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Abstract
RE-~cognition - "to know again" - implies an element of awareness for

remembering to occur, But is awareness a necessary condition for remembering?
Research with amnesics Shaws that it is not, Amnesics, by definition, have a
memory defidt in that they are unable to report recent prior experiences. None
_ the less, they still display the effects of thos;e priar encounters on their
behavibur if tested in appropriate ways (e.gs Corkin, 1?6‘3; Warrington and
Weiskrantz, 1970; Brooks and Baddeley, 1976). Althqugh the amnesic does not
recognize having particdpated in a particular task before (for example, reading

inverted text - Cohen and Squire, 1980), he/she will show savings or improvement in
the learning of that t-ask on subsequent occasions when measures are employed that
du‘ not require a consdous report of the. garlier event, In other words, amnesics
dé have memary, but are unaware of its influence.

Persons with normal memz.:ry ahilitiesvcan alsa show evidence of memory
in their actions or behaviour without cuincideﬁt awareness of remembering, For
example, imagine the execution of welrl-practiced skills, E:uch as driving a car or
typing a manuscript, These tasks require a great amount of prior knowledge in
order to be performed properly, but do nat seem to tax one’s memory ar rely on
one’s being aware of remembering the sequence of skills needed tc; be carried aut,

The implication of these findings is that therecan be a

'dissodation” in memary between the awareness of remembering and having one’s

' ongoing behaviour influenced by remembering., It may be that many effects of memary

remain undetected, given that traditional memory research measures require the
expression of deliberate interrogation and conscous retrieval 6F'prmr, memary

events} and consequently, ignore the investigation of tadt memory forms..
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The main pﬁrpoée of this dissertation is to experimentally identify,
investigate and evaluate this dissociation as revealed by the memory measures. The
generality of the effect and possible theoretical accuunfs af the effect will be
explored, The first three experiments demonstrate that the dissodation can be
cbtained with a variety of pupulatigns and tasks, One class of rneasﬁres will
demanstrate with-amnesics the existence of a memory influence, while another set

simultaneously will deny its presence. With normal subjects, each of these
M N . ‘1

measures may consistently demanstrate ah effect of memary, but they will produce

behavigural results which are stochastically and phenomenclogically independent of ' J
. o :

one ancther. In Experiments Four ind ‘Five, further spedfication of this

.

dissociation will be obtained by demonstrating that under certain conditions the
disseodative result can be disguised or eliminated through manipulations of

particular experimental variables, Finally, the results from Experiment Six

- provide converging evidence to suggest that the dissodation is related to the typel

of information that is available for processing, The relationship between the
- &
measures reflects the cognitive processes af remembering which, in fact, are

&
-

dissociable,
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~ CHAFTER ONE -~
INTRODUCTION

“Probably no man, by voluntary effort, completely

reactivates any portion of the {memory> record...It

seems likely, however, that the original record

continues to be available in some sort of way for the

compariscn and interpretation of <new

information>....The stream of consciousness..leaves

behind it a permanent record that seems to be complete

for the waking moments of a man’s lifew."(Penfield,

1954, p.373)

Penfield (1954), basing his comments on electrode stimulation surgery
with epileptic patients, argued that all events that are experienced, no matter how
trivial, are recorded in memory and actively influence later encounters. Further,
he suggested that these "records” are permanent and available, but that a problem
of memory was in voluntarily accessing the information, This notion reflects, in
part, the approach to be emphasized here, That is, memory can influence one’s
ongoing behaviour, and this effect is different from the voluntary retrieval or
conscious access of the prior record, The dissodation of these two aspects of
memory is the foous of the present thesis.

The two aspects of memory will be described in terms of tacit tasks
of memory and reflective memory tasks. Tadit memary tasks measure influences of
memory in ongeing behavicur without invoking deliberate access of the memory
record, Tasks which assess on-line performance, such as reading or playing tennis,

) are measures of this sort, Although these memory measures rely on prior
experience, they are tadt in the sense that the persan need not be aware of
accessing memory. In contrast, reflective memory tasks require a person to refer

back to memary by recalling or recognizing a prior event, Measures of this sort

1



are associated with deliberate and voluntary retrieval of a spedfic prior
experience and necessar;ly require the person to be aware of remembering, In
procedural terms, the dissodation between the two aspects of memory repiresents a
lack of correlation in performance on the two types of task. That is, evidence of
prior experience influencing performance on a tacit memory task can be nbserved
independént of whether the person can make contact with the record of that prior
event on a reﬂecti've memary task.

Evidence has been cnllectecg which dearly demanstrates this
dissodiation, While an amnesic patient (arganic or functional) cannot explicitly
remember or report.a prigr event, that prior experience can still have an impact on
his/her ongoing behaviour CHilQard, 1977} Whitty and Zangwill, 1977} Kihlstrom and
Evans, 1979} Moscavitch, 1982;: Cohen and Squire, 1980} Baddeley, 1982), Similar
effects have been abtained with subjects displaying normal memory (JTacoby and
Dallas, 1981; Jacoby and Witherspoaon, 1982} Tulving, Schacter and Stark, 1982),
The dissodation obs| rved in patient populations is extreme, and implies.that the

amnesic Ig unable to deliberately use memory in any practical manner.

the drastic difference between the amnesics’ abilities on the

two types of memody task, a variety of hypotheses have been promoted to acmunt for

W

the dissodation. A\'multi-systems* account suggests that the dissociation

reflects a gualitative difference in memory function and that two ar mare
il{dependent memary syéfems are respunsible for this diFFerence- In amnesia, one of
these systems IJ'ias been damaged. Within each systém. there is correspondence
between memory storage, the neurological structure associated with the memary
record and the task which is capable of accessing that memory. As a res.ult. the

~ amnesic will Yemanstrate memary impairment under some conditions and not under

others. A "differential pfucessing" view also suggests that-a qualitative

difference is revealed in the amnesics’ t;ehaviour, but emphasizes the importance of
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the cognitive processes which med.ila.te memary. This account argues that there are
numerous relationships between encoding information in memory; retrieving
information from memory and the tasks which measure memory performance. The
dissodation observed between the memary measures could reflect the testing of
different aspects_r;\F the same memory system, rather than the testing QF different
memary. systems. Finally, .i "differential sensitivity" view att.'ributes the i
dissodaticn to a quantitative difference between the measures’ ahility to gain
access to memory. In contrast to the processing view, this position suggests that.
the measures reflect the same aspects of a single memory; Reflective memory
measures simply require more infu.rmatic:n than tacit memory measures in arder to
acress, and report from, a memary record. As a result, for the amnesic, the tacdt
memary task is an easier task at which to succeed,

The following sections of the introduction will cutline available
evidence for the dissodation in the memory. literature and discuss issues that
arise as one attempts to understand the d}ssodatiun. Experimental work desigﬁed
to address these issues will be reparted in later chapters. |

The first section is primarily a description of the characteristic
dissocdation phenomenon that.is observed mbst directly - that of the amnesic
syndrome. The effegts in amnesia stimulated this thesis and serve as a prime
example for idenh‘éj‘tgﬁh& dissodation, \ .

The second section will reviéw various sources of the memory
literature for additional evidence of the dissodation. It will become clear from
research with both human and animal brain-lesioned populations that, in order to
obtain evidence of preserved memory in amnesics, the“r'nethod of assessing memary
must include tasks, such as motor skills, in which a consdous report of

remembering is not required. In order to argue that the dissodation is a reliable

manifestation of memary, however, one must address the issue of whether the



+

preserved memary represents something mare than just motor performance, The memary
tasks should also inclide the application of skills which clearly involve a
cagnitive component {such as verbal knowledge), Further, in order to argue for the
genera.hty\trf'f‘he effect, one must address whether or not the dissociation
represents a characteristic which is also true of normal memary. The dissociation
should be observable .with non-brain-damaged subjects: and abtainable under a variety
of conditions, Tasks which more dirgctly implicate the use of cognitive kn;nwlegge
will be discussed; and relevant research based on functional amnesia and narmal
memary will be presented. This issue of whether the effect is gengralizable will
be further pursued in the second chapter of the thesis., v

The third section presents the three possible accounts of the
dissodation, The differentiat sen;sitivity’ account suggests that independence
reflects a quantitative diFFerenaa: between the memary measures, This argument is
reminiscent of earlier descriptions regarding the relationship between recognition .
and recall. To address this pasition, methods of evaluation similar to those used
tn?investiga.te the relationship between recognition and recall are employed, The
next two views discussed argue for a distinction in terms of qualitative
differences, The multi-systems account suggests that the dissodation between the
measures reveals'the existence of two or more memaory systems, and the finding of
independence wauld be a predictable and inevitable result {(see Chapter Two), This
conclusion of inevitability, however, is disputed by the third view, the
differential processing account. Different prucesseé are used for the
interpratation of different types of infarmation. One could argue, therefore, tHat
perhaps there is only one memary system, but the different inFormat'inn employed by
the memary tasks are respgnsible Ft;r observing a dissodation, Finding dependence
betweén the measures when similar infarmaticn is employed would lend support to

this approach {see 'Chapter Three), This latter view is promoted by researchers



interested in identifying the sources of information used as the basis of

recognition dedsiuns: The manner in which this approach accounts for the  »

relgtinnships between the measures will be addressed further in the Fuurt(cha.pter-
' The final section of the introduction will present a brief nvervie'w

of the six experiments to be reported. These studies are directed at clarifying

the above issues with the intention of providng a better understanding of the

dissociation,

1.1 IDENTIFYING THE DISSOCIATION
The most cnnspicunus. evidence for a dissodation in memary

. performance is observed in the behaviour of orga;nic amnesia patients, The amnesic
syn'drome involves a srevere impairment on reflective memary measures, sucr; as
recognition and recall, Even though amnesics are unable to acknawledge or report a
previously learned experience, learning and practice effects can be observed in
their performance an tasks which require perceptual-motor skills, This Finding
indicates that some form of memary ability is preserved in these patients.
Further, it suggests that there are at ‘Ieast two varieties of memary performance -
that which reflects their deFidenq and that which allaws far preserved

capacities. The following section will review this evidence in order to establish

the existence and significance of this dissodation.

.11 THE ORGANIC AMNESIC SYNDROME

The amnesic syndrame is a psychological disturbance manifestéd
primarily in a severe impairment of memory function (Talland, 1965), The condition
is considered organic in that there is a spedfiable physical trauma and/or
anatomical damage which is responsible for the deFicit.‘ The prominent features of

the syndrome are characterized by a severe ahterograde amnesia - an apparent



inability to acquire new memories, and partial retrograde amnesia - loss of recent
memories previausly available, Overlearned or well~established events that make up
part of the individual's éarly histary are essentially undisturbed (Seltzer and
Benson, 1974), Qther behavioural aspects, for example, intelligence and laﬁguage
capabilities, are also found to be normal and apparently unchanged from capauhes
prior to the onset of the d15urder (Rozin, 1976} Hascuwt:h, 1982). This amnesia
is not a unitary.syndrome. It is derived from various aeticlogies (¢.g, cranial
trau:na, senility, vitamin deﬁdenq}, tumors? and lod of brain disorder (e.g,
hippacampus, mammillary bodies, medial thalamic nuclei, mestai-temporal tissue -
Victnr, Adams and Collins, 1971! Lhermitte and Signoret, 1972} Brierlaey, 1977;
Squire, 1981} Hoscuvitch, 1982), Even so, the behavioural features mentioned are
relatively common across these varied popdlafii‘uns.

There are two classic case studies of persons exhibiting the amnes1c
syndrome, who have sustmned definable lesions. "H,M,” awas sub]ected to b11ateral
mesial-temporal lobe resection including extensive dammkﬂcu the hippocampus in
order to relieve epileptic seizures (Scaville and Milner, 1957%1’05t-0peratively,

NH.M. did not differ appredably from his previous status in terms of. ersanality or
general inte;ligence. The incidence and severity of the deizures wer;xgeatly
rgduced, particularly for the first year a?ter treatment, The only radical and . ‘
unexpected behavioural change was a resulting grave lass of recent mémory. He
could no lc:nger recognize hospital staff or find his way about the hospital; he
could nat learn his family’s new address, though he remembered the ald one
perfectly; he could not recall the location of frequently-used everyday objects,
nor did he show any Fa.milial_'ity for the content of magazines that he woul;i read
over and aver again. In 1940, annth,gr patient, "NLA.", sustained a unilateral stab

wound to the diencephalon region involving the left dorsal thalamus (Teuber, Milner

and Vaughan, 1968} Squire and Slater, 1978 Like H.M,, N.A.\'5 memory for _



premorbid events is relatively intact, except for six to twelve months prior to the
acddent, and he displays normal reasoning and camprehension, However, he exhibits
a profound impairment for the learning of recent events in tests of recognition
(Squire and Moare, 1979) and has been unable to wark since his acddent, These
patients'display a disordar of mefnary with no oth'er significant concomitant
behavioural dysfunction.

Patients with a diagnosis of Korsakoff psychasis (Korsakoff, 1889}
are the most extensively studied population of subjects displaying severe mamor.y
disorders. Typically, the disease originally manifests itself as the ne;.:rnl.ogical
symptoms of Wernicke’s encephalopathy. whirl.h develops after years of alcoholic.
consumption by patients wha have suf'Fer-ed the more severe stages of alcohalism,
including blackouts, delirium tremens and comas. The Wernicke symptoms include a
variety of physical disorders, such as palsies, and a very prominent eonfusional
and confabulatory state (Harrison, 1972} Q’Brien and Chafetz, 1982), In addition,
there is evidence of an amnesia, although it is difficult to detect due to the
patients’ insistence on confabulating. Fallowing this, the patients may develap
-Korsa.knff psychosis, in which the amnesic syndrome is the primary disorder, being
unable to recall recent past episodes o.r to display learning of new information.
The earlier symptoms essentially dissipate. Xoarsakoff patients demanstrate
disorientation and lack of aQﬁreness of the Ideficit. The personality of the
patient appears apathetic, passive and ladd;'lg in mativation (Talland, 19465;
Tschersich, 1978), The disorder is differentiated from other cognitively-impaired
populations, such as the senile dementias, due to the fact that the Korsakoffs’
memory disability is the primary discernable feature abserved in the psydm;s.es.‘

Comprehension and-intellectua.l skills are generally considered to be intact.

Korsakoff amnesics are frequently compared to thase with surgically-induced, or

otherwise lesion-ajquired r amnesias which uniquely produce memuory impairment as a

RN
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deficit, even though the Korsakoff patient may display a more genera.lized

dysfunction (e.g. perseverative tendencies on card-sorting tasks such as the
Wisconsin; Oscar-Berman, 1973} Tschersich, 1978; Moscovitch, 1952). Experiment One
will repart results from a study conducted with the Korsakoff patient population.

.

1.1,2 THE CHARACTERISTIC DISSOCIATION!

