he ased ana post
:

hoe check on the tirst, is based on the "action decrement” (Walker and
Tarte, 19673) notion that the [ntense onpoing consolidation activity
produced as a conscquence of high arousal conditions (what we ar
trying to isolate) will result in much greater ultimate lony term
Memory . This eftect has been demonstrated (Walkev and Tarvte, 196 3;
Kleinsmith and li{lpl.‘lil, 1963) . It would seem reasonable to have all

subjects who take part in the release from Pl ostudy subsequently do a

g

L .
free recall-type ot I'IM task af ter twenty-four hours. ‘The information

from this LTM task could then be used to graph a possible incremental

LTM vecall curve, the inverse of which should be very clase to the STM
. |
3 . X - .
"action decrement" curve. If no such curve was found in LTM, it would
| ;

seem reasonable to believe that the first a priori procedure of non-

-
-

e
// extreme word selection had been successful in minimizing extremc
» o .

non-specific neural activity.

If it was found to be necessary (i.e., if a high arousal

incremental.LTM recall curve was found) it should be possible on a post

hoc basis to add the "action decrement" curve information to the . -

i
untreated experimental data to obtain a much closer approximation to t
"real®™ PI curve. The amount of error thus introduced would vary
depending on amount of incremental LTM recall found, if any; The
limits of the range of introduced error would also, of course, depend
on the amount of PI obtained, if any. N
Problem two.. A second, and somewhat similar, difficﬁlty would
2 : ’ ’ . - 3
seem possiple in the experimental group which undergoes a shift from

2 i

a series of triads of\high arousal words to a triad of low arcusal

Pn

words. In this STM situation, however, it is unclear if residual non-

s,

g



specitie newval aetivity would FTacilitare o anhibot the recall ol
subsequent by presented low arousal wmaterial. Osbhorne (970 s -a
well documented vevicw of the ettect of aronsal on short term

retent ion b indicated that In swpite ot "a) werpht o evidenoo

indicating (hat arvousal tacilitates shogt term retention considerable

" For two reasons ot o would

cvidence to the contrary «ll.‘;\)‘(‘,\i‘,(t;.
appear anbike by that an excess bai ldap ol non specetaie neural getaivaty
would signiticantly attect the 1‘«*:;ult.::h/ni the proposed study. Pirst,
the specilic hipgh arousal stimulus words have been selected sooas to

prevent excess non-specific neural activity., 1 the words tunction as

intended and no "action decrement’ curve (as discussed previously)

materializes, then cleanly no excess non-specific activity could have

¢
§

been present to nffeét tgu release triad. Second, the dlow arousal <:
triad is preceeded by only three high arousal triads which is probably
too small a number to build up sufficient neural reverberation to /
affect material of a different class. (Note: [In this instance
stipulating that high and low arousal are different classes is not
ﬁegging the dquestion in that, if the data were collected and no releasc
from PI was obgaiﬁed in either direction it would be scen that the
materials were of the same class and data analysis would not proceed.)
Once again the LTM situation data can be used to evaluate the
validity of the previous theoretical STM arguments. If sufficient non¥
specific neural activity to either facilitate or suppress STM response
availability werc present then neural consolidation theory would
predict that long term recall of the terminal (i.e., shift) low arousal

level triad should be significantly facilitated. This could be checked

— bv comparing the percentage of correct LTM free recall responses of the

v
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/
experimental low arousal triad group with the LTM free recall of the ‘\\
. v
low arousal control (i.e., non-shift) group as a whole. 1f (as L

expected) no significant difference was found, then ghe problem would
have becn eliminated by the stimulus word choices. If a significant
difference was found, it would become possible to determine whether a

aticn ¢ffeet had osccurred from the divasction

sLpp o

{
.N,/

of the =ignificance. The amount of suppression or facilitation could

be found by comparing the overall amount of release from PI in the
high to low direction with the amount in the low to high direction.
This is possich because in the 21 studies of PI .release reported by
Wickens (1972) ali the reporcedyshifts (exccpt_modali:y) were
symmetricalgin both dircctiogs.

I't shéuld be noted that the problems discussed above are based

primariiy on the "action decrement'’ interpretation of the effect of
advousal on memory. Although this position has received considerable
attention ond substantial empirical validation (ﬁ%}'Klelnsmlth, &

S ]

Kaplan, 1963; Walker, & Tarte, 1963; Berlyne, 1967) there is also a

congiderable body of evidence which fails to support "action

¢

deceremen.' theory (cf. Berlyne, 1967). However, %yen if actiow

Jocrement were found to function in the manner described by Wwalker

cnd varte (1963) the exact nature of the relationship between action

cocrement and the various indices of arousal, including rated word

vould srill be subject to some doubt. For exanple, Osborne's

L]

(1973) sugresziorn that -rated word arousal is nrimarily an index of

R

cutomomice rather than of cortical arousal would appear ro remove rated

vord arouscal largely from the demeln where 1t vould be capable of

cresding action decvoment.



~The uncertainty of the situation suggested three possible courses
A : . .

of action. First, if clear evidence of action decrement was observed
in the LT results, the data could be interpreted exactly as discussed

above. Second, if no evidence of actiop decrement was observed in the

LTM data, it could serve as a fertile situation in which to investigate

DT

the effects of PT and PT release in short ferm memory on subsequent

+
ahl

f
r

recall from LTM. The STM situation could be interpreted exactiy as

discussed above. Third, if minimal, partial, or equivocal evidence of

i

action decrement was observed in LTM then the STM component of the

experiment could be interpreted exactly as discussed above but great

-

<y
caution would have to be exercised in any extension or extrapolation

of what would essentially be contaminated LTM results.

The Secondary HprFheses

The potential need for a number of secondary hypotheses has been
demonstrated in the above discussion, and verbal equivalents of the
hypotheses have been given in the>text. In testable form‘these
hypotheses are: (a) In the LTH free recall high arousal control group
there is no significant increase in recall between the first and the

)

fourth triad groups. (b) In the LTM free recall high to low
cxperimental group, there is no significant increase in recall between
the [irst and the fthird triad groups. In the event that (a) above was
rejected and in consequence it was ‘found necessary té add the T"action
decrement' curve data to the release from PI data in order to obtain an
approximation to the "real' PI cur&e; (c) the‘obtained curve is only
to be deemed acceptable if it does not deviate significantly/from the
low arousal control group PI curve. (d) The percentage of correct LTM

free recall in the {ourth (shift) triad of the high to low experimental

19
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group is not significantly greater than the LTM free recall of the low

arousal control group as a whole.

It must be stated that.a.potential for similar problems of the
variety -that necessitated the secondary hypotheses continues to exist.
(e.g., the effect of non—spepific neural activity on the high arousal
experimental shift.} ~Such problems would be second or third generation
type pfoblems each of which would be contingent upon unfavourable
results being found in the first generatioﬁ (a, b, ¢, d) secondary
hypotheses.. I1f such was the case, and if the study was to be continu?d,
it would then become necessary to specify additional hypotheses, the
nature of wh}cﬁ would depend on the data at hand. Because such a
conditionlapéears highly unlikely,‘and because the stipulation of
further hypotheses would be primarily speculative without éomp in-hand
data to establish a direction, no more such hypotheses are stated at
this time.

A . - .
It should also be noted that two specific findings in the STM

data, should they occur, could indicate the absence or lack of effect

of action decrement. First, if the STM recall curve of the low arousal

control group was equal to or‘lower than the %TM recall curve of‘tﬁi

high érouéal control group, then the temporary inhibition of recall SE\\~f
the high arousal words due to action docrement could be seen not to

have occurred. Second, if the recall curves of the two experimental
groups did not diffed Siéﬁificantly from one another on any trial, it
would be apparent that action decrement had not affected the release
from P1 phenomenon (if any release were found). The joint occurrence

of these two conditions, should they occur, would loglchlly preclude

the necessity of testing the secondary hypotheses.