Although a n";ajnr component of the syndrome is anterograde amnesia,
avidence has been accumulated indicating that under some conditiuné .amnesics
display some preserved ability to learn new material, The primary evidence for
this new 1earning comes from investigations of perceptual-motar tasks. Patients
show gains in performance when they are required to perform a mator task
repeatedly! pursuit-rotor tasl'( (Corkin, 1948} Cermak, Lewis, Butters and
Goodglass, 1973); mirror drawing (Starr and Phillips, 1970} Milne‘r, Corkin and
Teuber, 1962); tactile maze iearning (Corkin, 1945); lmarning of new tunes on the
piano (Gardner, 1974); identifying Gollin figures (Warrington and Weiskrantz,
19568); reassembling jigsaw puzzlés (Brooks and Baddeley, 1976)) and cldssical
eyelid conditianing (Wei;'.krantz and Warrington, 1979), The amnesic acquires the
skill at a rate comparable to the normal, 3nd demonstrates normal ‘le»;"els of
practice effects over time. That is, the amnesic can display influences of memary
on consequent behaviour.,

This finding of new learning may seem contradictory given the
definition of the amnesic syndrome, In each of these studies, however, even after
numerous exposures to the test situation, the patient will deny having had any
previgus interaction with thF_'_ task and lacks any gybjective sense-of familiarity
with it, For ;amnesics. the evidence of a mem;:nria.l eFfect\ip behaviour seems

divarced from any accompanying phenomenological and conscous experience of

remembering, The amnesic may be able to produce correct responses by "guessing” or

~



throlugh the execution of some skill, yet will insist that‘ he/she has never
encountered the relevant event before. As a result, the memary deficit for new
information continues to be an identifiable feature of the syndrome, if measured in
terms of recognitian,

It couid be argued that the above examples represent simple
motor-reflex learning and that "motor co-ordination® is a preserveq skill in the
amnesic, Cnnsec{uently, the apparent memory discrepancy would arise solely due to
thé distinction between tr;e\AQt/oh\ical substrates involved in cognitive versus
motor abilities, There is some indjcation. however, that an influence of memary
can alsnlbe faund.in tasks which involve verbal items - material which could be

rgued to necessitate the employment of higher cognitive abilities (e.g. Narringtn\n
§nd Weiskrantz, 1970), This issue will be addressed in the first experiment,_

Regé\rdless of the appropriate description for the discrepancy, an
interesting dissociation Between reflective tasks of memory and tacit memary
performance has been identified, Amnesics do display effects of mer;:ory. This
memory, however, is only evidenced in measures that do not-require the subject to
deliperately retrieve or report the previous event, If the amnesic’s performance

is measured with savings and relearning measures, some things can be learned very

well and effects of memory will be observed.

1,2 FURTHER EVIDENCE FOR THE DISSOCIATION
In order to suggest that the dissodation represents a phenomenon
that is a general characteristic of memory, parallel examples of the effect should
.be observable in other populations, with ‘the use of various tasks and under a
variety DF‘conditians. Some supportive evidence for the dissadation can be found

in the physiclegical and narmal memary literature,
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1.2, EVIDENCE FROM ANIMAL RESEARCH

A particularly perplexing controversy has develaped in the
neurcphysiological literature on issues regarding the structural and physical basis
of memory, Research with organic amnesic patients through the use of computerized
transaxial tomography (CT-scan) and past-martem histological reparts, revealed that
damage to anatomical substrates associated with various limbic structures of the
drecuit of Papez (anjn. 1976) was sufficient to generate an amnesic syndrome,
However, dating back to the studies of Lashley (1950) through to more recent
research le.g. Mishkin, 1954} Weiskrantz and Warrington,1975; O’Keefe and Nadel,
1978), the physiological correlates of memory héve been fuestioned, Investigators
have attempted to produce an amnesic disorder in animals by lesioning the limbic
structures implicated in human amnesia. Although behavioural changes have heen
nated, they constitute perseverative tendencies and sequential confusians, rather
than any consistent demanstration of .a: memory deficit per se. Failure to find the
profound amnesia which is clinically observed in humans has been a serious cbstacle
to the understanding both of physiological functions and of the amnesic syndrome,

The noncorrespondence between the two research areas has prompted a
number of explanations. One argument is that there is an evolutionary break !
between humans and other spedes, The a.bsénce of a global amnesia in other
mammalian species could be an example of the differences in anatomy, apparent
functions and conservatism of development in nervous-system evolution (e.g.
Lackhart, 1948), {&nuther possibility is that the neuropathology responsible for
the amnesia in humans has been inacturately localized and documented {(e.g. Horel
and Misantone, 1974; Mishkin, 1978} Squire and Iola-Morgan, 1983} Winocur, 1983),
If so, then the animal-lesion analogues of the disorder have been inappropriately
prepared, and a resultant amnesia not obtained,

A final possibility is that behavicural studies of non—-human spedes
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have not concentrated on tests comparable to the anes used an people (Gaffan, 1974}
Iverson, 1974). For example, visual discrimination tasks have repeatedly failed to
demanstrate memory impairment in animals. Tests with animals invariably consist of
on-line performance measures of the type that include re-learning and savings
measures (e.g. time to tl\'éwgl through a maze), Note that these are measures in the
perceptual-motor domain, measures with which amnesics fail to demonstrate memary
impairment as well, There are few analagous tests~ animals simulating a
recognition paradigm - tasks in which a defidt in | fesia is undeniably observed
with humans,

In an intriguing series of eiperiments, Gaffan (1977) attempted to
devise behavioural measures for animals which were mare similar to thns;a used to
study human amnesia. In ane experiment, monkeys were trained on a /
. picture-recagnition task. The monkeys were shown a.series;. of 25 pictures, each of
which appeared twice per training session. The monkeys were to make a response to
a picture on its second appearance in a session, but to make no response on its |
first appearance, They were successful on this task with up to 18 intervening
items between repeated presentations: Following this, fhe monkeys underwent
surgical transection of the farnix, After surgery, they displaysl.-d a severe memory
impairment in this task when more than three items intervened between the first and
second presentation, In this study, which f;lnsely resembles a recognition task,
the animals demonstrated an amnesic-like response.

For studies in which reference to a specific pricr event is essential
for successful perF’nrmance {e.g. delayed matchiftg-to-sample tasks - Carrell and
Eoville. 1965), parallel results between human and animal amnesia data are
frequently obtained (Squire and Iola-Morgan, 1983). The differential manner with
which memory is assessed, therefare, may account for the apparent incompatibility

of the human-animal research, Further, the animal data suppart the notion of a

*
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d1ssomaﬁon;jes1oned armimals, like amnesics, demanstrate impaired memagyy on

reflective m

-~

ory tasks; whereas preserved memory is abserved for tasks which

simply measure motor-related skills,

—

A

The dissocia'tion has been fbser\'fed'. in both human and animal
populations, when contrasting tasks\which 1nvolve perceptual-motor skills ‘{ﬂ'h .
reflective memgry measures, In order to assess whether this dissodation,simply
identifies the separability of motor and cognitive sldlls._ﬁ&sks which involve v
verbal knowledge should also be tested. Obse;vm; ‘the dissodatipn with a.rm_'gsml
' sub]ects by employmg tacit measures of rnemory other than mptor skslls,-a in the

F1rs; exp_enment, leads one to assume that the dissociation is not restricted‘tgv

mator tasks, p ' ‘ ' ‘ s

AN

t
The animal literature provided one source of converging evidencer, -

1,22 MEMORY DISSOCIATION IN NORMALS

for the generality of the dissociatiori. It is not dear from the study of lesioned>~_ ‘ ~ )
populations, however, whether the results revea.l a d1ssouatmn ‘Also present in
normal memory or represent‘only an abnormality in memory phenomena due to
structural changes resultmg from brain damage. Certain results in the literature -
regarding Funct‘?nal amnesia and norma.l memary can be cited (studies with parsons
who have n% sustained physiological damage to the centra.llnervous system and wha__
usuallf do not display memory impairment), which waould suggest that there is reason
to suspect the ocourrence of a dissodation with normals as well as amnesics.

Functional Posthypnatic Amnesia! The functional amnesias repfesent

those cases in which an amnesic-like syndrome is displayed-in the patient’s
sympt tology, but lack a concomitant physiologital aetiology for the disorder,
It can be initiated by psychelogical states, such as a hysterical reaction to a

traumatic or ematicnal situation, ar, as will be discusr'sg'd' in this section, by
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induced hy'pn-osis. Since mast hysterical or otherwise psychalogically predpitated
functional amnesias occur in isolation and endure for very short intervals (e,
often anly lasting from a Fgw hours up to a couple of weeks), documentation of
:these patients is largely based on clinical interviews and single case studies
{evg. Schacter, Wang, Tulving and Freedman, 1982), Experimental research on
functional amnesia cc;nsists primarily of studies perfarmed with people who are
. susceptilﬁ to hypnosis, The rasearcﬁ reparted below is a brief review of relevant
data suggestiveAgf a dissodation in functional posthypnotie amhesi:u
Research on posthypnatic amnesia has been reviewed and u;::dated By
Kiﬁiét_rom (1980)s The amnesia tepresents a selective :,mairment for the recall of
events and e;:per'ieﬁces that m:u.:&réd while a Subject was under hypnosis, The -

amnesia is induced by suggestion (Hilgard and Cocper, 1965) and can be entirely

1
relieved by the subsequent administration of a prearranged reversibility aue

" (Kihlstrom dnd Evans, 1976}, Since the amnesia can be relieved without the

?

- reinduction of hypnasis, the amnesia is not an example of state-dependent learning,
The selectivity of the impairment is demonstrated in the relearning

experiments conducted by Hull’'s students (Hull, 1933), In those studies,
hypnotized subjects were required tlf; learn a particular skill, for example, to
follow a spedfic p-ath in a stylus maze or :edte a list of pmred-ass.;aate wards.
Upaon recovery fram the hypnasis, 5ubject; were unable .tu re;gmber ;:he ariginal
learning experience, ﬁhen required to relearn the material, hm;evei;. they
displayed considerable retention for the tasks with a savings measure of
performance. Williamsen, Jobnson and Eriksen (19:55) obtained a similar éffect with
subjects that were amnesic for ward lists that had been learned wI)Tle under
hypnasis, The subjects were able to identify degraded Jersions of previously

learned wards better than similarly degraded novel items. P

"~

More recently, Kihistrom (1980) found that pesthypnotic amnesic
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subjects, although unable to free recall previously learned items, ﬁroduced these
same Qords with a higher pmbability as "free associates” to semantically-related
cues ;:l.S compared to matched contral test items, Even so, on a secand free recall
task, amnes‘ic squects continued to perform 4% significantly lower levels than
non—-amnesic subjects. When the amnesia was finally relieved by verbal cueing, a
third free recall test was administered and subjec:ts’ memory for the items
increased to 94 per cent.

These results clearly mimic the dissociation of interést. An induced
amnesia produces behaviaurs which are characteristic of the disorder implied in
organic amnesia. In this case it 15 not that the memory is unavailable (i.e.
per'Fnrmance returns to normal when the amnesia is relieved) as has been a partial
account for arganic amnesia, rather the memary is not a_c::e;sed by the processing
which requires deliberate retrieval. It would seem that the physialngical
uniqueness of the Ypsion-induced pépulationé is not necessarily the factor that
allows for the dissodation betw‘naeen measures of memory to be observed.

Normal Memaory Performance: "Induted” dissociative behaviour does not

seem to be simply an unususal manifestation of the hypnatic condition. Evidence of
a distinction between awareness-related and tacit memory performance can also be
found in normals (i.e. subjects having narmal memory capabilities) under ordinary

conditions. As mentioned earlier, one can imagine well-practiced skills, such as

e~

‘playing tennis or riding a bike, that can be executed without one having to

deliberately refer to the prior learning of that skills In addition, there are

some examples of normal behaviour which, like the functional amnesia results, can

-identify the'dissodiation in cognitive-related tasks as well as motor-related

tasks. The fallowing describes some of these examples.

One source of evidence includes perceptual identification studies

{e.g: Murrell and Morton, 1974}, When subjects are asked to identify briefly

P
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presented words, priar expasure to the words enhances the accuracy of repart, This
effect is produced by the subject I“remernbering", since the fadlitation is specific
to old items. However, the task represents a tadt measure of memary in that
subjects are not instructed to refer to the previously studied items} and, in fact,
reference to the prior learning is not a necessary conditicn in order to mmplete
the requirements of the task, Tacoby and Dallas (1981).in\}e5tigiated the effects of
the study phasé on later perceptual identification performance. Their results are
suggestive of a possible dissociation between memory behaviours similar in kind to
the amnesic disorder.

Jacoby and D:a.llas (1981} found thatJ a single presentation of a word
during study is sufficient to produce the later faclitation in accuracy of report,
in some cases doubling the probability, The benefit is chserved even when 24 hours
has intervened between study and test. Phenomenologicaily, huwever. the subjects
often do not recognize that the perceptually identified items presentéd at test had
been read in the earlier study phase, Further, subjects offer the de'scriptioﬁ that
some items can be éasily deétected because they seem {o‘ "jump out” from the screen.
Enhanced perceptual identification of previously read items is apparently
subjectively independent of the awareness that the items have been presented
earlier. In addition, ;rariables which significantly affect levels of recognition

memory are found not to differentially influence idenfi:Ficatinn acouracys For

example, with the levels—of-processing (Craik and.Lackhart, 1972) manipulation,

questions whicttencourage a 5emantic§f|alysis of the target item result in b'etter'
recognition memary than da questions that direct orthographic analysis., For the
perceptual identification task, in contrast, no effect of varying levels of

processing is found (Jacoby and Dallas, 1981), Finally, prior exposure to an item

had an equivalent effect on identification report regardless of whether recognition

.memory levels were very poor or almost perfect,
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Kolers’ work {1974; 1975} 1976) also implicates a dissociation
between tacdit and reflective memary measures, In his task, subjects read severall
lines of text in which letters were rotated varying degrees, The measure of
interest was reaction time. Subjects demonstrated a general practice effect in
reading the translated text} their fime to read a passage decreased with extended
experience with the task. Mare interesting, however, was the finding that on later
testing of the skill, subjects read px;eviously presented text more quickly than
novel inverted text, This fadlitation of reduced reaction time for old items has
been observed up to a year af/tgr study. Recognition for repeated items, huweve::
was found not to be as{iated with th-ese fadlitated reading speeds, and was at
chance levels a year I(aj:er.

A similar relationship between recognition and lexical decision has
been identified by Scarborough, Caytese and Scarbarough (1977).| Ina leiicai
dedsion taslgk:.ybjec“s‘ a‘re asked whether or nat a string of 4atters constitutes a
ward, Subjects will shaw facilitation in accuracy' and laten::x%responﬂ t;n
repeated presentations of target items (e.g. Hayman, nate 1), this finding can be ‘
obtained with nonwards, as well as words, Since nonwords do not have pre-existing
‘ representations iﬁ merﬁory. the repetition effect is attributal?le to a spedfic v
prior experience. Performance in lexical dedsion, however, 1s ess';entially
unaffected by temporal dellays. whereas recagnition perForm;ance is -signiﬂcantly ‘
rediced (Scarborough et.al., 1977 ‘

) Tulving, Schacter and Stark_(1982) have also provided evidence for

the dissociation between the two types of tasks. Successful completion of
graphemic word Frégments is fadlitated by prior presenfatiun of the target items.
As with the other tadt measures, hawever, performance on :chis task is unchanged

after a one week retention interval, whereas recognition accuracy is greatly

diminished. Further, with the use of different materials, they replicated the
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results of the first two experiments of this thesis (Tulving et.al., 1982, P+340)
which ber:amev public (Psychonomics Sodety Conference, 1981) prior to formal
publication in 1982 (Tacoby and Witherspoon, 1982). Tulving et.al, (1982)
demonstrated that thére is no predictive relationship between the two measures of
memary. Successful performance on the ward fragment task.is statistically
inaependent of whether or not an item can be recognized.

Finally, Zajonc and his colleagues (Moreland and Zajonc, 1977}
Kunst-Wilson and Zajonc, 1980) found that subjects’ ratings of their preference for
certain pictorial stimuli is influenced by prior exposu:ﬂo»ﬂ%: stimuli {ratings
ére more Favouré.gle for old items), This effect of memary an preference judgments,
however, is not correlated with the recognition of whether or niot the items were
previously encountered,

The generality of th;se effects may be typified by a result that has
been identified by researchers investigating attributions of performance (e.g,
Nisbett and Wilson, 1977), Nisbett and Wilson found that subiects‘ introspective
reparts of why they succeeded at a task which demonstrated memorial influences wer
.
uncorrelated with and/or inadequate to account for the acouracy levels they

obtained. These subjects were unable to correctly report what they had based their

decisiens anj that is, like the amnesic, they could not reflect on what had

. 1S
~~Anfluenced their behaviour,

The evidence for suggesting the general existence of the dissuqﬂa‘fion
is compelling. Chapter Twao will examine the relationship between tacit and
reflective memory measures more tharoughly by addressing issues which could limit

the conclusion that the disscdation represents a characteristic of normal memory

performance.



1.2,3 SUMMARY OF THE EVIDENCE ,

The classic disseaation displayed by organic amnesic patients is not
a restricted phenomenon. The generality of thewgffect is illustrated by animal
studies, functional amnesias and persons with normal memory. The animal literature
results showed that the distinction between traditional reflective memory mgasures
and tadt memory tasks is an important one for identifying the dissocation. The
functional amnesia results showed that the effect is not specific te brain
dysfunction; and the normal subject data showed that the effect is not ever®
specific to amnesic states, .

Althuughilmnst of the organic amnesia results give examples which
contrast motar ability with a cognitive memory task, some evidence is reported with
tasks that cann‘Dt as easily be classified in these terms (e.g. free assocation]
perceptual identification)s Finding parallels of the dissociation with various
tasks and with variousi populations tends to lend suppart to the view that this
dissodation represents a glabal t.:hargcteristic of memory behaviour, The
generality of the dissociation wﬁu]d suggest that, indeed, there are two varieties
of memory, i |

1,3 THEORETICAL PERSPECTIVES

The conclusion that there exists at least two varieties of memory
perfarmance directs one to question the basis of the ::!issociation. The following
section is a discussion of the tl;ree explanations outliped abave! the differential
sensitivity, multi-memory systems and the differential processing views.

There are certain theoretical assumptions attached to each of these
positions, Those who argue that the effect reflects only the differential
sensitivity of the memory measures would expect the dissodation to be

unidirectional. That is, an effect of membry an tadt measures may not predict

perfarmance on the more traditibnal reflective memaory tasks, hut the canverse would
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not be true, Those who promote the mulfi—mernnry. systems view would expect the
dissociation or independence to be universally obtained. No predictive

relationship hetween the tasks should be observed. Finaliy, those who advocate the
differential procdssing approach would want to suggest that the relationship
observed is affected by the processing requirements of the task situatian, By this/
view, although independence effects are primarily observed, it would be expacted
that canditions can be a.rrangeq under which dependence in the memory results is

found. These predictions will be mare tharoughly outlined below and will be

investigated in the experimental section of the thesis.

1.3:1 DIFFERENTIAL SENSITIVITY

The dissociation has been demonstrated phenomenologically by the
subjects’ inaccurate report of an event, but simultaneous alccurate memory
berﬂ:rmance as expressed in some other form. It c.uuld be a(gued that the tagjit
memary measures simply represent more sensitive measures of memary and, thus, are
ahle to demonstrate a memary iriﬂueng:g in situations when reflective memary tasks

+

do not, The tasks measure the same aspects of memory, but differ quantitatively.
In this vein, Meudell and Mayes (1981) suggest "chat the evidenca: of learning
without coinddent recognition is characteristic of "weak" memagry. They found that
whe;x 17 manths had intervened between -.;.tudy and test, normal subjects performed in
a manner smu]ar to amnesics., Nelscn {1978} also argues along these lines by
suggestmg that recognition memary tests have a higher threshold than do the tacit
memary *. . ‘ ‘

The appeal to differential sensitivity is similar to earlier accnunts;
of the relationship between recognition and recall, It was argued that in

recogpition, all of the item infarmation ig availaple and the subject need only

decide whether the item has a match in memory. Recall was considered to be a more

ra
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difficult task since tﬁe subject’s task was first to generate possible respenses
| and then to recognize the appropriate response {e.g. Bahrick, 1970} Kintsch, 1970},
Due to the necessitiy of a generation stage, recall was assumed to be a less
sensitive measure of memoary far an event, It was argued that any dissodation of
recagnition and recall abserved would be unidirectidnal. Items that are recognized
may not be recalled; but if they are recalled, then they must also be recognized,
Similarly, it would be argued that the tadt measures of memory may not guarante;e
success on any reflective memary megsure. but success on the higher criterien
reflective memary tasks would be reliably predictive of sucressful performance an
the tacit measures,
The relationship between the twa measures could be evaluated by o
chserving functional changes due ta the manipulation of relevant variables, as in
Experiment ThrF;'e; or, according to statistical measures of stochastic independence,
as in Experiments One and Two. Evidence of the dissociatiu;l usiﬁg e%i:her-@f these
methods would argue against a position cpntragting the sensitivity of measures
'(‘Tulving and Wiseman,1975; Wiseman and Tulving, 1976} Flexser and Tulving, 1978}
Beqg, 1979) These methods will be dis’tfussed below,

| The first method consists of manipulating a relevant variable and

observing the effect that manipulation praduces in the averall means of the two
measures. Independence would be inferreﬁ when the patterning of the marginal
{mean) values of one task is diFFefent fromy and, in particular, opposite to the
patterning obtainkd by the marginals of the other task, a *cross—aver" interaction,
This farm of evidence would not allaw for a sensi;:ivity largument, since it would
demonstrate that both measures are "sensitive” to relevant memory variables; and
they are "independent” since they wauld show the effects in opposite directions.
Experiment Three presentsl a study in which an interaction can be found between the

twao tasks when subjected te the same encoding variables,



A second method involves the evaluation of the "stuchéstic
independence” of the mea?tlras by u:—'?g of the chi-square contingengy, This analy_s.is
is informative (Castellan, 1945) bec%use it‘ fan examine the relatiﬁnship betwegn
the measures at an item by item level. Subjects may be able to perform at

| %

reasanable levels on either of the tasks being measured (i.e. the marginal

information shows equivalent performance), but the retrieval events may still be

o

independent of one anather. For any particular retrieval attempt, there may not be

" a predictable relationship hetween the access of an item on one occasion an'd the
access of that same item on some subsequent accasion. The contingency table allaws
one to asse*.;s this independence. Further, one can abserve the conditional
probabilities of the contingency table to reveal directianal relationships between .
the measures by indicating the probability of respanding one way, given that a

cert.;in response has already occurred, In contrast to a differential sensitivity
argument, if stochastic independence is cbtained, fi which XZ=0 in the ideal case,

the probability of suctessfully responding or a "high threshold” task of

recognition is nat predictive of also*being successful on a "low threshald” tacit
memory task, If there is a dependent relationship between the measures (i.e. a
significant X2 relationsh‘ip is obtained, as is‘predicted by the sensitivity.view),

then showing memary for an event by one measure would predict the memory outcome D"F
the ather task, The noti ny therefore, is that thig statistic can evaluate the
rélatiunship"betv.«'ueen t.h emary measures in terms of predic/tive retrieval success;

and the finding of stochastic independence would be incompatible with a sensitivity

argument, .

»

Both of these methods of examining the independence between the
measures have been explored in the following experiments., Both can evaluate the
adequacy of a sensitivity of measures argument; and each represents a completely

independent evaluative method, {Note! to analyze the results using the chi-square

-



+contingency, cnr;sideration has been given to the "Simpscn’s Paradox" issue
(Simpson, 1951} Hintzman, 1980} Flexser, 1981) ~ see Appendix A
1.3.2 MORE THAN ONE MEMORY?'
B One current conceptual dichotomy in the normal memary literature
. cuntr\ists memary for episodes or specific events and memory for general or semantic
k.nuwledlge (Tulving, 1972), Episedic memory is characterized as staring infarmation
regarding personal experience and the temporal-spatial relations among events,
Contextual information that distinguishes one event from another is critical for
this type of memory, Episodic memory is considered to be imhortant for recognition
dedsions, since being able to refer to a specific instance would allow one to
decide whether ar not there was a previous occurrence of the event, Semantic
memary is considered to be free of any reference to personal experience, and is
defined as representing the arganized knowledge pecple passess about meaning, rules
and symbolic relations and "deoes not register perceptible properties of inputs, but
rather cognitive referents of input signals” (Tulving, 1972, p.386), Semantic
memary would be important for skills such as problem-solving, reading and
' comprehension. 'Knuwledge of precisely when and in what context a learning event
~ocourred is irrelevant, -
&lthough the epis'odic—seman_tic distinction was originally proposed as
a convenient descriptiqn, some investigators havetreated episadic and semantic
rﬁemury as répreseﬁtingl two independent memary systems (e.g. Kintseh, 1775) Watkins
and Tulving, 1975} Shaben, Westcou;‘t and Smith, 1978; Tulving, 1983). Some have
ev-en tried to determine the ph;giological carrelates of the two systems (Woad,
Taylor, Penny and Stump, 1980; Warrington and Weiskrantz, 1982), The suggestion-

has been that the episodic memory system would be respansible for the reflective

repart of a spedific event} whereas semantic memary would be influential-in ongoing
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behaviour in a more general sense without specific temporal or contextual reference
to any particular prior event. The possible existence of these two systems has
been presented as an account of the dissociation observedin amnesia {(e.g.
Kinsbgurne and Waod, 1975} Kihlstrom, 1980} Schacter and Tulving, 1982), It is
argued that, in amnesics, the episodic memory system is impaired. Amt;esics are

unable to refer to autobiographical memories, however they can succeed at tasks

which allow for the expression of general knowledge te.g.rmal 1.Q. levels;

preserved ianéuage shills), ’}4 K C.‘ ;

A related, but somewhat different, perspective concerns the possible
distinction between procedural and declarative knawledge as uséd in the artifidal
intelligence literature (Winograd, 1975), The distinction is-reminiscent of the
classical-dichotomy between "knowing haw" and "knowing that" and seems to represent
other related distinctions such as habit versus pure memary (Bergson, 1910}, and *
memary without record versus memory witﬁ record (Bruner, 19469), The
prucedt;ral/d'eclarative distinction has frecently been procmoted by Squire and his
colleagues (Squire, 19823 Squire and Cohen, 1982} Squire and Zola-Morgan, 1983).“
l':’rocedura.l knowledge is said to be "accessible anly by engaging in or applying the
p:rocedures in which the knowledge is contained,...There can develop in memary a
<general> re;ﬁresentation based on experience that changes the way an arganism
responds to thé environment, but this representation...does not afford access to
the spedfic instances that led to the change® (Squire and Zola-Morgan, 1983,

p.14). Declarative knowledge r?presents the acquisition of specific facts and data
structures that "reflect the outcomes of aﬁplying particular procedures ar that
reflect particular instances of their application* (Squire and Zola-Morgan, 1983,
p+14), Procedural knowledge is responsible for memary displayed through acticn,
whereas declarative knowledge is responsible far the ability to assert awareness of

an event or report of a prior acourrence. The distinction may be more clearly
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represented by the_£al/lowing: knowing when and where a skill was learned may be
critical for reflection, but may not be relevant ta the execution of the skill

itself, Procedural learning could account for the preserved rﬁator skill ability

th;at is observed in amnesia, while still permitting a substantial re;‘lective
impairmentAThat is, far amnesics, procedural learning is normal, but the ability

to form'a det:lan'a"ciw;l record of the learning is impaired.

Tulving (1983) has.prorhoted yet anather multi~systems account of the
dissodation, a view which was stimulated due to concerns regarding the structural
and functional distinction between semantic and episodic memory (e.g, McKoon and
Ratcliff, 1979} Anderson and Ross, 1980), Tacit memory tasks, which could he
classified as semantic (e.g. lexical dedision, word completion and perceptual |
identification), display episode specific effects (e.g. Carroll and Kirsner, 19823
Tulving et.al., 1982 Feustel, Shiffrin and Salasoo, 1982) and vice versa (Franks,
Plyban apd Aul':!le, 1982}, The evidence of pricr event spedfidty in both
reflective and tacit memory tasks, then, seems to reflect a phenomenon which is
tonfined to only one of the memary systems described - episodic memory ar
declarative knowledge, Some investigators have argued that apparently abstract or
general knowledge can he simply the application of episcde-spedific knowledge
(Brooks, 1978; 'Medin_and Schaffer, 1978; Faroby, 1983), Semantic thearists,
however, deal with episodic effects by arguing that there is a temporary activation
of the semantic system w gl}ws for the expressian of ‘repetltmn eFFects if.
tested over shart durat {5}*5\1‘5 'suggestion is inadequate to account for the
results, hawever, since facilitation can be observed over the long-term le.giup to
a year after study), One solution to these critidsms tésbeen to suggest that the
disparate results indicate the existence of yet angther memory system "as yet
poorly understoad” (Tulving et.al,, 1982, p.341; Tulving, 1983},

" Each of these views argues that the dissodation abserved between the
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memary tasks is a consequence of separate mqr\:ory systems rr}édiating memory function,
It is assumed that the differential results on the two classes of tasi{s occurs
“because the tasks tapped different memory systems" (Tulving, 1983, p.97) T;aci.t
n'iemary tasks engage the system which is respansible for general knn;wledge lor scme
"other" memary system), whereas reflective tasks interrogate tt:|e system responsible
Fc;r récnrding specific contextual details of an event, Since the memory tasks are
identified with different underlying systems, the independence between the measures
is an exp‘ected and unavaidable result. Independence would be chserved between the
two types of memaory tasks because the memary systems theyl engage are independent,
Obtainin_g cqnsistent independence results, by use of the methods mentioned earlier;
L

would support the multi-—sj}stems view of memory,

1.3.3 A ﬁiFFERENTmL FROCESSING VIEW

A aiffé;ential processing account of the dissodation emphasizes the
importance of diFFerences in retrieval processes and the interaction between
encoding and retriéijal. These processes can be active within a single memory
system and represént the utilization of different types of information. If the
requireménts of taci_t. and reflective memory tasks emphasize the use of different ~
types of inFormation. then one could argu-e that the dissociationyin performance ~
reflects a qualitative difference of merrIc?ry function in terms of the differential
processing of inform_ation, rather than the operation of diFf'erer:t systems.

The nature nf'this processing account is most easily explicated by -
first describing the generally accepted account of the relationship hetween reéll /
and remgnitiun‘memory, an account which can be generalized to explain the
relatiqnship between tact and reflective measures of memory. Under some

conditions, performance nﬁ a recall test does predict recagnition performance and a

dependent relationship between the measures is ohserved. However, contradictory to
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the differential sensitivity acﬁount discussed garliér, it ha:s. also been found that
words which cannot be recognized can sometimes be recalled (e.g. Tulving and ]
Wiseman, 1975), That is, the relationship between the two_types of test can
approximate independence, A recognition test, therefore, cannot simply be an
e:asier ar mure-senﬁitive version of a fecall test. The relaticnship between
recognition and recall has been described in terms oF:.i)iFFerences in the retrieval
information pravided by the two types of test (e.gs Flexser and Tulving, 1978

The recégnitiop test provides a "copy” cue to aid retrieval, whereas recall is
reliant on the test context and other itéms recalled from a list as retrieval cues.,..
Since the two types of test rely on different types of retrieval informatian, the

re{un.::ip between ‘performance on the tests can approximate independence,

v .
Howeverit is impo .int to note that the relationship between the measures is a
!