In Summary

This chapter‘began with a descriétion and discussion of the
release from proacﬁive interfereﬁce experimental design. The specific
use of this experimental technique to identify and measure encoding ’
dimensions in short term memOry‘waé discusscd. * The stéte of motivation
theory in géneral and ;f arousal theory in particular waé discuésed
followed by a consideration of the changing nature of the cbncept of
arousal. Some complicating problems were identified and specifié
solutions were propbsed. Rated word arousal was identifiedvas a
dimensional component of arousal and proposed as an encoding dimension
in STM. The predictions were stated in testable subforms as: (1) A
shift from high arousal to low arousal words produgés a significant
reiease frém ?I; and (2) A shift from low arousal to high arousal
woras produces a significant reléaée from PI. Although a number of

secondary hypotheses were introduced to ensure uncontaminated data, the

two hypotheses stated above répresent the primary focus of the study.

ws



CHAPTER TII

METHOD

Subjects. The subjects were 96 male and female University of Alberta

-t
\y

uhdergraduateusthdents from large Educatidnal Psychology courses. All
stﬁdents who participatéd had a seminar quiz worth two percent of the
final course grade waivéd and were paidd$l.00 at the conclusion of the
experiment.. Two subjects Qere replaced; one for failure to follow
instructions, and one for previouély undisclosed memory improvement
training. None of the subiects had preViéusly taken part- in any
psychological experiments.
V'Materials. Osborng (1973)‘chose férty nouns . from the 925 nouns listed
‘by Pavio, et al. (1968) on the basis that they begfquated for mean
imagery and frequency, but differ méximally on arok%al. These were
subseqﬁé?tly raged for arousal on a'SeYen—péint\scale, using a procedure
Lsimilar to that of Pavio, et ;l. (1968), by 218 volunteers from an

i

5

]Lhtroductory Educaﬁional Psychology course at the University of Alberta
(cf. Osborne, 1973). From these 40 nouns the experimenter chose 12 low
arousal and 12 high arousal nouns on tge basis of maximaiAdiscriminatiqn
of low aﬁd high rated arousal levels and minimum’pOtential for mmemonic
assoeigiion. They were then grouped into triads which the expérimenter
again chose so-as to minimize mnemonic association (e.g.< not policeman,
handcuffs, jail but policeman, volcaﬁo, ghost). Because similarity of

word sounds may affect interference or noninterference effects (Conrad,

1964; Wickelgren, 1965), no similar sounding words were included in any

22



" the experiment then began.

one triad.

All triads were printed in a staggered vertical array (cf. Wickens,

1972) on white cards using black primary type. They were then

e
photographed using a Standarq 35 mm format and a standard camera to
card distance so that all lettifs would remain the same size upon
projection. A number of asteri;k,"question mark, and randomly selected
three~digit number slides were also preéared uéingﬂghe—same procedure.

s ,

Procedure. All\ slide sequences were projected with a ca;ousel AV 900
projector wh;ch as controlled by a Sony 630 reel to reel tapg deck (W
timer.  All insfructions were video—taped and presented to the subjects
on a remote icontrolled video-tape monitor.

Each subjeét entered the experimental room and was seated. - His
person;l data was obtained (name, addreés, phone, year of eduéation),'
and he wggyassigned an"experimeﬁt number. He then viewed a standard
set of video-taped instructions (Appendix H) in which he was told that‘
beéause the experiment was very briéf (about six minutes) he would also
be asked to take part in a second short experiment aﬁ_the conclusion of

the first. The mechanics of the éxperimental situation, as well as the

performance required of *thg Bject were explained, and the video-tape

was“stppped.l 1f the subje-
All materials were projected on a‘scréeﬁ‘about five feet in front
of the subjéct. An asterisk attention signal appeared for two secoﬁds.r
Iﬁ wasvreplaced by ;he first word triad which appeared fot about 1.5
seconds. The subject repeated fhe words once in order to exposc |
perceptual or procgssing errors. A three digipfnumber slide appeared,

and the subject began immediately to count backwards, by threes, from
v .



the displayed number us.rapidly as pnesiblc for 15 seeonds. The

number was replaced by a question mark and the subject had' ten seconds
to recall as many of the three woréé as he could remember befofe tue
queetion mark‘disappeared; After a rest interval of‘Six seconds, an as-
terisk appeared? for two.seconds, as a get ready signal for the second
triad. The experiment proceeded thus for three trials during which

the subjects saw words from only one arousal catcgory (high or ilow).

On the fourth trial ‘the experimental group was presented with
words from the other category (1.e.;_The previously low arousal group
now saw a high arousal triad and vice versa). An equal number of
‘subjects changed from lew arousal words.to high arousal words as
changed from high arousal wotds to low arousal words. The control
groups saw all four word triads only from within the same category =
(i.e., either, all Iow arousal words, or all high arousal words).

, After the conclusion of four trials the subject was thanked ter
having finished the first experiment. A short rest break was taken,
and the subject then viewed standard video-taped inetructions for the
second exﬁctiment (Appendix’' I). It was suggested to the subject that
dlfferent people have very different emotional reactions to the first
type of experiment (as ‘indeed they uo) and that the second.experiment.
was de51gned to measure how people's attltudes toward psycholoéy are
changed as a result of hav1ng‘taken part in a psychologlcal exXperiment.
It was‘expléined-that, in order for the results to be meaningful,
questiens couid be asked until after the speqifie details of the ftrst
experiment. had a chance to fade away. (24 houre). As a result, subjects
uould be given an attitude change questionnaire to take home and answer

in 24 hours. The importance of waiting 24 hours was stressed, and the
ot we ‘
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subjeét was asked not to discuss the experiment with anyone until after
the 24 hours had élapsed.

Each subject.was giveq a sealed envelope with a return address
marked on the front along with ﬁis'subject number and the time énd date
the envelope was to be opened. On thé back flap of the envelope 'was
marked, "Attitudes to STM Research, Scale C; Group 2." Inside the
envelope was a l$tter (Appendix G) asking for the recall of words from

&

the experiment, expiaining briefly why it was necessary &o use
;eception, tﬂaﬁking‘the subject, and asking him Lo‘please note the
exact time and date he oﬁened the letter if that deviatedufrom the
réquifed fime by more than one hour. Each subject 1éft after réééibing
the envelope. "

The actual physical reéording of;the data for the STM task was

done by checking off tﬁe appropfiate spaces of data collection forms

(Appendicies B, C, D, & E) as the subjects verbalized the recalled

words. In order .to identify subjects who attempted to facilitate word

rehearsal by lessening their concentration on the distractor task, both

. ’ . R ’
the rate of counting and the number of errors in counting were recorded

duringiéach distractor task. The recording of LTM data was done in the

appropriate spaces of the same fo;;%>as the STM data .as the responses
were received.

Design. The stimulus words were distributed in all groups by using a

o

counterbalancing rotation system such that each word occurred in each

position of each triad an equal number of times throughout the exper- 0

iment. Each triad occurred in each. possible trial position an equal

number of times. Because of this rotation system each word occurred
in each possib “ion two times during the experiment. In no
C
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case jin the svcgnd presentation of any given word was the word above or
below iﬁ in the same position as in the first proscntation (cf.
Aépendix E). Exactly the same procedure was. adopted with the high
arousal words as with the loQ agousal words (cf. Appendix D). The low
to high experimental (sﬁift) group was made by removing Fhe fourth
trial row from the low control group and réplacing/it with the fourth
trial row from the high contrbl group (Appendix B)qg The high to low
experimenCAl (shift) grounfﬁﬁé made up in a similér fashion (Appendix C).
ihere were twenty-four subjects in each experimental group and in
cach éontrol gr0up: All experimental subjects .were randomly assigned

to experimental positions by picking numbers from a hat. The appropriate

control subject was run immediately after each experimental subject

| .
‘

(see Appendix F). (i.e.; The same fourth trial triad wg; presented to
cdnseéutive sypjects.) The distraétoritask subtraction numbers were
counterbalanced so that the same numbers did no# appear in‘the same
ordered posifion throﬁghout the experiment.

As might be expected with such a basic research tool as the
release from PI experimeﬁtal design, a standard method of reporting:
results has been adopted by many researchers (cf. Wickens, & Clark, 1968;
Wickens, 1972). Both experimental groups are combined and then
considered as a single expefimen;al group. Similarly, both controi
groups are combined and then considered as a single control group. 'The
method used to quantify release from PI with the joint groups is giveﬁ
by X/Y x 100 as shown in Figure 2, where X is the différence in percent
recall between the experimental and thetéontrol groups on the shift
triai, and Y isbfhe differénce in percent of reéecall between the first
- and the final trials of the control group. As discussed in the next

chapter, the result is then reported as a percent release from PI.
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CHAPTER 111

’

RESULTS AND DISCUSSTON

This chapter begins with a discussion of those aspects of the

secondary hyp()Llu:s;us which must be considered prior to iuterprutirm

the STM results. The STM results are  then presented and discussed.

This is:followed by a discussion of the‘specific nature of the words used
in this gtudy and the effect this féctor‘has on:the generalizability of
the study as.well és some spécific implications for other existing
arousal Studieé. The LTM results are then pgesented and discussed.

"The ¢hapter closes with a brief summary of the results and conclusions.

The Secondary Hypotheses and the STM Expefiment

The specific nature of the STM data indicated that not all the
secondary hypotheses had to be considered pfior to interpreting the STM

results. Iaﬁwill be recalled that action decrement theory prediéts that

the intense neurological activity associated with high arousal items

creates a greater temporary inhibition against recall from STM than the
lesser neurological activity éssociated with low arousal items (Walker,
&'Térte, 1963). Figure 3 shows the percentége 6f corréct recall
obtained on each trial éf the STM experiment by each of the control
groups. At each trial position the control group -which saw only high
arousal‘ﬁords had a greater .percentage of‘correét recall than‘did the
control group‘wﬁich saw only low arousal words. It would appear that
in this study, action Aecrement was not functioning in tﬁe manner

described by Walker and Tarte (1963), because this fiﬁding could not
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Doarougal onas

have occurred 1f preater inhibition of vecall tor hp

than tor low arousal words had taken place in UM The Dinding isoof

urve obtained by the

Sipnificance here hecause it suggests that the B
hisgh .'H"()ll.‘;.‘ll sroup was not confounded by an actien decrement curve. A<
a4 result it is not necessary to subject the high arousal control proup
data to any of the mathmat ical manipulations which had been considered
in an carticr discussion,

Figure 3 shows the percentage of correct recall obtained on cach
trial of the STM experiment by cach of the experimental groups. It
will be recalled that in the case of the high arousal to low arousal

shift group, the literature was unclear as to vhether any excess nons
AN

i

specific neural activity which was generated by the three hilgh arousal
triads would facilitate, inhibit, or atfect the low/érousnl {ourth
trial triad. In view of the lack of evidence for k\g existentce of

action decremgnt in the four trial high arousal con£>wl group, it would
. 3y ’
. ‘\\-«;
seem unlikely that much nonspecific activity would be gcnét%fed by only

three high arousal trials. This suggestion rests on the undemonstrated

.

2

assumption that nonspecific neural dctivity and action decrement
function in some type of linear relationship. Because of this

uncertainty, three measures were used to determine whether or not

nonspecific neural activity had affected the recall of the terminal

low arousal triad. ‘ .

First, a chi-square test. of goodness-of-fit indicated that the two-

i

experimental group curv¢é did not differ from ohe another, & "(4)=2.74,

.5 p .7. Second, at test for independent groups with equal ns

indicated no significant difference t(46)=1.31, p..2, in recall on®

trial four between the .two experimental groups. In other werds, the



crtbtoect ob thivee hpeh coousal trdale on sube et oo g b r
did not prodace a ditterent aceall poettormance thoan the vl teor o

threo Tow arousal trialn on o subsequent hiph aovoncal ceiad. Thi
result supyest s []li.ll noe et ton <Jr("~'?“r'—'.¢1w'nl wan bunctionine 1o ¢ he o
sittuation, however it docs not rale Hlll\\{}'»w possiba it b gome ot o

compencating facilitation versas snhibit fog mechantnm o operat fay ot hin

he biigh to Tow expertmental pronp. o Suach o complox drtuat tor wenle he
unlikely bat could concetvably occur as the result ot an interact ion
between the arousal level and the leovel of 1] Duad Lduap ., F'o role owt
this possibility, the propovtion of UTM recall fos the low arousal
Lourth tvial of the high to low shift Broup was o comparcd oo the G
recall of the low arousal control group as a.whole. Performance on the
shilt trial was significantly lower };%l)ZG.86, p<.02, than performance
by the low arousal control group as a whole, If action decrement had
been funétioning to inhibit the STM recall of the low arousal shift
trial, then LTM recall would have been significantly greater for the
shift trial than for the low arousal control group as a whole.

Although this finding is discussed further it the LTM results scction,
itmis primariiy of interest here because it suggests that action

decrement was neither transferred to), nowy acting upon, the low arousal
. /."‘ ~
shift trial.
The foregoing discussion suggests that the STM reicase from PI1
data can be presented and discussed in the monner usual to studies of

this type and without Ffurther reference to any action decrement or

non-specific neural activity component.

»



The Snort Term [lemorv Experiment

Results. Responses were scorcd as correct when theyv werc jiven

within the recall interval of the trial on.which they occe vud and

without regard to the original order of the words. As

Ial

n
—
i
o

}
-

studizas of thia type, the shift,eifccts apneared to operate in the same

manne . 0 both directions. 4 chi-sguare test of goodness-oil [i&

indicated that the two experimental group curves do not differ

Significantly from one. another 31%4)22.74, .95¢p<. 7 Similarly, the two
, =

control group curves were found not to differ significantly from onc

Jickens

2
arother 2;(4):3.88, '3<Bﬁ"5~_ Henice, in the manner suggested by I

<

(1970, 1972), both the non-shift groups were combined to form a single

control group. Similarly, both the shift groups were combired to form
a single experimental groupr. I'igure 4 presents the percentage of
correct recall at each triai for these combined experimental and

control groups.

As is usually true in o release fzem PT type of experiment,

v

progressive decrement (noperformance occury: . over the first three
. .

teinis for the ewperimental group, _olioued by g marked increase in

poriormance on che shift (fourt?) orial position.  The control group,

O the other hand, showed wocontinuing decrement in periormanca

beetween rhe rhicd and tne fourth trials.

cith equal

was predicted, 2 p test for indepenc nt zrou
4
Gigpificant difference, t(87)=0.6

noambe s inedic R

2, p{ 001, betwen

i rmancs o tricl four for ©och the ceyperimental and the coatrol

fooups. At test for depeandent groups indicated a significant
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unpredicted significant difference§ were found. A t test for dependent
groups indicated a significant fall, t(47)=4.29, pd.001 in performance

for the control group from trial 3 té trial 4, and a t test for

indep¢ndent groubs indicated a significant difference,_£(93)=2.95,

p<.N04, between performance on trial 3 for the experimental group and -
for the control group. .

These results may aiso bé reported by using the standard Wickens
(1970) me&hod of quantifying release from PI. The formula for this
mcethod is X/Y x .100 where X is the difference in pe;cent recall
between the experimental and the control groups on the shift trial and
Y is the difference En percent of recall between the firsf and the
final trials of the contrdl group'(seé Figure 2). Wheﬁ calculated
by this method, the release frbm PI obtained in this study is 61.0
percent.

Discussion. The decrease in performance which occurred between
trials one and four of the control group, and trials one and three of
the experimental group is considered to have occurred as a direct 
consequence of the progréssive buildup of PI over sequential trials.
This PI dinterpretation is consistent with the Keppel, and Underwood
(1962) analysis of the Peterson and Peterson (1959) experimental
results.  Bothi the rapidity and the amount of PI builduéAare considgred
.o be a direct consequence of the subject; having reacted to the
stimulus materials ag specific classes of material This:inéerpretation
is consistent with the Wickeis, Born, and Alleﬁ (1963) finding that
when the same class of material was used for proactive items,Amérked

interference was obtained with as few as three sequential items, but

no evidence of PT buildup was found when the sequential test items

Law
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Qere drawn from different classes of méterials. Nith one minor
exception, the PI effects found in this study are vgry similar in

nature to those found in other.studies (cf. Loess, 1967; Wickens, et al.,
1963; Wickens, 1970, 1972). Spgcificélly in this study, the per-
forﬁance‘decrement attributable to PI buildup over'four trials was

62.7 percent of the total initial recall, where the percentage of correct

recall dropped from 94 percent on trial one to 35 percent on trial four.
: y

v sor

The one exception to the standard PI effect, mentionéd above, o
consists of two unexpected, closely related, significant differences
which.are both associated with PI buildﬁp. The first unex:cted
difference iﬁ recall was. found on trial 3 between the experimental and
control groups. .The second was a significant decrease in regall from
trial 3 to trial 4 of the control group. The occurrence ot these
differences was surprising for a number of reasons. First, the
experimental presentation of the stimul;s words was idéntical for both

'grpups up to and inélﬁding trial three. Second, all the experimental
sUbjecté were randomly aésigned to experimental ﬁositiong and thé

appropriate control subject was always run immediately after each

experimental subject, when all the environmental conditions would be

“most Similar.‘ Third, the experimental situation was mechanically
standardized. ' Fourth, the recall bn.trials 1 and 2 is virtually
identicél for both groups. Given these circumstances it would not have
seemed unreasonable to expect identical recall curves for the two
groups up to and including trial 3. Expectations to the contrary,
however, differences between the two curves have appeared, not only in
this study, but in many similar release from PI studies which have

been reported in the literature (cf. McIntyre, Stojak & Mostoway, 1973;
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Bird .& Coodwin,‘l974: Wickens & Engle,.1970; Wickens & Clark, 1968).
Most pf the writers who have presented similar findings in one of more
of their nén—shift trials have.simply not»diécussed them. When such
findings have been mentioned, they have been attributed either to
chance or to some unknown characteristic of the words cﬁoSeh for the
scale (ci. Wickens & Clarl, 1968). Indeed,_to this writer there doecgs
not appear to be any compelling reason to discuss such findings (otbgr
! a .
than to indicate their existence), because there does not appear to
be any existing evidence that the»release from PI results are affected
in any way.

)

For example, in the data for this study, if the ﬁerformaﬁce of the
control group.is adjusted so as to coincide with the performance of the
experimental group on trial 3, or vice versa, the final results of the .
release from PI study are not affected. 1In view of the above
. discussion, it would aﬁpear that the two unexpected PI buildup
differences which have been identified need not be discussed further.