“variable one. J

The variable relationship between recall and recognition can be
pxplained by suggesting that there are f}u-funﬁs of recognition memary, a
suggestion that has been made by sev;ara.l investigaturf_-'. {e.g., Juaola, Fischer, Wood
and Atkinsan, 1971} Humphreys, 1973} Rabinowitz, Mandlér and Barsalou, 1977;
Maﬂd?er, 1980), Although there are discernable differences bet)v:een these numeraus
descriptions, there i an apparent consensus that recognitian memory can be derived
from two info'rmatioﬁal suurces.. Recognition can be determined by being able to
respecif, the'origiﬂgl event, given available contextual cues, On the other hand,

an event)may be recognized as familiar, solely bn the basis of available perceptual

information. .

Mandler and his calleagues (Mandler, Pearlstone and Koopmans, 1967}

Mandler, 1972; Mandler, 1930} Mandler and Rabinowitz, 1981) have been the most

vacal proponents of the view Phat therg/are twa farms of recognition Memary.

Accérding to Mandler (1980), if a test item seems sufficiently familiar, it will be

£l



acclepted as being "oM", If an item is not sufficiently familiar, a subject can
employ a retrieval c%empting to recall the test item or its study context
and, thereby, justify a recognition decision, Feelings -QF familiarity reflect
memary for the perceptual characteristics of an item alang with its intra-item
integration, Recognition of an item made on this basis would be expected to be
independent of its recall, since the fype of infarmation being used to assess
familiarity differs from that which weould be used as cues for recall, In contrast,
dependence between recognition and recall would be predicted for a recagnition
dedsion based on a retrieval check, In this case, the crganization of items in a
list or their inter-item integration is important, the same type of information
that is important as a source of cues far recall.

Jacaoby and his ‘cnlleagues (Tacoby and Dallas, 1981; Tacoby and
Witherspoon, 1982 Tacoby, 1983) have also argued that there are two bases for
recegnition memory decisions, and have related thé "familiarity” basis for
recognition d_ﬁcisiuns to effects on perceptual performance. Following Kolers
(1974} 19735), Facaby .and Dallas {1981) note that the effect of prior experience
with an item is to produce an increase in the "relative fjuency" or ease with which
a subject’ is able to process the repeat_ed perceptual infarmation as compared to
novel information, Further, they sugdest that differences in the fluency of
processing perceptual information may be respansib'le for judged differences in
Famili..{rity and sefve as a basis for recognition dedsions. 'I"hat is, processing
information in a very fluent fashion can result in tw‘hat since‘
sdmething wa's interpreted or prnéssed relatively quickly, it must have been seen
previously, In this vein, subjects in recognition memory experiments often report
that old items seem to "jump out” at them, By the view proposed above, this
jumping out is due to an influence of recent prior experience or"perception, and

can be used as a heuristic for the recognition decision, Experiment Six is

‘- . > \
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directed at evaluating evidence for the ability of subjects to judge changes in
processiné information, If the subjécts are able to detect phenomenalogical
differences in the stimulus presentiatio‘ns continge‘nt on the items’ memorial status,
then this would support the view that subjects do have a basis on which to make an
attributive judgment; é.nd would suggest that in this way, recognitian responses can
be derived from perceptual information,

The pérceptual fluency heuristic is nonanalytic and does not
guarantee accuracy since factors that are definitionally irrele:?nt to the
recognitian decision can contribute to relative perceptual fluency: For example, a
"new" ward might be perceptually identified mare readily due to its accurring
Freque?tly in the language, Use of the perceptual fluency heuristic would lead to
more false recognitions of high frequency words as compared to low. frequency wards.
The other basis for recognition dedsicons, retrieval of context, is seen as heing
more analytic and conservative, "The retrieval of the context assodated with
episodic events is Cconsidered> the more impartant determinant of recognition
{decisions>" (Feustal, Shiffrin and Salasuq_! 1983, p.60) since it is restricted to
information that is definitionally relevant to the recognition memory task., In
this case, the subje‘ct reflects on the relevant prior experience and deliberately
attempts to retrieve the prior study context of the tested item in order to decide
whether a particular event had occurred previgusly, -

By the abave discussian, only one of the two types of processing, s
retrieval of context, truly involves reflection. The relative fluency basis far
memory perfarmance, in cnntr.ast, relies on perceptual information. The
dissodiation between reflective and tacit memory measures would occur because the
tasks _typically invoke these different type«_'-'.loF processing, In a recognition test,
the more reliable basis for 4 decision would be the retrieval of contextual

information. In tadt memory tasks, no confirmation or test of retrievability is
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encouraged or required, so that the perceptual similarity between the test and a
) >

prior event is sufficient ta allow one to respond. The independence between these
ms}asures reflects the individual acress of a spedfic prior\memory episode by
making us%f:\f\-“’chese differential sources of information,

Jf'-Iowever, if the relationship between the measures is best described

in terms of processing differences that are guided by the types of information used

in the task, then the manipulation of available information should produce

" dependent effects as well, A dependent relationship between the memory measures

wauld be expected under conditions in which both tasks are reliant on the same type
of informatian which would invoke the use of the same types of pracessing., For
example, when the perceptual fluency basis for a recognition judgment is used,
dependence between re\lcugnitinn and tacit memory measures would be expected. If
perceptual information is effective in accessing the memory episcde in cne task, .
then it should cantinue to be eFFéctive on a similar su'bsequent attempt.

The predicted variability of the relationship between the reflective
and tadt measures is reminiscent of the variable relationship found betw%en
recognition and recall tasks and is open to the same'ﬁnterb;retation. One can
assume a single me;'n_r'y representation; and potential dichotomies between the
measures can be attributed to differences in the types of retr';eval infiormation
made use of and/or the types of processing that the tagks niguire. Finding
variable relationships between tasks can be easily acocounted far in terms of -
differential ‘prnceésing, but is awkward for a multi-systems view which identifies
the separability of the tasks with the separability of the memory stores. By the
multi-systems view, it is expected that independence of the tasks waould be the
obtained re-_‘;ult (Tulvﬁg, 1983). Experiments Four and Five are d\1rected at the

distinction between these two theoretical perspectives,
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1.4 AN OVE]VKEW OF THE EXPERIMENTS

The experiments presented in this thesis will investigate the
diéscu:iatiun. its limitations, and its potential contribution towards current
theoretical accounts of memory phenomena. The experiments will be spedifically
concerned with the issues referred to earlier. Emphasis will be placed on
substantiating the genérality of the dissodation (independence - Chapter Twa), the
manipulation of this effect (dependence -~ Chapter Three), and passible sources af
variance that can account far these apparently cantradictory results (judgments of
familiarity - Chapter Four),

1.4.1 THE TASKS

In amnesia, the dissodatimtbem-mes abviaus only when one assesses
mhemury in ve;ry different ways! the reflective memory measures of recognition and
recall identify the amnesics’ memory impairment; the tacit memary measures of motor
tasks display the amnesics’ memory ability. Thertype of measurement is clearly an
important factor in allowing the phenbmenon to emerge. This conclusion is
substantiated by the animal preparation studies regarding the physiological basis

of memory. The contruversia.l and int;nnsistent findings from this research may be
best understocd as reflecting the impartance of the MEmory measures,

What is at issue when investigating the impartance of the memary
measures employed, is whether or not the amnesics’ preserved ability is restricted
to and representative of mator skills alone, That is, does the disscdation
cbserved between ft;ljese measures simpiy reflect differences in cognif'ive and mator
abilities? Qr, can other tacit memory measures which more clearly implicate the
cognitive system be found to produce _a similar pattern of results. By globally
defining tacit mef'nnry measures as those which assess the influence of memory i

terms of changes in on-line performance, cne can prepare experimental paradigms
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which would allow one to assess verbal knowledge (i?c:.‘:’a skill which clearly
invalves cognitive ability) in order to address this questicn. )

The tacit memory tasks employed in the follawing six experiments
incdlude a variety of measures selected an the basis of the global criterion, The
measureg include spelling behaviour (Experiments One and Five), perceptual
identification (Experiments Two and Four), completion of word fragments (Experiment
Three) and perceived-time judgments (Experiment Six), Each of these tasks could be
performed without the inclusion of a prior study phase, and as such do nat require

that the 's{iject necessarily refer to a spedfic previous event, These will be

compared to a reflective memory task of recngnit{on.

1.4,2 THE EXPERIMENTS

Chapter Two will present three experiments aimed at exgmining the
generality of the dissaciation - ar:rospdiFF;erent populations and experimental
paradigms. Experiment One will investigate the dissodatinn in Korsakoff patients
and will use verbal materials, in arder to demonstrate that the dissodative
behaviour amnesics display is not restricted to a distinction between motor skills
and cagnitive abilities. Experiments Twa and Three are directed at investigating
the dissodation in normal memory spbjects and employs different measurements and
means of evaluation in order to esta!.nlish the robustness of the phenomenon,
Observing independence will suggest that the dissociation effect is not restricted
to particular patient populations, nor to the type or sensitivity of the memory
measures, but rather may represent a qualitative difference in memary function.

The third chapter investigates the variability of the relationship
between the memary mea;sures in order ta more clearly describe the dissodation. By
itseiF, the dissodation could either indicate the existence of two separate memary

systems or the differential use and processing of information by a unitary memaory.
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Finding either independent and dependent relationships between the ‘measures under
different processing conditions could indicate that a single prior event ar
representation influences the behaviour, but that the access of that event will be
similar or different, depending an the limitations imposed by the tasks, Such
restramts are observed in Experiments Four and Five, Qbserving vanable
relatmnshms between the measures which are contingent an manipulating the type of
available information would be an awkward result for the view which identifies the
diFFerent tasks with different memories,

The fourth chapter is cortcerned with possible sources of variance
that contribute to observing a dependénce between the two measures, In particular,
this chapter onsiders the assumption that the recognition task can make use of
different sources of information and it is this effect that praduces the
dependency, Recognition predominantly makes use of cgnte;tual respecification of
the ariginal learning event, Some authors have argued that another basis for a
recognition dedsion is the judged fluency or efficiency of processing perceptual
information. If this is the case, then one should be able to ideqtify some |
conditions under which it is clear that a response can reflect _thi's‘
phenomenalogical judgment. Experiment Six is aimed at investigating this
possibility,

Finally, Chapter Five will present a general discussion which
summarizes the Findings of the experiments and what can be inferred from their
results, -The results from the experiments are interpreted as suggesting that the
dissodiation represents the differential processing of available information rather
than a quantitative difference between the two measures or the exi\s:ence of two or

mare memory systems.



- CHAPTER TWQO ~
EVIDENCE FOR INDEPENDENCE

" In this chapter, thrp\egperiments are presented which examine thé_
dissodation between reﬂer:tivé and tadt measures of memary. The experiments will
address two of the issues discussed in the introduction) the generality of the
dissodation and the adt;qua;y of a sensitivity explanation,

The first issue is concerned with establishing the generality of the
effect, For dissodation to be considered a robust phenomenon, consistent evidence
of independence between reFIect_ive and .tat:it memery measures should be obtained
with various subject populations, te;sks. and means of evaluation, Both amnesic and
normal memory subjects will be tgsted and three experimental paradigms will be
employed in the following studies, The dissnéiation would be viewed as a general
memary phenomenon, if feund under these diverse conditions.

The second issue is the adequacy of the sensitivity argument as an
explanation for the dissociation. Given the methods of analysis used in these
studies, one can determine whether the effect is descriptive of the quantitative
differences between the measure_;,, the differential sensitivity position, or rather, -
reflects a qualitative difference in memary. A differential sensitivity view would
predict a dependent relationship between the me;asures. The tacit memory measures
may or may not be able to access a particular learned event} however, if the memory
is accessed by the less sensitive task of recognitian, then the tacit memary task
shauld also reveal evidence of memory, Finding stochastic independence between the
twa respanse measures and showing that relevant memary variables produce

L}
differential results in the measures, would eliminate this argument as a passibie
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thearetical account of the dissociation,
e L™ .
Collecti@, the major purpose of the following studies is to
provide convincing evidence of independence in order to support the argument that

the dissodation is a reliable manifestation of MEemory.

2.1 EXPERIMENT ONE'-
THE DISSOCIATION IN AMNESIA v

The main findingiof interest is that amnesic patients can exhibity
memary influences in their behaviour, and this inflyence is apparently divorced
from any recogn}‘tbaln of the previaus experience, The following experiment was an
a.ttempf to Formali; investigate this dissodation in Korsakoff psychosis patignts.
The study had three main objectives which will he outlined below,

One objective was to demonstrate that the preserved memary ability
observed in amnesics is not restricted to perc ual-mogur skills, Amnesics
consistently show normal practice effects iri tms which involve repeated ﬁotur
abilities (e.g. mirror drawing - Starr and Phillips, 1970}, It is necessary to
determine whether this memgrial effect is constrained to these tasks, or can be
chserved in any task which allows.Fur the e:q:nrec.-'.s'.il:m~ of memory in a tacit way,
Memory evidenced with the use of verbal material may be considered a convincing
test of this nation,

There has been ‘some suggestian in the literature that evidence for

nreserved memory can be found with verbal materials, Warrington and Weiskrantz

'(1970) have 5hown that, under certain conditions, cueing An amnesic with fragmented

or partial versions of previausli} experienced words improved their ability to
reproduce the target items. If the item had a restricted number of possible
solutions, the amnesic was mare likely to report soluticns to target items than to

navel ones, Unlike the motor skill tasks, hawever, this task did nat display

L4
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normal levels of performance in the amnesic,

As suggested earlier, the requiremeats of the task affect the
behavioural responses observed. One might expect thg/t‘.nurmal performance levels
would be observed if the amnesics were asked to simply free assodate to the
fragmented cues, Along this vein, it is interesting to note that when amnesics
produce a response in a paired-assodate recall task, they insist that they are
"merely guessing"] they say they cannot remember the learning occasion, never mind
the particular items in the list. Yet, their responses frequently show that they
are guessing in a manner that demanstrates the effect of sarlier learning.
Amnesics might succeed at the task, verbal ar non-verbal, if directed reference to
the earlier experience is not required. In the following experiment, memory for
verbal material is tested. Homophone item:_-'. will be biased, through meaningful
context in a question, towards their 7'10»; frequency” spelling pattern, Then memary
will be assessed by two measures. One task will involve'a recognition dedsion,
The other task is designed to reduce any inclination on the part of the subject to
1ntentmna.11y refer ta the study p(ﬁa.se as a basis for respondmg. This measure is
based on the subjects’ spelling behaviour for homaphones. ‘

A second objective of this experiment was to produce evidence of
preserv~ed memory in the amnesic with a minimum of spedal instructions. Subjects
are given a single priof exposure to the test material in the context of an
inddental learning paradigrh. Since there is no mntinug'd_ﬁrggg/a.ted experience with
the material, the memory performance observed will not represent practice effects
or artifidally-preduced goad learning. The memoriai influence will be based )
simply on having subjects answer questions that contain the target items; in an
ihcbnspimous manner. Showing memory influences in hehaviour under these
conditions would provide compelling evidence for suggesting that amnesics have

preserved memory abilities for verbal material,



( 36

o, | | |

Finally, the study was designed to examine the dissaciation
phenomenon with controlled, comparable measures. As mentioned earlier, most of the
evidence for the awareness-performance discrepancy arose from the casual
observatmn that amnesics could show fadilitation in relearning measures of a task,
but would cantinue to deny any phennmena.l familiarity with the repeated situation.
In the following experiment, separate measures of the subjects’ recognition and
on-line pz;rformance are obtained in order to directly compare the respanses, The
recognition measure is a dependent variable in the Same manner as is the tacit
memory measure. The dissaciation will be evaluated by a formal analysis of the

independence between the measures, as well as by subjective phenomenological

report.

2.1,1 METHOD
Subjects !