The significant increase . in performance which occurred on the
fourth trial of the experimental group is considered to represent .a
reduction of the effect of PI on performance. ft will be recalled
that a_réduction in PI is thought to occﬁr as a result of shifﬁing from
one class of material in which PI hadiaccumulated to another class in
which PT had not accumulated (cf. Loess, 1967; Wickens & Clayk, 1968;

) chkéns, 1970, 1972). Similarly, the reductior of PI and the
consequent increase in performance which were observed in this study
arc considered to have occurred as a direct consequence of having

shifted the presentation of the stimulus material from one category of

rated word arousal level to the other. That is, the subjects'



behaviour indicated phat the two rated word arousal éaCegorios are
péychologically separate. PI built upvover tfials in one category
without building up in tﬁe other. Hence, when the rated word arousal
category was shifted, performance increased because the new category
was not 5;\much under the influence of the existﬁng PL.

v ‘

The finding that two opposing categories within a given dimensi:n
serve to trigger release from PI is hormally interpreted as meaning
that the subjects have encoded the verbal materials by some meaning ~
cﬁaracteristic which is associated with that dimension (Wirkens, 1970,
1972, 1973; Wickens & Clark, 1968; Lbess, l964).\c1n this.étudy two
categories of the rated word arousal dimension were shown to ‘trigger
release from PI. It is therefore suggested that ﬁatea word arousal
functions as an encoding dimension in short term memory. Some further
consideration is requiréd before this suggestion can be extended

"beyond this study, however, in that both the general nature of réted
word arous;l and the.specific nature of the words which were used in
the study require some further examination.

The rated words:. some specific considerations.  Osborne and

.FrankiGWicz (1972) in a fagtor analytic stud& of high and low arousal
w&fds considered the.question of whether rated arousal is a distfRet
attributé of words, or whethef‘it is sﬁbsumed by other word aﬁtributes
such as the Evaluation, Potency, and Activity factors reported by
Osgood et al. (1957) and concluded that aréusal is partly.subsumed by‘.
the Activity factor. Tor their word sampie (the 16 words used by
walkér and Tarte, 1963) they also found that low arousal words loaded

on Evaluation, Arousal-activity, Concreteness-meaningfulness, and

Potency and that high arousal words lnaded on Evaluation, Activity-
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arbusal, Concreteness, and Potency. The notion that differént levels
of word arousal could reside at different loc;tions within Osgood's
three—dimensionél semantic space guggests the desirability of Aefining
arousal categories used in rated word arousdi studies in terms of their
'differing locations in semantic space, as well aé in terms of arousal’
level.

Subsequent to thé completion of the release from PT experiment, the
stimulus words from the present study were used as the concepfs-to be
rated in a Semantic differential type procedure (cf. Osgood et al.,
1957) ;n an effort to examine the relaﬁionéhip of the a%ousal categories
to Osgood's three main semanticvfactors.' The adminisﬁration of the.
semantic differeﬁﬁial followed the procedures outlined by Osgood et al.
(1957) in terms of scale construction, form of the differential.(form
II désign), and instfuétioné to the subjects: S;ecifically, three
scales selected as good markers from Osgood's thesaurus study were used
to measure the presence of each of the factors of Evaluagion, Potency,
and Activity. ﬁespectiuely,'the-séales wére: ‘good~~bad,.reputable~—
disréputable, clean;—dirty, hard—Fsoft, heévy~-1ight, strong--weak,
active—~pas§ive, fast--slow, emotional--unemotional. In éddition, an
arous}ng—~nonarousing scale was used to bermit comparison with
previously determiped arbusal ratings. One word was presented on each
page. Thfeé_d?fferent scale orderings were used with each word, and in
each ordering the polarity of the scales was randomized to minimize
response set. Each subjeét received a 24-page booklet in whigh the
concept ordering was randomized. The subjeéts’were 25 student nurse
volunteeré from the University of Alberta Hospital.

Table 1 presents the obtained mean’s for, and differences between,



TABLE 1

-Means and differences of the Arousal, Evaluation, Activity
and Potency components of the two arousal categories

Compénen{ High Arousal Low Aréuéal Difference
category . category
Arousal 6.36 4.43 | 193
Evaluation i» 3.23 4. 74 1.51
Activity 5.32 ' 4.62 .70

 Potericy 5.17 | 4.08 1.09

39 -



40

the high and low ‘ategories- for arousal and for cach of the scemantic

. : S
components. (lor vomplete ratings sce Appendix A) A comparison of the

%
arou;al rqﬁings obtained on these same nOQHs by Osborne (1973) and the
present ratings indicated a high inter—gréup fating reliability, r=.906."
On this sample of words the high arousal catcgofy is negatively
evaluated, stronglv active and potent. The JQQ arousal category is
positively evaluated, active, énd necutral with fégarﬂ to potency. All
the differences between the high and low categories were ggund to be
significant: Arousal, t(23)=8.32, p .0001; Evéluation,<£(23)=3.ll,
001 p .01; Activity, t(23)=2.26, .02 p .05: Potency, t(23)=2.74,
01 p .Qz.v o | .
The finding of significant differences betwgen‘the two arousal
Categories on the three Oégood dimensions is of ceniﬁéiu}nterest to this-
study in that Wickens and Clark (1968) have obtained significant release
fiém PI on each of these diménsions by shifting between word categories
choscn from the ends of éaCh dimension. This suggests a nﬁmbef éf
possible alternate interpretations which must be considered for thg
results of ﬁhis study. Tirst, it could be argued that the release e
obtained onfthis study consisfed solely of the release from PI
obtained along any one of the Oégood dimensions. ' Secopd, it could be
argued ﬁhat’the obtaiﬁed releaée was an i%§tancc of mu tiﬁle gsemantic
encoding in which release from PI Occurrgd along two or perhaps three
of the Osgood dimensions and either with or without some arohsgl
component, Third, it could be argued that the obtained release was
'almoSt.exclusivel§°the result of the difference betwceﬁ the two arousal ’

categories and that the differences along the Osgood dimensions were

not significant factors.in the releasc. Fourth, and finally, there is
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some evidence to suggest that there is a meaning component to rated word
.
arousal which in itself consists of variance on one or more of the

Osgood dimensions. Each of these possible interpretations is considered
i [ .

'
~-

in turn.
Little or no evidence exists to suggest that the release obtained

in the present studv was solely the r'??sult' of PT release along any one
of the Osgood dimensions. The question is cqnsidered primarily becauée"
the specific arguments involved are recurrent in more complex argﬁments
th;oughoqt the remainder of this. discussion. In the Wickegs and Clark
(1968) release from P1 study of the Osgood dimensions the stimulus
words used were chosen on the basis that they fell on either extreme
end of one dimension while being relatively neutral on the other two.
dimensioﬁs. The Felease'obtained with these words on each dimension
was highly significant (approximately 60%) with the most release being
oBtained on Activity, less én'EY§lua§iQn, and least on Potency. In the
present_study the'ranges‘between the means of the two categories Qn
‘each of the three Osgood dimensions‘was far from extreme, with the
Evaluatioﬁ categories sepérated by approximately 227 of the total
dimension range énd the Potency categories separated by approximately
16% of the dimension range ;nd the Activity‘categoties sepafated by
approximately lOZ‘of the;dimenéion range. It will be recalled that the
release obtained on the present study was also approximately 60%. In
order for one to accept the suggestion fhat the release obtained in the

.

present study was solely the result ofiPI release along only the
. /
Evaluation diménsion, one would have td be prepared to accept the notion
‘ \ - ) . S
that the use of less §n§g>onggggaﬁfer of the Evaluation dimension

produced an éncoding“effect equal to or greater than the effect
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produced by the entire range of the Evaluation dimensicn.  The same i
true, .of course, of the Activity, and Pofency dimensions but with cven
smaller percentage ranges. Such an explanation is not probable.
It wil;‘hc.EOCallcd from previous discussions that both the rapid
~PI buildup which occurs during the pre-shift trials and the performance
change resulting {rom the shift are normally regarded as contingent
upon homogeneity of the stimulus words with respect tovﬂt least some
portien of their underlying meaning or of the psychological mechanisms
which represeht this meaning. In addition, Wickens aﬁd Clark (1968)
have concluded from their findings that the dimensions of the three
Osgood scales are in fact bipolar.or, at leasf, that the two ends of
. ‘
‘each scale represent clearly different classes of connotative meaning.
That is, the meaning assopiated Qith”éaéh of the Osgood scalés is

.

found in two homogeneous populations located at the e;tremes of each
scale. In the présent study each of the sig.Osgood catcgories ;re
lbcated closer to the center of their respective scales thaﬁ to either
end of the gcales, and an inspection of ;he data (see Appendix A) offers
no reason to'éuspect homogeneity within any of thé dimensions; If the,
Wickens and Clark (1968)'interpretations are correct, and there is
consider;ble evidence to suggest that they are (cf. Wickens, 1970,
1972, 1973;’Turvey, l968),iit would appear.unlikely that any single
Osgood dimension could have been responsible for the release obtained
on this study. That becomes particﬁlarly evident when tHe bipolar and
homogeneity elémcnts, just discussed, are considered simultaneously
with the category range element discussed previously.

The second poééible interpre.ation for the résulgsvof this study

was that the obtained release :wuid represent-an instance of multiple
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. semantic encoding in which release from Pl occurred along two or mote
of the Osgood dimensioﬁs. Some theoretical and empirical support exists -
tor this pgsition although it is far from conclusive And often
onulcocal,

!
it will be recalled that the release from Pl experimental design

i predicated upon Lh:» assumption that word meaning resides within a
_collection of encoding dimensions in STM. One implication of this
multi-dimensional conceptualization of memory is that most, if not all,
words could be considered to have a number of different component
values along ﬁore than one of these different dimensions. That is,

the meaniung of a specific given word would be found in the qQantitative
degree to which it.was encoded along a multiplicity of different
dimensions. This question of multiple encoding has been extensively
éonsidered, and preriﬁentql evidence for its occurrence aiong at least
some dimensions has beén obtained (cf. Wickens, 19702 1972, 1973).

’ In a doctoral dissertation reported by Wickens (1972), Eggemeier
(1971).addressed himself specifically to the question of multiple
~coding along the «two Osgood dimensions of Activity and Evaluation by
using a release from PI technique. Wickens (1972) has described the
complex methodological approach rather-succipétly:

For the first three trials, the experimenter used words that
differed as much as possible, in one direction, from the mean
rating score on the Evaluative and the Activity dimensions

of the Heise (1965) Semantic Differential norms; for the fourth
or shift trial, he used words from the other side of the mean,
either for both dimensions (Evaluative and Activity) or for
only one of these dimensions. In short there was a double
shift for one set of groups and a single shift for the other
set. The question asked was whether both dimensions of the
semantic differential could be encoded and used by the
subject. (p. 204) .

Eggemeier found release of approximately 217 for the single shift



proups and of approximately 337 tov the double shott pronp:s., Clearty,
mult‘ipl("vm'()diny, can oceur along at least (wu.nl the Ospood dimensions
simultancously.  Unfortunately, there does not yet appear to be
sufficient evidence to suggest either that multiple encoding wovks
along alt -(linu*n:;inn.‘; or that it works equally well along those
dimencions in which it is konown to work.

It should be noted at this point that the demonstration of
mult._iplc'(zrlttoniill;; along two Osgood 'dimensi(‘)n:; is a,necessary but not
sufficient reason for suggesting that multiple encoding could hhvu
occurred in the presénf study. In the Eggemeier study difterences
along both of the Osgood scales were’demonsfratod to have caused
‘marginally‘éignificant release from PI independently Jf one anoﬁher.

In the present study, as previously discussed, it is very unlikely
‘ /

t )

that differences along any one of the Osgbod dimensions could have

triggerea release frqm PT independently. A sufficient argument would

appear to require>the démonstrat;on_that categories on two dimensions

which would not cause a significant.release from PI when tested

independently could then be gombined to trigger a significant amount of
\

release from PI. Some empirichl evidence exactly counter to this .

requirement has been reportedf
¥ 4

=

Wickens (1972) reported an unpublished study by Deese and Wickens

which was one of a series of "marked-syntactic' release from PI studies
(cf.lWickens, Clark, Hill, & Wittlinger, 1968; Wickens; Shearer, &
Timmons, 1972; Shearer & Wiékens, 1972) in which syntactic word
groupings (verb-adjective, noun-verb, etc.) were used as PI buildup

aﬂd relgase categories. With the exception of the Deese and Wickons

study, release from PI did not exceed 5% on any of the studies.

e



(Approximately JOL releane i requited Tor i breanesar p L050)

On the Deese and Wickens study approximately 107 pelemne wa ablained.
The Decne and Wickens stimulus words were subsequentidy tated on thiee
demant e difterential sceales:  pood o had, active passive, and strong
weak.  on vach acale the unmarvlked word triads were Stpniticant by move
Sonitive Chon wese dhee s hed, Vg DEOEITY BRI TRETTRENE I
specitically that these semantic bactors were pesponsible tor the
amount of velease obtained. That is, the prescace ol sienii teant

i

ditfercences on atl three Ospood type semantic seales in this study has

¢

been uscd by Wickens to account “tor approximate by 550 release trom S
This situation, to the extent that it can be peneral tzed to the present
study, would seem to Sndicate at best a minor role for the ditlerences

found in, the presert study between categories ¢l the three Ospood
o Faeg
- K

et

. 3
dimensfons.

The interpretation that the results of the present study occurresd

as a result of multiple semantic encoding in which release trom Pl

occurred along two or more of the Osgood dimensions would appear to be

somewha!t tenucus at this polnt.

: The thiv! interpretation, that the release obt&@ngq in' the praﬁ“
study was ¢'lwost exclusively the résult of the‘differepces between. rhe
th arousa  categories ana that the differences between the categoricé
of the 0s,ocd dimensions were nct significant factors is supported by
much of the.evidence previously discussed. To this poiht arousal is
left as t! . only original independent variable to be considered.. In
the present study two approaches are used in the consideration of
arousal. The first consists esséntially of the discnssionlﬁhich

composes Chapter I. 1In brief, Osborne « Frankiewicz (1972) have



Wickens (1973) has reported the results of a series of {uur

(=N

rolease from PI studies conducted by Wickens and Lindberg in an effort

t0 determine the encoding properties of the four dimensions in semantic
space which Zencler and LaVoie (1973) have suggested should be added

o the sriginal Dsgood threw. 0L the four dimensions, which Lenuier

el FAr e enr) Oreanmizatior L Urueiun

scrambled), Reality (authentic---fake). and Familiar (routine-—novel),

only the dimensions of Density and Reality produced significant amounts

of releasc. Subsequently, the words [rom these two new dimensions were

rated by subiects on the three Osgood dimensions and signi® . cant

1 to exist between the two bipolar cateperies ol

dif ferencos

/
sach b RESENT . dimersion for each of. the three Osgoad

J9

dimen uggested to Wickens, among other thin

HUES. L o 1+ er of moderate values of one or two

dimen om I paradigm.. To this writer the results,

OO

along W y S ou cussed, suggested the possibility of the
subsumpti : ¢ clesses of meaning attributes within a:
hicorarch Casscs o0 meening. This notion is discussed first

soneralls . taen in terms. ol arousal, and finally in terms ol the
o - K .

spueiic resales o cined on the present study.

“n osne oreviously discuséed Desse and Mickens (1972) "marked-

syntactic’ release from PT ostody th ohilic categ oo i fiered
siznificoate s slong each Gogond dinmenscion, bul releasc from P Jid
no. occu. . in cho Uickens sne Lindberg rrom P




Osgood dimension yet significant release from PI was obtained along the

dimensions under test. In the present study the shift categories

differed significantly aiBng each Osgood dimension and vet release was
~obtained on the arousal dimension. TIn both the latter studies the

stimulus word categories appear to have been processed as independent

sus groups.  The quosilor whilch must be o
categories were recognized as being homogeneous and independent in
spite of, or because of, their Osgood semantic meaning variances:

The Eggemeier (1971) study demonstrated that variances on two
meaning dimensions when combined served to enhance th: encoding eﬁféct.
This, when considered with the findings reported in the previous
paragraph suggests that specifié categories, particularly categofies
associated with somé meaning dimension, may be recognized as homogeneous
s .
and independent (i.e., encoded) because of, rather than in spite of,
variances on ,other semantic dimensions. In each study of this type
mentioned so far the other semantic dimensions have been the three
Osgood,dimensions., The suggestion that some encoding dimension may
exist, at least in part, as some specific pattern-or combination of
variance along the Osgood dimensions has already beed identified as
spcculativgu " However, becausc ;he sugg;stion, as it.cUncerns~arousal,
arose directly from the findings of this study and because it is likely

to be a fruitfu.l area for f;rther research further discussion will show
exectly where such a suggestion, should it be subsequgntiy confirmed,
would fir in the mosalc of modern afousal thgory.

By e (1967) has sug;ééted that if arousal functions as a drive

component it may do so, among other ways, by triggering a specific

class of learned or innate behaviour so that class speciliic results
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-would follow a specific arousal determinant. This writer has been

unable to locate any statement of a specifically defined mechanism

\/}‘

which could explain the functioning of part of a generalized drive
component as an appropriate stimulus to elicit a learned response.
) I ‘

)

Some meaning component to arousal would appear to be required for the

~

existence of such 4 mechanism and chat meaning could be Supplied by

variénce along the Osgood dimensions which may serve as subordinate

encoding components during the experience and encoding of arousal.