‘ The five subjects in the amnesic group (mean age=57.8) were diagnosed
Korsakoff psychosis patients having severe memery deficits as assessed by clinical
methods. The patients, all having long historiet of alcdﬁgusm before
hospitalization, are presently residents of the Bro&;/ili;'"lf‘sychiatric Institute,
Brackville, Ontario. Typically, they are unable to recall day to day events and
have retrograde 'amnesia of varying lengths for events prior to their illness.
Glinical interviews and assessments were Ct;nducted by Dr.S.Page (clinicalk
psychologist), Dr.M.Siddiqui (psychiatrist), and staff - all of the Brockville
Hospital, and Dr.G.Winocur (experimental psycholagist) of Tr;é’ﬁt University. This
was necessary in orde‘r‘.m screen patients so that none particpating in this study
were incapa-ble of completing the tasks or displayed signs of dementia and/or other
cognitive complications that could render the data uninterpretable. All produced

intelligence quotients within the normal range (mean I,3,=93,4) as measured by the
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Wechsler’s Adult Intelligence Scale (W.A.LS.), and were cunsideréalnnrma.l with
respect to general comprehenlsion abilities, Naone the less, these ﬁ&:bjeds obtained
below narmal scores, by at least ane standard deviation, on the Wéchsler Memory
Scale {i.es scores were below 85} mean=73.6),

The comparison subjects were first year McMaster University
undergraduate students (n=5), who received(cnurse credit far participation. This
population, although not selected as a control.on the basis of sharing comman
chara]cteristics with the amnesic patients, did serve as an interesting contrast
grc\;;é in this study, The students v:lere huch younger (mean age=20.4)..and, clearly,
. d:c{ not. have similar histories ‘F ajeoholism or institutionalization, Nor did they
have any‘notic'eahle cognitive defidts, particularly with respect to memary
abilities. However, as a contrast group they were able to provide two main
comparisons! firstly, as a normal memaory control in order to assess the
effectiveness of the various memory measures, A substantial memory effect should
be abtained with this group regardless of the way in which the memary is examined
assuming the tasks adequately assess memory ahilititgs. The amnesics, on the other
hand, are not expected to consistently displ_ay evidence of memory. Secondly, this
group can be examined as to whether the dissadatian being investigated can be
obser\{ed st.atistically and/or through subjective phenomenologica_l report in young
subjécts who are cognitively alert and haveuno memory complications due to age,

i

toxic disease or organic brain dér'n‘aae. That is, one can question whether the

N

L8
dissaciation is specific to the amnesic popuiation. This second factor is s

important for addressing issues whith ‘concern the transfer of knowledge between
results obtained from abnormal and narmal populations.

Due to the nature of the stimulus materials chosen for these studies,
for this and all subsequent experiments, all subjects were required to be native . | \

English speakers or to have $poken English fluently for at least ten years,



Materialg ¢

The materials empldyed in this study focus primarily on the use of
homophanes - wards that have a single phonetic proncundation, but have at least
'two different spellings and meanings (e.g. stairs and stares), In this study,
hamophones with anly two spellings were used. Narms on spelling pattern .
preferences were abtained {e.g. Galbraith and Taschman, 1969) and are categorized
into low and high frequency spellings (i.e. least versus most preferred),

Although these norms can be affected by many factors, such as
frequency of occurrence in the language, the preferential spelling pat’.cern data
indica.te\t;ttpiff:er‘entia.l spellings do emerge given isolated presentation of a
homophone: None the less, appropriate within-subject control items are also
'included. Appendix Bl presents the lists of homophane words along with all ather
material used in this study. Mode of presentation was auditary for all phases of
this study so as to insure the homophones would remain ambiguous according to their

phonemic characteristics and be disambiguated only throuwgh meaningful context.

FPhase One - Study: Thirty unrelated questions were constructed, Half of these
questions were designed ta bias a hemophone item, through meaning, towards its low
frequency spelling pattern. In every case, the homophone is included as part of

the question and is not required as an answer from the subject. The remaining 15
questions were inddeded as distractar items and did not contain hamophones, The
level of difficulty of these questions was quite low and frequently
auvtobiographical. Table 1.1 provides examples of the stimulus format, Two random
sequences of presentation were employed.

Phase Two - Spelling Test: The test materials in this phase consisted of a list of

60 single waords selected from four different item sets. The "critical® set
consisted of the 15 homophones presented in the questions from phase ane, Note

that throughout all experiments the “critical” items will refer to items which are
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Table 1.1
—_— [
An Example of the Stimulus Format
For Experiment Gne

Phase One - Ouestions .
) Name the days of the ueek. (homophone)

What is your favourite sport?  (nonhomophone)
Phase Two - Spelling

honophone nonhomophone
old  week (critical) spart

, new  waste (control) fence

Phase Three - Recoenitidh Test

old  week {(critical) spatt
new grate irain

A
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presented in all phases of the experiment and are évaluatecl accarding to the
contingency analysis where appropriate. The "control® set contained 15 new
homephones not previously given. These two sets are the primary items of interdst,
as one ca.n examine thege to assess whether or nat the subjects’ spelling behaviou;'
is influenced by the questiups. Whereas control ite‘ms should produce high
frequency spel]@ng patterns representative of the norms from which they were .
obtained; the speiling of critical items could demonstrate an inFluen.ce of the
ﬁearlier biasing procedure, In addition, two sets of nonhomophane distractor Qords

were included, Fifteen were chosen from the distractor questions in phasé une;

- equating for amount of previous exposure for a later test of recognition; another

. : B} ]
15 were new items not heard in the earlier sessicn.

Phase Three - Recognition Test! A second list of 50 words was constructed. of

these, 15 were the critical homophones and 15 were the nonhomophones chasen from’

tke phase one questions. Another 20 items, ten homophones and ten nonhomophanes,

\

not previously presented in any phase, were included as distractors. Word & N

Y

presentations were randomly ordered.

(}(Prucedure o - .t{:&
‘ All subjects were individually tested in a single session which

lasted approxi:'nately one hour. A set of instructions was read to each subject

indicating therq were a number of phases in the experiment, and that eachfWould be

introduced individually, In this way, an incidenta.l_learning format was used such

that there was no direc{bed-:equirement to learn or study the material, nor was

there prior knowlege of later task requiren}ents - particularly : ith regard to

subéequent memary evalqation. | ?

L4

Phase One ~ Study! Subjects were asked to listen to a number of questions and to

—~—

/ -
respand orally to them immediately after eacﬁfpresentatim with one word or short

phrase answers, All questions were answered adequately by both groups of subjects,

-

-

.

L
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necessary prerequisite for any disambiguation of the homophones ta occur,
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but wiil not be formally analyzed. The responses primarily derved the function of

assuring that each question was attended to and suffidently understood, a -

-

ﬂ_gse‘;l‘.wo - Spelling Iﬁ: A list nF‘ words was read to each subject, After each
wo_rd, the subject was. required tosspell the item aloud and the respanse was
recorded for later analyses. Occasionally, su\bjects were tempted to give two
spellings for a particular homophone. In this‘\case, bath spellings were recorded,
bu.t only the first spelling produced was accepted as the offidial respanse

{frequency of acturrence - for critical items=.033; fur control items=,039).

Phase Three - Recuqmtmn Test! Durmg this phase, another list of words was

presented, I}Fter each ward was read to them, subjects were asked to write down on
a sheet of paper anly those wards they recognized as having heard during the
question phase., Respénses were scored for correct acceptance of "old" and false:
accrep;ance gf "new" items. The spell.:ing of homophane items was also eva@.

2.1.2- RESULTS P

As expected from the pgpulation norms, high frequency spelling

patterns ocour with a high pro!ﬁfty 'FDT\{'hE control homaphones presented in
isolation (means! amnesxcs==.600, narmals=,773. See Table 1.2 and Figure 1.1),
However, the cn't@ homophanes that were subtly biased tawards a least preferred
speﬁing pattgrn produce a significant increase in the lﬂbability of low frequency
spellings (anmes_ics=.62;:nd +217; normals=.506 and .200; p<,01, See Table 1,4},
Note that even the amnesics display an eFFeCdf prior experience in behqviour when
performance is assessed with this measure, With verbal materials, and a s‘ingle
prior exposure to the target itep. the amnesics’ behaviour can be inﬂu:nced. As __
evidenced by the observed crass-over in spelling pattern (Figure 1.1), bath

amnesics and normals demonstrate a substantial memory influence, significantly

C



Table 1.2
-Mean Proportion (and Standard Deviations)  ~*=
of Homophone * Ttems
Spelled in a Particuiar Pattern ‘:

»
Annesics Narmals
Critical Control Critical Control

Low Frequency 4627 (.076) ,217 (.054) 306 (180) 200 (,115)
Hich Frequency  ,230 (,074) ,400 (,047) A% GU0 773 G 1L2)
Incarrect 143 (,082) 187 (.099) 000 ¢,000) 027 (,037)

2 - critical = honophones bissed during question phase
- control = pew homophones

;
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redudng the dominance of a high frequency spelling preference for biased items,
The analysis of variance for this experiment is provided in Table 1.4.\ The2x2
analysis for spelling patterns includes a between-'i.ubject factor {groups - Amnesics
and Normals) and a within—subject factar (low spelling pattern versus ather
s;;élling). Note that low spelling is contrasted with the cnlla.p;ed group of high

b s
and misspelled items, since the effect of interest is only whether ar nat the

'homnp‘hnnes display the memory bias from the study phase.

Despite the evidence of memary effects with the spelling measure for
both groups, the recos)\itiun data replicate the typical findings. While subjects
with normal memory capabilities tend to do very well on this measure (mean=,771),
amnesics’ recognition fesults are typically low {mean=.240} see Table 1.3 and Table
1.4} (Note that 4‘ values should be calculated per individual based on a large
number o?"tria.ls. This was not possible in any of the studies veported due to the

lack of data points., Instead the recognition results have been averaged across

subjects in order to provide a general description of the discrimination level

cbtained in this and following experimentsh

" This dissociation between the amnesics’ performance on the twao
measures was statistically evalvated in terms of-the chi-square test for
independence. Tables 1.5a and 1.5b present the contingency analysis results. The
obtained chi-square test levels evidence no indication of dependence" between the
two respanse measures for amnesics (XL.765), or for Normals (X2=1,497),
Regardless of the extreme variation in ‘;he averall recognition abtained by the two
groups, the comparisons ‘invariably result in independence, Narmal subjects’
performance, althaugh not obviously differential on the tasks, also display
stmgﬁc independence between the memory measures, As the conditional
pruba.bi_l‘ities demonstrate (Table 1.6), there is no p;'edictable relationship between

the performances on the two tasks for either population. Successfully biased



Table 1,3
" Hean Proportion (and Standard Deviations)
of Itens® Called "old" in Recosnition

0l

—

New ¢

foresics  L260 (L149) 073 (L 059) 8
Normals J73 (171) 060 (L015) 4.3

X - old itess = homophone and nonhomophone from question phase
- new itens = homophone and nonhomophone items not
previously presented

- Note! The recognition differefces are not attributable to a criterion shift
since the false alarms are similar for both groups. In this w2y, Amdesics are
demonstrating an ability to accurately discriminzte between old and new items,
even though they perform well below Narmal levels of performance

—
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Table 1.4 N>
Analysis of Variance Tables
for Experinent One

ANDVA for Spelling Patterns

Sorce  Sum of Squares d.f. Hean Square E Prob,
Srow 6,05 1 8,03 22 NS
Error 19.2 8 2.4
Spell 140.45 t 140.45 482 <N
SP x Gr 4,05 i 4,45 It 1,35 NeS.e -
Error Ziol 8 3.0
Total 193.75

ANOVA for Recognition

Source  Sum of Squgres difs Mean_Square E Prob.
Erowp 144.4¢ 1. 1#.49 16,8 <
Error n 8 9.0




items, those cbviously influenced by memory, were no mare recognizable than
recognition for any of the items in general, and vice versa. "

The dissaciation between the two tasks far amnesics was further
supparted by the spelling patterns abserved in the written responses for
recognition.. For amnesics, even though there was a significant increase in low
frequency spellings for the spelling test, in recognition there was no evidence of
a biasing effect (t=2,092, 4 d.f,, p>.05)s For Normals, on the other hand, written
recognition responses were invariably.spelled in the low frequency pattern (t=13,7,

4 d.f., p<.05),

'2.1,3 DISCUSSION
The data from the spelling phase clearly demonstrate an influence of
memory on subsequent behaviaur in both Korsakoff patients and N::u;mals. Subjects
tended to produce high frequency spelling patterns far the control ;tems; whereas
the critice:i'items ten‘ded to be spelled in the luw‘_Frequency form. Particularly
interesting isl the apparently preserved memory pa‘('for‘mance found with the étient
popul#ion for materials that are not considered perceptual-mator in nat;ure. By
employing a very subtle question-answer procedure and measuring performance witﬁ
spelling behaviour, unlike the findings in past studies concerning vérbal memary
tasks, substantial retention of the prior learning can be observed in amnesics. In
addition, this effect is not one of practice or repetiti'on. Providing a single .
auditory exposure to the critical hOmdphones in their low frequency form
significantly alters the Korsakoffs' (and Normals’) spelli’ng-behaviour. This
result ceinddes with r;Iuch of the recent literature that has made use of cc:mpara.ble

"cognitive® tacit memary measures, Amnesics show item-spedfic savings in reaction

time for re-solving anagram problems {Baddeley, 1982) and the Tawer of
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Tsble 1.5

Chi—square Tesi for
{- Spelling Pat Versus Recognition
of Criticsl H:neB .

fmnesics
Recoenition
Hit  Miss

J180 447 677

JA73 .30 373
25370
¥&=,745

oy

e

.Low
Spelling
Low

I - neither of the X2 values are significant

L9

v

Nornals
Recognition
Hit  Miss

15

091 304

S5 1N 494

780

x=1,497

P



Table 1,6 ¢
Conditional Probabilities® for Critical Homophores
in the Seelling BxperfAat—
P(R/Sp)  P(Rn)
Rr=recognition
Amnesics ai g 253 Se=1low frequency
spelling
Nornals 821 J88

X - for ingependence! P(Rn/Sp)=P{Rn)
~ X valves are not significant for either growp (See Table 1.5)
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Figure 1,1 - Hean Froportion of Homophore Itess (Critical or Control)
Spelled in Either Low or High Freguercy Pattern
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Hanoi Puzz}t (Cohen, 1983} fe—reading inverted text script (Squire and Caohen,

19823 Moscaviéch. 1982); and show fadlitated accuracy for word cohpletion tasks
{Graf, Squire and Mandler, 1983) at levels which are equivale/nt to normal contﬂrqls.
In those studies that have.tested the measure aver a long term, the memorial effect
has been shown to last for weeks and months, even without interim experience,

The recognition data, hawever, do not demonstrate these effects of

retention in amnesics. As is typical of this memary measure (see far example,

Warrington, 1974} Huppert and Piercy, 1976), narmals perform considerably higher in -

-

a recognition task than do amnesics.