This would be the mechanism by which people obtain specific cognitive

awaféness of drive states. Such.a positiﬁn wéulé be a specific instance

of the McNulty and Noséworthy (1966) suggestioh‘that individuals may

channel their arousal through specific modalities in.such a way thét
;“phxsiological indice§ may not validly monitor a subject's level of

S

arousal. e

The Long Term Memory Results

The long term memory component of this study-was specifically
intended to serve as an instrument with which to identify and monitor
possible*action decrement processes which coqldthne‘éonfounded the

results of the STM experiment. The decisi@é-t fise a LTM component
L ol
‘Qﬁfintroduction of high

was bn-cd on the suggestion that the suce
uroﬁsal stimuli into an experimental situatiBgAwouid create both an
ﬁincreasing toral amount of intense consolidating activity and an
‘increasing amount of non-specific neural activity. 1f the concept of
action decrement was valid and if the stimuli were sufficiently
arcousing, the result of such a sicuation would be bon progressive

decrement in word recall as the- STM experiment proceeded and a

progressive increment in LTH word recall over successive trial positions.
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Figure 5 presénts ;he percentage of correct recall from LTM at
each trial position for the high érousal control group and for the
high to lo. aroural shift group. A t test for dépendent groups

. <

indicated a significant increase in recall, 2‘(21) = 2.56, R < .02
between trials 1 and 4 of the high arousal cortrol group. The decrease
in recall between trian I and 3 of the high te low arousal shift group
was not.significant, t (22) = .972, p > .3

The finding of a brogressive increase in LTM recall over trials
by the high arousal control group suggests that action decrement was
functioning during the presentation and learning of the_stimhius words.
[t will be recalled, from a previous discussion, that action décrement
was shown not to have affected the STM results. Initially these two
findings appear to be incompatible with each other from within the
framework of action decrement theor§, in that a decrease in immediate
STM recall is the necessarily required evidence of éngoing intense

consolidation activity which, in turn, is responsible for increased

LTM recall. Altbbugh,these_findings appear to be incompatible within

the framework of écﬁion decrement theory, they can not be épnsidered
as detrimental to the theory until a number of other factofs have been.
considered. o

If action decrement due to the high arousal stimulus words was
wsponsible fer the prugressive increase in recall of the high arousal
control group over trizls, it would seem reasonable to exﬁect a
corresponding increase in recall over the first three high arousal
trials ¢ tihe hign .to fow arousal shift group. As reported above, a

non-significant decroo.e in recall was found. In addition (as discussed

in the Sceondary Hypotheses.section) it would have secuwed reasonabla to
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expect any non-specific neural activity associated with the first three
high‘arousal trials to enhance.the LTM recall of the subsequent low
arousal trial. A test of proportions for independent groups indicated
that recéll on the shift trial wag significantly lower, igj(l) = 6.86,
p € .03, than recall by the low arousal control group as a whole.

These two findings iandicate thac any action decrement which may have
been functioning in the case of the high arousal control\grbup, if any,
Qas not functioning to an appreciable extent within the high to low
shift group. o

Both the high to low.arousal shift group LTM findings and tﬁe STM
results suggest that action decrement was not functioning during the
STM experiment. This is not very sufprising when it is recalled that
a considerable effort was made to eliminate or reduce the presence of
\non—specifié neural activity by selecting non-extreme high arousal
words. The progressive increment in LfM recali by the high arousal
control group remains to be ekplainea, however, and this may bc done
from within the action decrement theoretical framework.

Inspection of the overall LTM results (Figpre 6) suggested a
géneral increasé in recall over trials for both tﬁe control and the
experimental groups. Although this increase was rot significant either
for the control group, t (45) = 1.39; p > .1, or for the 'experimental
group, t (47) = 1.265 p > .2, it suggested the possibility that some
task independent determinaﬁt of arousal could have been functioning to
produce arousal in the STM experiment.

There is some evidence to suggest that‘test‘and performance
anxiety could have provided a task independent source of arousal.

After each STM euperiment was concluded, the subject was asked two

ro
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spécific qyestions relating to anxiety 'as part of a brief discussion
@hich ;as intended to obtain general fecdback about the experiment.
First,'éach subject was asked to rate, on a scale of 1 to 10, how
anxious he normally-felt duriﬁg a univer;ity mid-term or final exam.
On this scale 1 was the most relaxed he had ever been and 10 was the
most anxious. Second, he‘was asked to rate, on the same scale, how
anxious he had been during the STM experiment., - The mean of this
subjective anxieﬁy rating over all experimental groups was-élightly
less for the university exaﬁs than for the STM experiment. That is,
most subjects found the STM ekﬁerimpnt to be more anxiety producing
than mia—term and final exams. These results tend ﬁo corroborate the
experimenter's observation thai the behaviour of moét subjects
appeared to be more anxioug at the conclusion of, the experiment than at
the beginning. )

From within the theoretical framework of action decrement the
progressfve increase in recall for the high arousal control group
between trials 1 and 4 could be qegérded.hs the result of task
independent test anxie;y generatea by the subjects awareness of his

. ' ' i
progressively worsening performance and bolstered by the arousal
associated with highly arousing words. From this yiew the performance
of the high to low arousal shift group would be explained by\suggesting.
that much less non-specific neural activity was in evidence becauseé the
release from PI allowed a much better performance which in turnbcaused
less frustration and less anxiety. In addition the final low arousél
trial did not add task specific arousal to the situation. This )

interpretation sdggests that the data from this study may be consistent

with ac¢tion decrement theory even though action decrement did not have



a significant eftfect on ali of the results.

[t should be noted that the LTM results may alternately be
ginterpreted without the consideration ol action decrement theory. For
example, the progressive increase in recall for the high arousal
control group between triais 1 and 4 could be regarded cither as a
recency effgct or as the result of'retréactive interference (21) where
the learning‘of each successive trial would have interfered with the
recall of previously learned trials. The decrease in recall by the
high to low arousél shift group could be regarded as'the result of
incomplete temporal release from PI! The recall frqm LTM by the
combined control groups, as shown by Figure 6, is a slizhtly U shaped
curve over trials and would Jppear to indicate a minimal effect of
primacy, as well as a considerabie récenCy effect. This studv does not
provide sufficient evidence to determine whether the LTM results are
best explained only by the effect of minimal action decrement, by serial
position effect,'by inqompiete temporal releasg from PI, or by soﬁe
combination oflall of these possibilities. It will be recalled that
the partial and equivocal evideﬁce of aéfion decrement which has been
observed in LTM has allowed the STM results fo be interpreted in a
straightfofward manner and exacﬁly as intended. This was the priﬁary
purpése of the LfM experimentél component, and to this end it appears
td have been successful. From the beginning further interpretation of
the LTM daté was not intended unles§ unequivocal results were obtained.
Further interpretation is nof attempted becaﬁse the data appear to be
the result of scme unknown gombination of effects. ¢
Summérv

The primarv purpose of this study was to investigate rated word
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arousal as an encoding dimension in short term memorv by using a
release from brogctive interference paradigm. Decause nrousq} theory
suggeéted the possibility that action decrement could confound the
results obtained by using the release from PI1 technique, the
experimentél design was modified by eliminating extremely arousing
words so as to minimize or Qliminaﬁe the effect of action decrement.
The long term memory component was introduced to monitor the cffective-
ness of the moaification in the experimental design and to provide data
which could be used td unconfound the STM results if the médificatioﬁ
wvas found to be ineffective. An analysis of the STM results indicated
that they had not been affected by action decrement, and an analysis
of the LTH results-indicated the possible presence of only a minimal
amount of action décremen;, if any. The .results of this study indicate
that rated word arousal, as an Operétionally derived variable, functions
Y

as an encoding attribute in STM.

It is probably appropriate, in closing, to explicitly state that
in this study'rated word arousal has been treated as an operationally
defined intervening variable. The purpose of this study was not to

explore rated word arousal as a hypothetical construct, although that

would no doubt make an interesting study in its own right.
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e Appendix B
Low to High Arousal
No. |Trial 1 Trial 2 Trial 3 Trial 4
harp hurdle caravan brute
13 cigar | fiord appliance skull
ini e hannar Llsaflst aleotol
o —
E Bl
E hamlet harp hurdle volcano |
A juggler cigar fiord policeman
toast ankle banner agony
caravan hamlet harp snake
15 leaflet juggler cigar jail
appliance toast ankle disaster
hurdle caravan hamlet morgue
16 banner leaflet juggler avalanche
fiord appliance toast ghost
‘ cigar hurdle caravan brute
17 ankle banner leaflet alcohol
<harp fiord appliance skull
juggler cigar hurdle volcano
18 toast ankle banner Laony
hamlet” harp fiord policeman
leaflrc juggler cigar snake
19 appilanca: toast ankle disaster
caravan hamlet harp jail
banner lecaflet juggler avalanche
2f fiord appliance toast ghost
hurdle caravan I onlet S morgzue
banrier alcohol
fiord skull
hurdle caravan bru” e
clgar banner 2apory

policemnman
volcanc

leaxflet
van

sppliance

juggler
ham!?

banner

il

clgar
harp
ankie

juggler
amle
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Trial 2 Trial 3 Trial 4
ankle banner leaflet ] alcohol
1 harp ' hurdle caravan ' brute
cigar fiord appliance skuii
toast ankle banner agony
2 hamlet harp hurdle volcano
juggler cigar fiord policeman
appliance toast ankle disaster
3 caravan hamlet harp snake
leaflet juggler cigar jail “
fiord appliance toast avalanche
4 hurdle caravan hamlet morgue
banner i leaflet juggler ghost
ankle fiord appliance skull
5 cigar hurdle caravan brute
harp banner leaflet alcohol
toast ankle fiord policeman
6 | juggler cligar hurdle volcano
hamlet harp banner agony
appliance toast ankle jail
7 leaflet juggler cigar snake
caravan hamlet harp disaster
fiord appliance . | toast ghost
& Hanner leaflet . ljuggler avalanche
hurdle caravan hamlet morgue
i.-—“-“‘ N T R R e e T ) B
: harp fiord appliance ~snull
| 9 1ankle banner leaflet alcohol
\ cigar nurdle ‘caravan brute
S I — ] — .
‘ Samlet harp fiord policeman
llO coast ankle banner egony
1 juggler cigar hurdle voleano
caravan hamlet harp jail
1: i Lo toast ankle disaster
\ lea Juggicr cigar snake
hurdie caravan i inamlet e rgue
12 fiord appliance b | toas e ghoot

Lonner

leaflet

Jugpler

avajanche

B e




Appendix C

High to Low Arousal

63

R —

No Trial 1T Trial 2 Trial 3 Trial 4 |
morgue snake volcano hamlet
37 - avalanche jail policeman toast
ghost dissster agony juggler
brute’ morgue $nake caravan
38 :1cohol “avalanche jail appliance
Jeull ghost disaster leaflet
volcano brute morgue hurdle
39 agony ' alcohol avalanche fiord
policeman skull: ghost banner
snake volcano brute harp .
40 disaster agony alcohol cigar
jail policeman skull ankle
~avalanche snake volcano hamlet
41 ghost disaster agony jug T
morgue jail policeman toast
alcohol avalanche snake caravan
42 skull ghost disaster leaflet
brute morgue jail appliance
agony alcohol avalanche hurdle
43 ~>liceman skull ghost banner
icano brute morgue fiord
disaster agony alcohol cigar
b jail policeman skull ankle
snake volcano brute harp
ghust disaster agony jugglér
45 morgue jail policeman toast .
avalanche snake volcano hamler
alcohol ghost disaster leaflet
L0 brute morgue jail 1 appliance
skull avalanche snake caravan
agony alcohol .ghost banner
57 volcano brute morgue fiord
+ policeman skull avalanche hurdle
disaster agony alcohol cigar
443 snake volcano brute harp
jail policeman skuil ankle
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Trial 2

No. Trial 1 Trial 3 Trial 4
morgue snake volcano brute

61 avalanchwe jail policeman skull
ghost disaster agony alcohol
brute morgue snake volcano

62 alcohol avalanche jail policeman
skull ghost disaster agony
volcano brute morgue snake

63  agony alcohol avalanche jail
policeman skull ghost disaster
snake volcano brute morgue

64 disaster agony alcohol avalanche
jail policeman skull ghost
avalanche snake volcano brute

65 ghost disaster agony alcohol
m~orgue jail policeman skull
alcohol avalanche ~ snake volcano

66 skull ghost disaster agony
brute morgue jail policeman
agony valcohol avalanc! « snake

67 policeman skull ghost disaster
volcano brute morgue jail .
disaster agony alcohol avalanche

68 jail policeman skull ghost
snake volcano brute morgue
ghost diéaster agony alcohel

69 morgue jail policeman skull
avalanch: snake volcano ‘brute
alcohol ghost disaster agony -

70 brute morgue jail .policeman
skull avalanche snake volcano
agony alcohol ghost disaster

71 velcano - brute morgue jail
policeman skull avalanche snake
disaster agony alcohol -ghost

2 snake volcano brute morgue
jail policeman skull avalanclie
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No. Trial 1 Trial 2 Trial 3 Trial 4
avalanche disaster agony alcohol
49 morgue snake volcano brute
ghost jail policeman skull
_ skull avalance disaster agony
50 brute morgue snake volcano
alcohol ghost jail policeman
policeman skull avalanche disaster
51 volcano ~brute rmovgue snake
‘agony alcohol ghost jail
jail policeman stull : mche
52 snake volcano brute o >
disaster agony alcohol Jo4
ghost jail policeman skull
53 avalanche snake lcano ~ brute
morgue disaster agony alcohol
skull ghost jail policeman
54 alcohol avalanche snake volcano
brute morgue disasteTl agony
policeman skull _ ghost jail
55 agony alcohol .avalanche snake
vlocano brute morgue disaster
jail policeman skull ghost .
56 disaster agony ¢ alcohol avalanche
snake volcano brute morgue
“morgue jail policeman skull
57 ghost disaster agony alcohol.
avalanche snake volcano brute
brute morgue jail policeman
58 skull ghost disaster agony
alcohol avalanche snake volcano
volcano brute morgue jail
59 ‘policeman skull ghost disaster
agony alcohol avalanche sn.ke
snake volcano brute morgue
60 jail policeman skull ghosot
disaster agony alcohol avalanche
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Trial 4.

No. |Trial 3 Trial 2 Trial 3

' harp - hurdle caravan hamlet

85 cigar fiord appliance toast
cankle banner leaflet juggler
hamlet harp hwurdle caravan‘

86 juggler cigar fiord appliance
toast ankle banner leaflet
caravan hamlet_ harp‘ hurdle

87 leaflet juggler cigar fiord
appliance toast ° ankle banner |,
hurdle caravan hamlet harp

88 banner leaflet juggler cigar
fiord appliance ‘toast ankle
cigar hurdle caravan hamlet

89 ankle banner - leaflet juggler
harp fiord appliance ‘toast
juggler cigar hurdle caravan

90 | toast ankle banner leaflet
hamlet harp fiord appliance
leaflet juggler cigar “hurdle

91 appliance toast ankle banner.
caravan hamlet harp . fiord
banner leaflet juggler cigar

32 | fiord appliance toast ankle
hurdle caravan hamlet harp e

: [

cigar banner leaflet juggler l\\_

93 | harp fiord appliance toast
wnrle hurdle caravan hamlet
juggler cigar banner leaflet

G4 | hamlet harp fiord" appliance
toast ankle hurdle caravan
leaflet juggler cigar banner

95 | caravan. hamlet harp fiord
appliance toast ankle hurdle
banner leaflet juggler cigar

96 | hurdle caravan hamlet harp
fiord appliance toasc ankle
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No. Trial 1 Trial 2 Trial 3 Trial 4
; ankle banner leaflet juggler
73 harp hurdle caravan hamlet
cigar fiord appliance toast -
toast ankle banner leaflet
74 hamlet harp hurdle caravan
juggler cigar fiord appliance
appliance toast ankle banner
75 caravan hamlet harp hurdle
leaflet juggler cigar fiord
“fiord appliance . toast ankle
76 hurdle caravan hamlet harp
banner leaflet juggler cigav
ankle fiord appliance toast
77 cigar ‘hurdle caravan hamlet
harp banner | leaflet juggler
toast ankle fiord appliance
78 jugglexr cigar hurdle caravan
hamlet harp banner leaflet
appliance toast ankle fiord
79 leaflet juggler cigar hurdle
caravan hamlet harp banner
' fiord ‘appliance toast ankle
80 banner leaflet juggler cigar
hurdle caravan hamlet harp
harp fiord appliance toast
81 ankle banner leaflet juggler
cignr hurdle caravan - hamlet
hamlet harp fiord appliance
82 toast ankle banner leaflet
juggler cigar hurdle caravan
r-_' -
caravan hamlef; harp fiord
83 appliance toast ankle banner
leaflet juggler cigar hurdle
hurdle caravan hamlet: harp
84 fiord appliance toast ankle
banner leaflet juggler cigar
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Appendic b

The Random Assignment of Subjects

Arrival Shift Control Arrival Shift Control
Order Group Group - Order Group Group
1 45 : : 49 40
2 93 50 88
3 35 51 373
. , 83 52 9
5 18 53 hi;
6 66 54 ) a2
7 ] 37 55 6
8 85 56 54
9 15 o S0 57 . 29
10 63 58 : - 77
1 8 59 5
12 56 60 53
13 17 ‘ 61 1
14 - 65 62 v 49
15 46 63 36
16 ‘ 94 C 64 84
17 38 o ’ 65 21
18 86 66" 69
19 7 67 26
20 55 68 ’ 74
21 48 : 69 42 -
22 96 70 90
23 22 71 11 -
24 h 70 72 59
25 41 73 32 .
26. 89 ; - 74 . 80
27 2 ' 75 10
28 50 s 76 : 58
29 © 30 . 77 9
30 78 78 57
31 19 ) 79 39
32 R 67 80 ' 87
33 31 - 81 27
34 . 79 82 . 75
35 34 ‘ 83 ‘ 12 ’
36 82 84 ' . 60
37 3 ‘ 85 43
38 51 36 : 91
39 20 87 4
40 68 - 88 52
41 28 _ 89 %
42 s 76 , 90 62
43 16 91 47
L4 64 92 95
45 25 83 .23
46 73 ' 94 ) 71
47 13 95 R4

48 601 Q6 72



70
Appendix €

SN

e r08180 IR arion

DLPARYHENT GF RDUCATIOMAL
rarcuoLoay

THE UNIVERSITY OF ALBERTA
EDMONTON, CAMNADA N

YELEPHONK (4001); 432 9pas Yoa 2Qu8

Hello again,

A central purpose of the study you took part in yecterday was to
discover what types of words, if any, are remembered for long periods
of time after they have been learned in the particular type of situation
you experienced. Of course, I couldn't tell you that yesterday, or you
might have made a special'effort to remember, and that would have\damaged
the results. If you can recall any of .the words used in the experiment
yesterday, please write them down at the bottom of .he page. If you
can't recall any, please write 'none".