Caonsider what this implies for thé amnesic population. They
obvigusly can act in a manner which is consistent with memary for a highly specfic
event. They spelled items in a foarm which otherwise would not be produced had the
werds not tl/een heard in that particular prior meaningful context. Yet, when
amnesics are asked if they could identify those same items as ones which occurred
in the question phase, they not only responded negatively, but also typically asked

—

"what questions?", This dissadation found with Korsakoffs between their spelling

* performance and their recagnition of the responsible event is typified in a

c:liniclal observation reparted by the French psychalogist Claparede (1911), cited in

MacCurdy, 1928

"«l tried the following experiment...to see if she
would better retain an intense impression that set
affectivity into play. I pricked her hand farcibly

with a pin hidden between my fingers. This little pain
was quickly forgotton as indifferent perceptions and,
shortly after the pricking, she remembered no more of
it, However, when I moved my hand near hers again, she
‘pulled her hand back in a' reflex way and without
knowing why, If,in fact, I demanded the reason for
the withdrawal of her hand, she answered in a flurried
way, ‘Isn’t it allowed to withdraw one’s hand?’..or
sometimes she would try to justify herself with
‘Sometimes pins are hidden in hands’. But she never
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recognized this idea of pricking as a memory" (p,119),

Theeindependence analyses in this experiment reflect and extend this
finding of d%ssudationi using verhal materials, The contingency tables provide no
statistical evidence for dependency between the two measures. The implications of
a disscdation from the literature an functional and organic amnesia have heen
substantiated with the empirical and statistical evidence provided in this study, ™
Whatever additional processing ability is required Fur' the acknowledgement of a
prior event, for Korsakoffs, this is nenfunctional, presumably due to their brain

o~
dysfunction. An account of the disarder may include a disconnection interpretation
(.which suggests thét ablation of the system creates the dliss:ociatiun in the organic
amnesic (e.q. Warrington and Weiskrantz, 1982),

However, the dissodatian is not simply an artifact of @normﬂ
memary behaviour, since a similar pattern of results with the independence

analysis emerged for the narmal subjects’ data, The item by item analysis shows

there is no predictable relationship between demonstrating a memary influence in

the spelling of a hamophone and r’ecngni:‘#g that same item as having been presented .

earlier. For normals, the awareness of the prior occurrence of a partif‘:ular item
' is independent of whether or not that same item gemonstrates an effect of memory in
spelling behaviour, For Korsakoff patients, the independence is maore extreme in
that they have essentially ng awareness of the previous encounter. These results
suggest that the spelling performance measure accesses memary in a manner which is
different from and independent of recognition, _ >
N A differential sensitivity argument cannot account for these results,
Without alternative evidence, one might attribute the Korsakoffs’ performance as
demanstrating that a recognition task is typically unable to exceed the patients’

criterion for acknowledging a previous event, Once exceeded, hawever, recognition

- performance should be predictive of tadt memary performance, Thus, a sensitivity

f
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argument waould hawe predicted a dependent relationship between the response
measures, The stochastic independence of the measures, depicting no erelatic:rvz.hip

7 ‘ :
whatsaever, tends to rule this out as a viable explanation, *

R

The multi-memory system account, which attributes the independence to
structural constraints in memory, however, would: have predicted these results,
They waould argue that the findings support the view that there are ‘;t least two
memory systems. In the amnesic, the system which is responsible for recojnition is

amaged, whereas the system which allaws F.nr memorr'ia_L expression in some other Form
is int;c\t.—.l;‘nr normal subjects, both memory .systems are functional, but they
function in ad ndepender!t manner,
The diFFerentiai processing account would also bé satisfied with

these results. This position would suggest th?t the two measures are independent
due to the diFFerEnt types of information being proFéssed in the two tasks, The
spelling performance reflects the fluent processing of available perceptual
informatian, while recognitian r'e}uires contextual infarmation for the
resped.ﬁcatiun of a particular event, For the patients, the perceptually-ariented
process is intact, while the ability to retrieve context is not. Narmal subjects
are capable of processing either fdnd of infarmation, so memary is evidenced by
both measures, but in an independent fashian,

) Although it is not always a benefidal strategy to attempt to devise
or support normal theories of memary ;n the basis of a.no?r'ﬁlies in abnormal
populdddons, the stochastic independence results for narmals in this study implies
the generality of the dissegation, The 'Eglluwing two- studies are designed t.a i
invest‘fgate th‘e rabustness of this result in normal memory papulations usifg,_ }*

various measures of memary,
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2.2‘ EXPERIMENT TWO - -
PARALLEL DISSOCIATION IN NORMAL SUBJECTS

The dissociation between tact memory perfermance and reflection is
an obvious phenumenun in amnesics, From E:cpenment One, it is clear that they caﬁe_
shBw normal levels of memory influence in an-line performance, but are unable{u
repart this 'u_1F1uence or display its effect on traditiunal reflective tests of
memary. In people with’ ﬁormal ;nemory abi'lities, the dissodation is not as.‘
directly obvious, As observed in Experlment One, measures of memdry evidence
substantial effects thh normals, regardless of the manner in which it is tested.

The a.na\lyses from the first experiment and results from the nortmal
memory literatere review suggest, however, that the dissociation is characteristic

of narmal memory. The following experiment was designed 5pec1F1caJ.1y ta examine

,{he dissodatian; fn normal memory 5ub]ects behaviaur, vaxdmg an example

*

mdeeendence similar to that obtained in%xperiment One using a different
experimental paradigm, a different sensary made and different materials would
implicate the robustness of the dissociation effect,

The paradigm chosen was a comparison of perceptual identification and -
recognition memary. Perceptual identification involves the identification of items
which are tachistoscopically presented in some degraded form for a brief dEratinn
(e.gs using a mask to terminate visual processing of the item)s This was judged to
be a useful tacit measure of.memary, as the subject’s task i?simply to read a.loud\\
the material fhat is presented. The recognition task requires the conventional
two-choice yes/no} recognition dedision . '

The perceptual identi;i—cng’; :and recogeitiun measures would makt

contact witp- earlier research as they maintain some of the characteristics of

\

. -
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measures already investigated. Warrington and Weiskrantz (1948; 1970) emplaoyed

fragmented visually degraded versions of items in their cueing studies with 5 e

-amnesics and found a noticeable memory influence in behaviour, Williamsen et, al,
{1965) used visually degraded words in their studies with the posthypnotic amnesic
. subjects and' obtained similar findings. Both sets of results suggest that measures
of visual idént_ification are capable of displaying memarial effects, and can be
' interpreted in terms of the dissodation sinte recognition levels were at chance.
Further, based on the results obtained by Jaceby and Dallas (19813. there is an
implied dissodation between thase two tasks in terms of the differential influence
encoding variables have on the two measures. Whereas, the "levels of processing”
technique {Craik and Lockhart, 1972} has repeatedly shawn effects in recognition
tashs} the perceptual identification of previously presented items produces equal
facilitation regardless of the encoding manipulation.

Procedural Considerations! Any dependence or independefice found will
be interpreted as indicating the relationship between the tacit measie of memary
an'd recognition. In arder to avoid alternative accounts of the results, careful
consideration must be given to sible methodological confoL:nt;; u:‘ hich could
artifidally produce these relationships. These procedural concerns will‘!(e\/
discussed below. e

On re-analysis of some data collected by Facoby and Dallas {1931),
the order in which the tasks are given was considered a pos'sible confound for

producing dependency between the two measu7(see Figure 2,4), Sequential

passible source of dependency in the

ordering effects\have been acknowledged as

contingency analyses of memary retrievs alymphreys and Bowyer, 1980} Tulving

et.al,, 1982}, Recognition can be substardy . uvenced by two or more &

repatitions of an item (e.g. Donaldson, 3 & rc;eptual identification, in

tontrast, has been shown to be minimally affected by two presentations, if at .all
4

»
]

ad
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tbut see Feustal’et.al.. 1983 - using a clarification proce:jure). The re-analyzed
data were based on results in which the recognitian taafz followed perceptual
identification. Recognitian, therefore, had been expated to repeated presentations
of the items. The analyses for the different experiments produced significant
dependent Chi—square valués (p<.01) and may be’attributable to this repetition
effect, As a result, order of task presentation has been reversed in this
experiment,
Levels of perfarmance are another important consideration, Ceiling
effects can bias the indepéndence analysis in a unidirectional manner, thereby
| produdng a confound in the interpretation of the results. In arder tao allow for
\vaﬁable levels of responding, three relevant manipulations were included in this
study. The first involves the length of delay between study and test. Although
perceptual identification demonstrates enhanced perfarmance aver long periods of
time (e.g. up to a week later - Jacoby, 1983}, recognition accuracy decreases with
longer intervals, The second manipulation served to vary the amount of similarity
between the study presentation a.ﬁd recognition. The test material was presented

——

either on the computer screen (as in study), on a typed sheet of paper {same

\ ’J

P

|G -

’\,__.é'é\sory mode; different cc;ntext). or auditorily by tape-recorder (different mode;
\ﬁi'fﬂerent context), As the similarity hetween presentation format decreases, S(L,
does recognition acturacy (e.q. 'I:ulving and T_homsun. 1973). (Manipulation of this
variable was ngt, pqisible for perceptual identification. Due to the nature of this
task, test presehh(wn was the same as study presentation - on tht screens) The

third varia.bli involves the frequency status of the test material (Thaorndike and

S~ Lorge, 1944). Both recognition and perceptual identification levels are affected

by this manipulation. Low frequency items are better recognized than high
frequency words} whereas, high frequency items are mare readily identified than low

frequency items in perceptual identification. These three variables should produce
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enough variation in responding between the two measures in arder to assess any
consequent variation in the independence relationships. Further, as pointed out.in
thé introduction, demanstrating that variables differentially affect the two tasks
is one source of converging evidence for independence.

Finally, given that the primary purpose of this study is to‘
investigatg whether or not the dissadation is a gt;.'neral finding in persaons with
narmal memary, it is important to investigate the phenomenon under a number of
different conditions, This allows one to estab“}:ish how frequently and under what

v

wonstraints the relationship can be found,

22,1 METHOD
Subtects !

,;D ' Seventy-twa first year McMdster University undergraduate students
{mean age=20.8) participated in this study for Introductory Psychalogy course
credit, Each subject was assigned randomly to cne of sii conditions. The
conditions consisted of the twelve possible combinations of! " presentation mode of
recognition (three typt;s; bétv&één-subjictﬁ), lengtl:l of del.;.y between study and test
(immediate or delayed 20 rnii*uutes; between—subjects) and frequency status of test
items (high or low} within—subjects), Subjects were tested individually, in a
single session which lasted approximately ane hour. -

Materials !

One hundred and thirty wor s were selected on the basis of their
frequency of ocourrence in the language (45 high! A and AA, 45 low! <45;
Thorndike and Lorge, 1944), All items were five letters in length. Ten of t.hese
items were used solely for practice in the perceptual identification procedure,

The remaining words were included as test items and were counterbalanced for test
e s e

et

’

item status (critical versus di tt_'actorbwes\mfun positions were randomized

~——
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(three orders). The materials for this experiment are provided in Appendix B2.

Phage One - Study! A list of 72 words was constructed, Forty-eight wards (24 high

and 24 low frequency) were designated as the critical items. These were to be
pfesénted in bath the recognition and perceptual identification tests. The
remaining 12 high and 12 low frequency wards were ta be tested again only during
the third phase, thus serving as a control for repeated presentation éFFects from
recognition on measures of perceptual identification. An example of the sti@lus
farmat for this experiment is provided in Table 2.t, All items were presented
individually for a one secnnﬁuratinr_l o;-n ; FDP-8 computer screen,

Opticnal Phase ~ Delay Task! For "delay" conditions only, a math quiz intervened
between the study and test phases. The questions consisted of two pages aof simple
arithmetic problems which took appraximately twenty minutes to complete,
Ar‘ithmetic problems were uséd s0 as to avoid any stimulus interference with the
word material, and yet provide a solving activity and time dela-y to encourage lower
performance on tests of recognitian.

Phase Two ~ Recognition Test! A second list of 72 words was prepared, consisting

of the 48 critical items from pha.sé one and 24 new items (12 high and 12 low
frequency) that served as distractors. The materials were presented in cne of
three formats, depending on the condition assigned: either on the FDP-8 computer
soreen, as were the first phase items (SCR); typed in capital letters on & sheet\of
'~

paper (TYP); or presented auditorily by ta.perecnrder (AUD), )

Phase Three - Perceptual Identification! The final list included the 48 critical

items from both previcus phases, the 24 distractor items from phase one, and an
additional 24 new items (12 high and Ql:w) not previously encountered in this
‘experiment, The new items determine abaseline control for levels of
identification,
'
Tachistoscopic presentation by FDP-8 computer was used. A black

) .

- ¥



Jable 2.1

én Example of the Stimulus Format
For Experinent Two

Phase One - Study -

low freq.  high freq,
critical chalk grass
1-pres, qourd ‘TWrse

Phase Tﬁ - Recognition Test

low freq. high freq.
critical chalk grass
navel truce child

Phase Three - Perceptual Identification

low ff‘eq. hldl ﬂ'ﬂo

critical chalk arass
1-pres, qourd nrse
novel prire birch
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cardboard sheet with a rectangle window display (8,5 cm, x | cm.) covered the
screens The stimuli were presented in this display area, Exposure dyration of the
items was set at 35 ms, for all subjects. This rate was chosen based on the
results of pilot data and ather experiments using a similar technique (e.q. J'ac‘nE‘y
and Dallas, 1981) which indicated this as an average level for sucressful
perception of navel items approximately 50 pe@f’ the time, Warning signals
indic.at_in'g the space in which the test item would appear (- ~) preceded,
while a mask (&&&&&) immediately succeeded each item. The brief exposure of the
stimulus, in add;ticm to the masking procedure, make ideﬁtiﬁcatiun of the item a
difficult task, Trial pre".-‘.entatinns were subject-paced,
Procedure ¢

The subjects were told that an objective of this experiment was to
investigate speeded reading ahilj:ties and; as partial evaluation of this skill,
they wourld be required to read aloud material presented at di{'-'Ferent exposure
rates. Subjects were informed that there would be a number of phases in this -

/zperiment. As in the ea;lier experiment, and all subsequent experiments, each
phase was introduced individually, thereby minimizing tasI.( requireniffiv’
expectations. The subjects were given no indication of the memary test component
to this experiment,

~.-¢5 _Phase One - Study! Each subject was s’eated in frant of the computer at a distance
of 70 to 75 cme  The subject was instructed to simply attend to and read aloud each
ward as it was presented on the computer screen. Incorrect responses were

infrequent (mean=,025) and did not alter averall lavels of performance on later

tests, ' ' .

Optional Phase - Delay Task: Squcts were asked to attempt to answer a number aof
simple arithmetic problems in a 20 minute period. This phase served anly as an

interference task and the results will nat be analyzed.

P‘\
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Phase Two - Recognition Test! For this phase, a list of words was presented in one

of three formats. In all cases, subjects were asked to indicate whether or not a
particular word had been given during study. This response was obtained in various
ways, depending on the presentation maode. For the SCR condition, subjects were
asked to respond to individually presented items by pressing one of twq butt::s an
a panel - eith;r “yes" or "ng", For the TYP condition, subjects indicated their
dedsions by circling the positively identified items, For the AUD condition,
subjects were instructed to write down only those words they recognized as being
preyiously read during study. Note that these conditions vary not only according

ta the mode of presentation of the test material, but alsa according to the manner
in whicﬁ the subject can rt:'i:ndr This factor also :nay contribute to the desired

varying levels of perfarm on recogniticn. All responses were collected for

L )

later analyses.

Phase Three - Perceptual Identi ion! Subjects were told that this phase also

—

involves reading skills, but that this time the presentations would be much faster.