Plea: - don't discuss the contents of this letter with anyone.
If you opeued this letfer more than one hour before, or one hour after
the time on the envelope, please note the exact time so thar a correction
can be made. This 1s vital to_the research. 1'11 send out your $1.00
just as soon as I receive your reply. Once again, thank you for taking
the time to participate. Your co-operation is very much appreciated.

Sincerely yours,

; Allan Hayduk

Words recalled (1f any) pate and time opened i

Other comments (if any)
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Appendix 1

STM Experiment lnstructions

Hello. Tthank you for coming in to take part in our experiment |
today. Actually, we have two little experiments. The first one is a

short but rather demanding .one. ('d like to go through, in detail,
_ g 8 ugh,

-

#a¢ is cnpected of you on the first experiment. It . consists of at

. series of slides from which you will be required to memorize certain
types of infurmatioﬁ. Iﬁwill show you the slides one at a time to
explain to you exactly what each one will mean to you. The first
‘slidé, which you see here is an asterisk slide. It means please pay
attention, something is about to happen. It stays on the screen for
approximately two seconds and then it is followed bv & wur! triad
slide. (Slide changes) That is a slide which has three words on it,‘
_as you can see. In this case the words are floweér, horse, .and big.

As soon as you see a word triad slide say the words out loud immediate-
ly. For example, this slide would appear and y;u would say flower,
horse, big. The wérd triad slide stays on the screen for approximately
two seconds, and chances are that by the time you have finished saying
the words the slide will'be gone. (Siide changes) 1t will be

replaced by a numﬁer slide, such as this. As soon as th? number slide
appears you say the number out loud, and then you begin to count
backwards by threes from the number as rapidly as you can ¢2  making

as few mistakes as you.can. Tor example when this slide appears you
will say "'173, 170, 16/, 164, 161" and so on., as quickly as you can

without making mistakes. If vou do make & ~ke just carry on

counting backwards by threes Irom your mistake. As soon as we have ~

«
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finished looking at the rest of the slides we'll come back and give
you a chance to practice counting backwards by threes before we begin

the experiment, and this slide lasts for approximately 15 seconds. As

soon as the number slide disaprears vou will see a question mark

(Slide changes) like this. Tﬂe question mark means please say out

loud any of the words which you recall from the word triad slide which
vou saw before you started counfing. Be sure to call them out nice

and loudly. TIn this case, for ékample, you would say flower, horse,
and big. The question mark slide stays on the screen for ten seéonds.
After that you will see a blank slide like this. (Slide changes) This
is a rest slide. It meéns{ relax, sit back, maybe take a deep breath.
The point of the rest slide which stays on the SCfeen for six, seconds
is to give you a chance to rest before the whole sequence starts over
again. This sequence of slides reoccuts‘four timés, and that's the end
of the first experiment. Of course, you see different words and
numbers on each sequence of slides. As you can see, this first
experiment 1s &ery short, but it‘requires that you pay careful
attention. Now, to give you a better idea of how the timing works

I'11 run through one practice sequence to show you what it's like.
Pleas§ ?ay careful attention to how I do it because this is exactly
what you will be doing. (The experimenter then demonstrated one

sequence using the words flower, horse, and big and the distractor
i

mber 934.)
That should explain to you how the experiment works. The most

likely place for you to find difficulty is in counting ~«crw: rds by

v
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Lthrees. In a moment o uaber will ppear on the screeny. As soon as 1t

does 1'd like you to begin couptiﬁg out loud, backwards by tlirees, just
as 5/()11 saw me do ‘ift in Uic demoristration sequence. Fill the whole room
Jith your voice. (K sequence Gf'numbcrs, with appropriate rest breaks .
was then presented. Thc~practicc sequence was stopped when a stable
rate of countingvb”ukwérdﬁ‘had been achieved. The instruétions were
resumed. )

n.K., you can stop counting ﬁow, that was very good. I think you
have a good idea of what takes place in the experiment now. To mdke
sure, will you see if you can tell me the order in which the slides
will appear and what you will try to do 2¢ vou see each slide.

Afterwards, if you hnvevany questions, please feel free to ask. I1'll -

do my best to answer them if 1 can.
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The L Instruct fons

Thin v+ having taken part in the first experiment. I f vou
are like most peop e vou pi‘%lmhly noticed that you «*}(})L!‘i«‘l)(‘ml quite an
cmotional fwmpact during the {ivst experiment particularly {f vou made
a couple of mistakes of if you had difficulty counting backwards by

1

threes. At least an ewmotional impact is not unusual. Ve decided that

it would be worthwhile to study just that emotional impact; the typcéf

. \~\7
: . . ’ N
ving that happens when people take part in typical memory or psycho- ™

logical exneriments. Unfortunately, I can't go into more detail than
that, because doing so would prbbably’prejudiCé the regults. What T
can do is tell you how we intend to study it, TFirst of all we have to
wait 24'ho§rs_or,ye£y élosc to 24 hours. To do that I've prepared a
questionnaire which is in the envelope you have just been given.v On
the enVeiOpe'is written the date and the time yoﬁ are to open it. But
before you open it, please be ready with a pen..yihen, sit Jown, open
\ ‘ ot : '
the envelope, answer the quéstionnaire, put it in the self-addressed
envelope that is attached to it, and seal it up. It is very important
that you do it exactly that way. Once again, wait 24 hours, open the
envelope, answer the questionnaire, sgalAtﬁe thing up, and the: . are
all finished. It is vitai to our research that you do it just that way.
As ;oon as I receive your results I'll mail out your dollar. Once

again, thank you very much for having pafticipated in both of our

experiments.



Tnstructiong

Tre purpose of this ctudy is to mezsure the meanings of certain things
to var .us people by heving them judge them egeinst o series of descriptive
gcales. n taking this test, please make your judgreents on the basis of
whet 2 things men= to you. On ench page cf this bocklet you will find
wodifer soncept o oo judged wnd beneath tn oo ogen of uenlse You are to
rete the concept on cach of these scales in order.

Here is hew you are to use these scales: ’

If you feel that the concept st the top of the noge is very clogely related
to one end of Lue scale, you should place your check-mark s follows:

i

febr X e e oaooe oo unfalr
or
feir el X unfrir

If you feel that the concept is quite closely releted to ove or the other end.
of the scale (bui not extremely), you thould plece your check-mark es
follows: ° .

strong i Ko wel
' on
Srosg -« et K wezk

If ths concept seems only elightly related to one eide o3 opposed to tho
other gide (but is not really peutral), then you should check ng followa:

setive ot R i et pessive
on
pctive o i i X o5 pestive

The direction towerd which you check, ¢! course, depends upon which of
the two ends of the ccale ceem most charecteristic of the thing 'you're
judging. .

I{ you consider the esncepi to be neutre! ¢n the scale, both gides of the
ccale equally essociated witk the concept, or if the acale is completely ir-
releveant, unrelited to the concept, then you should placo your check-mark
i the ruddle cpace:

N
esfo e 2R e oo _dangerouy

TAPORTANT: (1) Plac
~= the boundsries:

TEZIG (PISN
-
L . ,’

(2} Be cury you cheel cvery ceale for cviry coneept-
Jo ol winit i,
ver pub meero o nnu o
weale.

pany feel vy though you've b
sob ba the cene, ¢u do wot { o
vy o romember Low you casclod v

separate and (adependeni
thin teot, o ot wors

iual ttems. & your first npes sdon . the imre
“au dtrms, thoet e want. On the wiber end, pi
~senuse wre wEnt JOUr Lrue Lpres Jons.

Citeng o

sedgment. Vel

o over indi-

Vo™ nbou
o

v the test. Make
4 feirly bigh a
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