They were required to identify briefly presented items by reparting aloud the waord
that was to be flashed on the screen., Subjects were given ten practice trials
befare the test phase offitd began in order to familiarize them with the
procedure. \J B

Prior t‘u each trial presentation, a message was printed on the
computer ("PRESS BUTTON WHEN READY"), When adequately attending to the screen, the
subject was asked to press a panel button to initiate stimulus presentation,
Warning lsignals appeared on the screen for a duration of 500 ms., followed
immediately by the test stimulus. After 35 ms., the word was replaced by the mask,
which remained on the screen for one second. Subjects were told that the mask. “

indicated the termination of the trial, As soon as the item had been flashed,

subjects were to report what they had read. Guessing was encouraged. Subjects
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RESULTS

[

Subjects are able to discriminate between ald, previously read items
and new distractors when making judgments of whether or nat an item was presented

{

inljhﬁ earlier phase. Critical items were correctly recagnized more often (mean -+
old=1682, mean new (falsely recognized)=.071), Mean performance and averaged

arcuracy discriminations (d*) for ttne twelve conditions are provided in Table 2.2,
‘ Recognition performance varies dramatically as a function of the

" different conditions, As expected, recugnit‘ion scores decrease over time, even
wi?h a delay of 20 minutes (p<.01* see Table 2.4, and Figure 2.1), In additian,
recognition accuracy is affected by the frequency status of the item. Low
frequency items are consistently recognized better-than high frequency words
(means: low=.811, high=,552} p<.01)s Further, the level of retention, as measured
by recognition, varies across the three modes of test presentaticp #.01)y This
result demonstrates the influence of repeated context, Being tested in the same
foPmat as the learning (reading) phaﬁe is maost beneficial, apparently due to the
very close match between study‘a.nd test (SCR mean=,750). The encoding specificity
principle (Tulving and f:'lurﬁsnn, 1973) would predict this result, since it suggests
that the more similar the test situation is to the learning phase, the rnare(
cnmpletel} one can reinstate the original context, thereby making maximal use of
available cues, (Note, hawever, that thé false alarms also shaw this effect, and,
therefore, the d’ values do not demonstrate consistent differences), Being tested
in the same modality as the study phase has some advantage in recognition, even if
the formal presentation has been somewhat altered, As can be seen in Figure Z.1,
recognition of t.he typed ite‘ms (TYF mean=.682) was better thanh condificns in which
\items were read aloud ta the subject (AUD mean=.604); While all main effetts

Y
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Results from the Recoenition (Rn) Phase -
Hean Proportion of Iiems Judaed as “01d™%
Including Averaged Discrimination Ability (d)

Hode Delay  Freq.  Correct Rn False Rn 4’
SCR

I L 303 97 2,36
I H - J29 132 1.74
)] L +830 423 2,12
TP I L 894 +143 2.83 D= dEIa‘J
I H 618 042 2,06 L = low frequercy
] L /804 (098 .22 H = high frequency
D H K] 021 1.82
AD I L J43 428 2,32
I K 1304 028 1,88
D L 4688 028 2,38
)} H JA79 483 1,3

1 - correct Rn refgp to critical itess which are correctly recognized
false Rn refers to novel items which are incorrectly called old
- for standard deviations*refer to Table C.1 in Appendix C

"

SCR = presentation on computer screen
TYP = items presented on typed sheet
AD = itens presented by tape-recorder
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Figure 2.1-- Mean Proportion of Items Reported as "old“ in Recognition]
(a) = correct report; (b) = incorrectly reporting new items as old



pru.duced the expected results, no significant interactions were obtained. The
twelve condit‘iﬁns, hbwe&ar, adequately served their function of producin_éj a wide
range of accuracy levels for remgnitin}-l;‘\ This, in turn, allows the independence
analyses to be evaluated under a variety of performance levels,

Previously presented items are better identified than navel items in

~

the identification task (mean critical=.789,me§p novei=J16; p<{.01, See Tables
2,3 and 2.4y and Figure 2.2), This result indicates that gt"significan? and pnfent
memory effect is obtained for items that are not extensively studied, and are not -
tested in a manner that relies on the consdous interrogation of the previous
specitic 1earning‘experience. Note that the analysis of variance evaluates only
the critical and n):wel item comparisans, since there was no difference between ance’
and twice presented items {(means=.748 and .789, respectively, t=0.87§ p>.05. See
Table 2,3), The lack oF—\a difference between these items suggests that\no further
repetition effect, beyond that of a single experfence with the item, occurred in
perceptual identification. A second exposure to the critical iten}s due to the
intervening recognition phase does nat increase the probability of correctly
identifying an item. ' g

Fréquency in the language praduces differential results for overall
perceptual identification (high > low, p<.01). The ordering of this effect s
opposite to that obtained with the recognition measure. Huweye’r. the degree of
enhancement due to prior experience with an item ig greater for the @, '
words (p<.01): There was no change in the patency of the ald-new effect gver dela’y
interval (p>.05; interaction of old x delay! p>.05S), ar sensary mode of the ~<
intervening task (p>,05), This pattern is unlike that found in recognition, and
indicates that these {.'ariables do not affect the two task measures in the same
manner.

=

The differential patterns obtained on the two tasks imglicate the

Ml
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Table 2.3 :
RS -
Results from Perceptual Identification (PI) -
- . Hean Proportion of Items® Correctly Identified

Mode Delay Freq, Critical. 1-Pres, Novel

SR I L 791 742 4313
I H .992 .M .708 ’
0 L 812 L - am 333
0 'l 1845 835 W50 1= imediate
1bid 1 L 1694 3] 333 0 = delay
1 H 799 \815 444 = low frequency
D L JH 493 389 H = high frequency
b H ;< RN 1 719
AD I b 494 1681 354 .
’ I H R <70 791 758 g
D L 491 V573 313
D H .815 : vic} 574

- X - these items include critical items (presented during both Rn and PI),
ance presented items from study (1-pres.), and navel items
not previously encountered in the experiment
- for standard deviations refer to Table C,2 in Appendix C

SCR = presentation on computer screen
TYP = items presented on typed sheet
AD = items presented by tape-recorder\

A
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Table 2,4

N Anzlysis of Variance Tables
\ for Experiment Two

ANOVA for Perceptual Identification -

' T~
mmwmmmam/\g)

25
)
18

190,19
49
83
+J4

413.79
2.81
088
84

R

o5

m

9.351
9.¢
1.08

180,73
3.2
2.3
165

Hode 7.44 2 .72
m!i‘j 09 1 A9
HNxD 13.78 2 6.8%
Error 741,83 b6 14,77

.
Freq, az.78 1 32,78
FxHM 4,00 2 * o 2.00
FxD 1.04 1 1.3
FxWxD 2.11 2 1835
Error 191,02 66( 2.89
0ld 895,58 1 885,350
OxH 11,19 2 29
0x0 N7 \ 7
OxHxD .49 2\ 1,85
FxaQ 140,54 ff/l 169,58
FxOxH 2.19 2 1,89
Fx0xD 3 1, ) [ X] ]
Error 1X2,49 & 1.71 )
Total 18224-%

ANDUA for Recognition
Hode 9.1 2 K.
Delay k17 1 gz
#xD 1.9 2 3.5
-Errar ecclyal b6 .5
Frea, .04 L 17
FxiH 12,48 2 8.84
-~

FxD 5.8 1 J.06
FxMxD &H 2 .7
Error Ny %) 1.98
Total 168547,
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N.S.
NS,

Prob.
<01

<t

N.S.

R
NS,
N.S.
N Ss

N

“



e

/ ~

55

r

dissociation., The data can be further evaluated in terms of the stoc\hastic
independence aralysis. Regardless of presentation mode, delay or frequency
manipulations, the chi-square leévels provide no indicgtion of dependence (see Table
2.5; for the chi-square tables, see 'fables 2.6y 2,7, 2,8) Ti’\is indepeﬁdence

relationship is clearly demonstrated by tﬁe conditional probabilities which provide

no evidence of predictability between the two response measuges (see Table 2.5).

PJert:eptual identification of successfully recognized items is no greater than
identification for unconditionalized items (i.e. P(PFI/RM) essen.tiall)'t equals FP(FI)
in all cases). The relationship of these conditionals can be graphed to illustrate
this independgritze (see Figure 2,3). For complete independence, the conditional
probahilities should equal the marginal probabilities and, therefore, produce a
diagonal line at.45 ;:Iegrees. As is evident, the data reliably fall on ar about the
diagonal line - a visual indication of the independence obta.ined.l For comparison
purposes, one may refer to Figure 2,3, which display; highly dependent results -
none of which Fa;l on the~diagonal axis,

The marginal probabilities in Tables 2,6, 2.7 and 2.8 demanstrate
t>hat a variety of manipulations affect the tasks differently (i.e. altering levéls
o:F recogn;tion,_but not of perceptual identifit-:atiun). ’ The contingency values for
each cqélitiqﬁ also show thaT?h—e—r:\easureé are um‘relate:zll in terms of their

predictability for performance on ejther task. Given the-consistent resuits acrass

all twelve conditions, there is no teason to reject independenc&.

- .
A

2.2.3 DISCUSSION | . Lo
This experifent has been primarily a thorough demonstration of the <

in::iapendence between a tacit memary misure and a reflective memary measure,

Althou%t} prior experience can faclitate later performance (for example, itet:ns

could be more readily identifi it is not necessari)y an‘eFFect of which one is




/ " Table 2.5

Conditionel Probabilities®
as Compared to the Marqinals -
far all twelve conditions jn Experiment Tuwo

Mode  Delay fres, P(PLAY)  P(PD) 3
SR 1 L 801 T 1,9
Ty A 883 K< I U
Dn L > 807 813 (204 ‘
: D H < 865 463 1= inmediate
P 1 L 696 J494 A6 D = delay
I H 817 IR 1.8 L = low frequency
D L 738 J4 A28 H = high frequency
D H 847 83 il
AD 1 L J13 S 14
I. H 841 ST 1,3
0 L 708 491 917
D H TS, 83 2
X - for independence! P(PL/Rn)<P(PT}
- all X are non-signitichnt (p>.0%) .
. ) /// ‘ ) -
SCR = presentation on cOmputer screen - -~ -
TIP = ifens presented gn tuped sheet N
AD = itens presented by tape-recorder ) \—/
. M.
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Chi-square Test for Independence

- Perceptual Identification (PI) Versus Recognition

(Recognition is by Screen - SR - Presentation)

Inmdigte
2.42) Low Frequency Z,6b) High Freavency
Racognition . N Recognition
Hit  Miss Hit  Hiss
Coo 723 8 9 Cor .4 .28 .892
[ G T __
Cor .88 429 219 Cor 485 A3 .18
93 T8 21
' Cu
. x?-x.:m | \ ) X, 419
e
Delry
Zéc) Low Freayeniy 2.8d) High Frequency
: y
Recognition Recognition
Hit  Miss Hit -~ Miss
Cor 470 .82 812 Cor 42 73 g5
PI / 2 S
[>T N I Cor 485 30 I3
B3 57 A3
Ya,2t6 > Yo, 483
»
N ~  d
\ . ; K’_‘ 1]
.
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Table 2,7 -

Chi-square Test for Independence
~ Perceptual Identificstion (PI) Yersus Recognition
(Recognition is by Tuped sheet - TYP - Presentation)

r o r .
279 . lwFreweny . 27 Hish Freavency
Recognition Recognition
Hit  Miss Hit  Miss
-~
SCor &4 a0 94 Cor 505 294 799
s S : T
Cor - 272 . A3 13“ Cor 113 188 n
B89 104 618 382
X b4 R=t,0%8
Delay
. - ¥
2.7c} Low Freavency 1 Z,7d) High Fresvency .
-ﬂ\ B
Recognition i Recognition
/ Hit  Miss x Hit P&’
o~
Cor 595 .45 .74 \ng M e .8,
P : T
Cor 211 M9 248 Cor 062 K5 047
. /\.
B8 1M < TV, 1] S
- Xy 124 - $ies 3
1
Cl/\ . . A A
=
) N
. [ ]
Y ’ i
v LA
.
—hi?-'



Chi-square Test for Independence
- Perceptual Identification (P1) Versus Recognition
{Recognition is Auditory - AUD - Presentation)

Inewdigte
280 iFrewey | 28 High Frewency
, Recognition Recognition
Hit  Hiss Hit  Miss
Cor S .64 .69 v eV aB e
P1 P1
* BWr 213 a3 K Cor a7 - 83
m o SH 9%
4 ' | R T sla e X&1,304 .

( Delay
Qev
2,8c) Lov frequency 2.6 High Frequency

. \ Recognition ‘Recognition
Hit  Miss Hit - Miss
Cor A7 24 491 Cor .1 M1 815
T _ L2 S
v ome 3w Cor 188 088 .i88
. L4
8 a2 - Ly ' !
¥, 917 27,444
' o
J LA
c ~ ) 1
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of items .4 -
identified .
given . Screee
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s X . ) fuditory= &
\\J/—\
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l .2 . |1 16 -8 1-'
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nrwart'im._of_ itews
9 [\ mcepwa;ls identified
Figure 2,3 - Percestudl Identification (PI) and Recomiti;n\isn)
plotted in terms of the Conditional Probabilities « @
e and Marginals . - :

X - complete stochastic independence'is indicated
by the diaganal (i.e. P(PL/Rn) = P(PL))
- 311 X valves indicate independence (range of XZ=.024 to 2,44)
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Figure 2.4 - Re-analyzed data plotted in terms of
. the Conditional Probabilities and Mardinals
~ corparing Perceptual Identification (PT}; -
#d Recognition (Rn) perforaance . '
J ~d5tained re-snaluzed data from stu:lns '
. in which the tion phase folloved -

»  percestual identification

I

& .
I - corplete stochastic independence is indicatedby the diagonal (i.e. P{PI/Rn)=P(PI})
= the results display dependent relationships which may be attributable to
3 tuice-presented effect on the ‘recognition scores ”
- 3ls0 see. Tulvmg et.al, and Feustal et.al. for sinilar repetition effit

]

on recognition performance
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aware (that is, recognition of those same items is not guarenteed). The experiment
was successful in providing evidence that the dissodation which is
phenomenalogically Fnend in amnesic patients is readily obtainable in persons with
normal memory. First, in all twelve conditions, there was no relationship hetween
the recugmhon and 1denhﬁcat1nn of any particular item. Secondly, althoughthe
temporal variable p_[gduced sﬂimﬂcant changes in the marginal levels of
recognition, the delay did nu% diFFeren-tially affect the accuracy levels obtained

in identification. Finally, subjective reparts during the debriefing period

indicated that most subjects were unaware of the correlation between items in the

study phase and the later identification test - a phenomenological exampje of the

diesodatiuh. Even for those subjects who did notice some relationship between the
items, they repurt'edly did so only after identification of the item was complete.
This can be supported by analyzing trends in accuracy by serial position which
demonstrate that identification accuracy did not differ between early and later
presented item-;.

Consistent evidence for the g@daﬁon was provided across a
variety of situations, and as such does not denote any specific constraints in
being able to produce these results. ’Iﬁstead, it appears that the finding of a
dissodation, at least between the perceptuaLidentiFica.tion and recognition

measures, is a robust one, \J

~ EXPERIMENT THREE - .
2.3 A CROSS-QVER INTERACTION
1a order to further evaluate the generality of the dissociation, the
next‘ré;eriment makes use of a different experimental paradigm. It was suggested
in the first chapter that there are two separate methods with which to obtain

converging evidence of a dissodation. The ftocrqtastic independence method used in
- ' )

~ K

’-

~-
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Experiments One and Two represents only cn:\e of these, Cross-over interactions of
the marginals is a second methed which cu'uld iﬁditfate the existence of a
dissociations The following study was designe{\; assess the effect a context
manipulation has on the behavioural outcomes of recognition and yet another tacit

‘ -
memary measure,

As can be seen in Experiment Twa, context c;rwnipula.tions clearly have

an effect on recognition performance levels, S/oﬁ'\e context manipulations also have

been shown to affect perceptual identification (e.g. Tacoby and Dallas, 1981; W
Jacoby, 1983a; 1983b). In one set of experiments, Jacoby (1983h) had subjects v [/
either read items in isolation, read items in the context of a word that predicts 4

its occurrence, or generate the target items from a context word (its antonym). On
a later test of recognition, subjectg’ memary performance was better for items
learned in the context of another word, How;\?éh perceptual identification |
accuracy was poarer for iten';s learned in the context of another item. For tests of

recognition which are assisted by making use of contextual and assodative C
information in order to respedfy the original ocrurrence of an event, better
L &
performance was expected for the context conditions. However, it was argued- that

]

T
the reader uses expectations gained from mntextf to reduce his or her reliance on

[ 9

the analysis of visual~m£nr‘rﬁta’tion. Thus, for tests which emphasize the use of
visual information, as in the perceptual identification task, study which reduces
the wnalysis of visual information is less useful, -

Using word completian as the tacit memaory measure, and a test of
recognition, cueing context was varied in the follawing®tudy. Evidence for the ~
dissodation wauld be pravided by observing different and opposite effects of the -
context manipulation on the two tasks., The tacit memory task in t.his case

invalves filling the missing letters of items in arder to produce wards. It does

not as directly assess. visual analysis as does a test of perceptual identification.

a oo . )
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However, since the requirement of the tadt memory tasks is to simply respond to
A\ -

the presented situaticon, then the use of stimulus in?grmation may play a mare

important role in these tasks than it does in reflective tasks, Context,

therefore, could affect performance on the two tasks in an cpposite manner.

Z2.3,1 METHOD )

, ' A

L -

Subjects 3 \;(
This study consists of f\ra\o related experiments, Sixty-four first
year McMaster University underg\r_afuate students (mean a%e=19.9) partiapated in
this study for Intradbctury Psychalogy course g®edit, Eigtt _gruup sessions were _—
held. and subjects were assigned to a condition on the basis of which testing
session they signed up Fnr (N=8 per condition). The two expenments differed only

-~

with respect to the gtuﬂy Forma.t involved (read or solve), The faur conditions of (

L

each experiment consisted of a context manipulation {cue or no cue ﬂ\rovided’lduring

study), and twao test formats (word cempletion oy recognition). Thq(é}perimental
session lasted for approximately two hours,
Materials @
~ g
A word pool af 120 low‘ﬂ'equency words (6 to 8 letters in length) was '
selected from an experiment by Tulving et.al. (1982). A serhantically-related ward
‘s . h
was chosen for each of these items to act as the e in the context conditions
Ay
{e.g. cueing word - remedy} target word - antidote), The items were assigned

randomly to three different subgroups and counterbalanced for test item status

{critical items, new at study. and new at test). The materials

-

&
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Table 3.1
An Bxample of the Stimulus Farmat
For Experinent Three s
Phase One - Study
Read Solve
Context  REMEDY - ANTIDOTE REMEDY - AM-1DO_E
Mo Context ANTIDOJE - AN IO E
\.
Phase Two - Test
' Btudy Recognitipfi Mord Fragnent
Read - Context ANTIDOTE = A \IDO
‘i Read - No Context ANTIDOTE A_
Solve - Context ANTIDOTE A _
Solve - No Context ANTIDOTE A
! _ ‘
¥ o
)?l _
v



having two blanks per word and only one legitimate completion (e.g. AN IDO E or
REMEDY - AN_IDO E), In the "read4g\rdups. the complete item was pmvieed (e.g.
ANTIDOTE or !EEMEDY )-I ANTIDOTE)

Intervening phase! During tﬁe next phase, subjects were gi¥en a number of
assigr;ments to do inveolving pictarial material and arithmetic problems. These
tasks were used in arder to evoid any stimulus interference with therword material,
and yet provide a solving activity and time delay to encourage lower performance,
particularly on tests of recognition.

Phase Two - Test! Eighty items (or paired items) printed in capital letters on
sheets of paper were presepféd to the subject. Forty of the items were "eritical?.
items repeated from phase one} the remaining 40 items had not been studiec{;rlier.
In the word cumpletmn test, the test items were presented as ward fragments with

only four letters revealed le.g.A_IDO__or REMEDY - A ID0_) and included the

blanks used in the first phase, Again, there was only one legitimate completion.

For the recognition test, items were presented in their complete form. A U
Procedure ! - N

The experiments emplayed a between-subject design across the four .

conditions: ite_ms were either "read” or "salved” in isolation or with a context

word; and were tested by either completing word Fragménts or recognizing single ”

items(i/ ‘.’ .- TN . /

* Ehase One - Study! Subjects in the "salving" experiment were askedto complete the

word fragments presented on the study sheets, They were given 20 minutes to
perform this task. Since not all items were solved during this phase, the test

results will be conditionali€8d on study performance. This analysis is.mare

approprlate than the unconditicnaBized probabilities far these condxtmns. If the

¢

sub]ect d ot salve an item in the study phase, they had no experience with tjlat\
\ ’ e r
item and, consequently, memory mﬂuences would not be effective,

2
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Subjects in the "read""experiment were instructed to read aloud in

50

unison the items printed on the stud'y sheets, The test items for these conditions
will\be reported in terms of overall propartion correct,

Intervening Phase! Subjects were given‘ tasks which involved similarity
discriminations for gicturial stimuli and problem—salving of simple arithmetic
questions,- This session lasted approximately 60 minutes. The results from this

phase will not be reported,

f
fragment completion task. For recognition, subjects were asked to indicite whether

‘Phase Two - Test! Subjects either received a test of recognition or a jrd
or not a word had been presented_ during the First}ahase by drcling the positively
identified items, For fhe word completion task, subjects were simply instructed to
solve as many of the word fragments as they could. Na reference was made_tg the
study phase. The results were scored for accuracy. | )

Analysis ! The design was between-subjects and, as a result, the relationship
between recbgnition perfn;mance and word fragment completion cannot be analyzed in
terms of stochastic independence, Thé within-subject design necessary for the

\\\_ « independence analysis was not possihia in this study because of a possible canfound
which cnbld arise between study and test. Subjects who studied items in context,
would be tested without context in recognition. Therefore, an a subsequent test of
ward mmplétion, also tested in an isolated form, one would have seen the

\ to-be—salved'item in both a contex; ané no context yersion. One could not assess

\vhich presentatioy, conte:ft or no context, would affect the subjects’ sofvjing -

perfgrmance. Fe
-
i The analysis of variance results are provided in Table 3.3, Note
that the dependent measure includes the comparison of critical items, since

performance on novel items does not vary with the encoding conditlons..

\.

i



2.3.2 RESULTS

e

Prior exposure to‘the word list results in a higher phe,pility of
mmplet'ﬁg word fragments of critical items than of navel items~{see Table 3.2},
regardllgrt)F thve study foermat (read or solve) Wor:! completion performance
demonstrates an influence of spyec‘ific prior experience with the target material, .
even though, like the spelling and perceptual idéntificatioﬁ measures, it does not-
require ghat the subject explictly refer to the pripr study event (that is, .
subjects are able to solve novel items ta an extent), In addition, sub}é s are

able to ttiaqim:‘nate between W novel i::‘ems when given a tesct: of

reafgniticn (see Tabla 3,2)

The presence of a cueing item during study, howevek, differentially
affects acouracy in perfurma.nEéBn the two memary tasrks. The results for the
memary tasks display op go-.-:.itg eftfects in the amount Mim a ’
semantically-related item contribytes to later pgrfurmfénce. -Recognition eu:n.xrar_y
is higher when learning involves a context item (meane'..=.933 vs, «834 for solve
conditions, and ,371 vs. 481 ﬂﬁr read}. In contrast, solving items-in isolation
is impeded by having read a cueing item during learning (means=.5469 vs. 458 for
solve, and ,335 vs, 395 far read), Due to conditionalizing the data on sfudy
performance, the "read" and "solve" experiments are not directly comparable.
However, the cross—-over pattern is observed with bath study formats (see I-‘igur;e
31) The cnnté;rt variable affects the two response measures in opposite ways
indicating that both measures are sensitive to memory relevant variables. By
examining the marginals, independence i;:. evidenced by the cross-over interaction
(task x context F=11Q, p<:01 for solve; and F=7.5, p<.05 for read. See Table

33) ) : i
~
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- Table 3,2

Suwary Table Providing Mean Propartions
(and Standard Deviations) for Itens
Responded To in Experiment Three

3.2a)
= i
Study Farmat! Test: g
s -
i I
0ld 335 (058)  L571 (,071)
Cantext
New 130 (,048) 471 (,05)
Read
, Ol L3935 (097) 481 (08%)
No Context ‘ i
New 71 (L068) 044 (,043)
3,2b)
Study Format} Test!
L Rn
016 569 (L047) .93 (,052)
Context '
» New 437 (A7) 055 (.048)
Solve —
- ﬂld om (.097) 1831‘(1'97)
Mo Context
New 128 (.083) o L8] (,048)

W = Hord Fraoment Completion Task

Rn = Recognition Task
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Figure 3.1%- Mean Proportion of Critical Items Correctly Reported in the
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2.3.3 ‘DISCUSSION
The dissodatizon D‘F‘ a tact mea-.%ure'of memory and’ r;ecngnitiun is
evidenced by the cross-over- interaction produced by the éontext‘ manipula.tio'n. -
Whereas reccgnitinn perfarmance benefits Frlom the '.-';tu.di'y of a s.ema.ntical}y—relai:ed
cueing item; completing ward fragments does nat. U;sing? a diFferént Ex‘perimenta .
dvt"-_'sign, the ward completion task has been slhown to be stuchastiéa.lly indepenldent of
recﬁgnition .(Tulving et.al, 1982). This study shows that the two tasks are alse
separable in the way that context affects later behavioural outcomes, . Jacohy
{1983a) demonstrates a similar influence of context wﬁén comparing perceptual
identification with recognition. ‘ _
These Fir;dings cannot be accounted for by a sensitivity ::gu.ment. By
a differential éensitivity view, one could not expect the:t the tasks ;wn'uid‘
' demonstrate opposite effects of the cueing'n:anipulatiqp. The result, however, is

compatible with the positions that argue the observed’independence reflects a

qualifative difference in memary. A multi-systems approach would suggest that the

: [ .

results demonstrate thé independent relevance c:émtext has for each of the diFFeren.f
memeries. The di{ferenti‘al protessing view would argue that the results
demanstrate the importance aof the compatibility bet@een the type of infarmation
processed during study' and the type of information made use of at test, For
example, Jacoby (1983a) exvp1a>in5'the cross—over interaction due to context in his
stpdy by contrast"ing data.—driyen and conceptually-driven processing. ;I‘he
conceptually-driven processing initiated during study, when study involved a cueing
context, may have discouraged EUbjects Fl"om extensively evaluating the perceptual
attributes of the stimuli. As a result; later te‘sting of perceptwal infarmation
reflects this poorer perceptual encoding. Recognition; in contrast, can make use

of information relevaﬁt to either conceptual or data-driven prdcessing. The

’
benefit of contextual information and'semantic interpretation (e.g. Craik and



43

Lockhart, 1972} reflects the use of conceptually-driven processes in recognition,
Bath memaory views could be satisfied with this type of account for
the results., The two systems view would identify one memory system as perceptual
for w‘hich dat;a—driven processing in perceptually—oriented tasks is important and
identify another separaté episodic memary system on which recognition is based.
4The differential processing vigw would suggest‘that there is a unitary memory, and
emphasize that the type of information employed Sy the task in combination with the
task %equirements, directs the type of processing that will be useful.
To.cnnclude, the results Fr;om this study substa.ntiate the argument
that dissncia-tion is a_'generalizable phencmenon in memory performance. As in
Experiment Twa, the independence is readily ohtainable with ndrmal subjects, even
when a diF:Ferent metl.'xod of evaluation (cross-over interaction) is employed, and yet
another measure of on-line perfarmance (word Fragment- completion) teste}i.
'Cétégonging a task as a tadt measure of meéary - not requiring a directed
reference to previous experience - seems suffident to generate the independence
- between reflective and Dn-.-}ine_ performance memo& tasllcs. Finally, this

independence is nat accountable by a differential sensitivity argument,
2.4 SUMMARY OF THE INDEFENDENCE RESULTS

‘Empirica.l evidence has been provided for the phenomenqlogica.l and
theoreficél dissodiation of memarial influence on bebaviaur, The independence
between tacit measures of memory and recognition is clearly demonstrated in the
three experiments. In Experiment One, the independence between speiling -behaviour
and recognition performance is showﬁ by the amnesics’ differential memory abilities

for thé two tasks, and by the stochastic independence evidenced in both normal and

amnesic populations, In Experiment Two, the stochastic independence between
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perceptual identiFicafion and recognition was consister}tly obtained over a w.ide
rangé of conditiuns. In Expe;.i.fnent Three, the opposite benefits contéxt provides
for word fragment completion and recognition further indicatPs the independénce of
these types of task.

These results can address two possible 1imi’catinns-of the
dissodation as ariginally abserved in amnesics, First, the-difference between

-measures which demonstrate preserved memory abilities in amnesics and those tasks
which typically define the amnesics’ memory impairment is not an isolated effect,

. This beh‘aviuura.l distinction can be obtained with a wide variety of tasks employing
both motor and verbal skills, and with subjects wha do not display any obvious
differential memcry abilities. The res:.ults subpnrt the suggestion that the
Aissudation is a robust and generalizable phenamenon of memory behaviour,
Korsakoff patients are different from normals, not in their demonstr‘ation of the

_independence between an-line perfarmance and awareness-related memary, but rather
in the conspicuous manifestation of this dissoriation in their b-eha.viuur.

Se:ondly,,’che dissociation between on-line and reflective memary

tasks observed in the amnesics’ behaviour is not attributahle to the differential -
sensitivity of the measures. Demnnstrgting the stochastic ihdependence between
individual responses and [tlhe mutual sensitivity of the two measures to memory
relevant variables in normal subjects is nat compatible with this view. The
results are more easily described as representing a qualitative difference in
memory perFormancé. | ,

The dissociation can be interpreted. as displaying.the existence of

two separate memory systems by suggésting that the two c.-lasses of task

differentially measure the t:vo types of ;nemory. Consistently demanstrating the

independence between the measures Aacross numerous conditions supports this view.

Differential processing of infarmation by a single memary system can also he
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submitted as a';;c;ssible account of the results, The dissodation reflects the
independent access of memory by these procasses. By fchis accoun-t, tﬁe task 1s not
identified with a particular memory function or 5y5te'_m. Instead, the 1mp6rtant
aspect is the type of information utilized far any p:articular retrieval attempt.
The tasks may embhasize tf}e use of different kinds of information antj- it is this
Fac‘tor’ that is responsible for the'obser'ved independence,

Alt'}jough both memory accnun‘ts.wuuld predict the independence
obtained, they differ in their hredictiuns of the possibility of ever nobserving a
dependent relationship between the measures. The mult:i—systems view 1déntiFigs. the
tadt and reflective tasks with different memory systems and therefore invariably
predicts mdependence of these measures with unconfounded variation of other

varxables. In contrast, the processing position‘wquld argue that variable

relationships between the tasks should be possible, contingent on the type of

information being processed. That is, the dissodation is not inherent to the

tasks, but rather is reflective of the type of information employed in the task, A
recent study by Graf, Mandler and Squire (1923) lends snme‘g suppcrt'?o this .
prediction, By manipulating an instructional variable .;.nd using a single task,

they were ahle to shaw that dmnesics gould perform comparably to normals or much
mare poorly, Ina word completion task, if the amnesic was asked to simply

complete the ward fragments, they displayed normal levels of performance. However,
if they were instructed to complete the word Fragments_with items they had learned
in the study phase, they peanrmgd significantly wo an normal memary subjects.

In Chapter Three, the issue of dgpende;ce is examined, By manipulatin,g the

informational status of the tagks being investigated, ane can observe whether the

relationship between the tasks will vary accardingly.

LA



- CHAPTER THREE --

AN INVESTIGATION OF THE LIMITING VARIABLES
* OF THE DISSOCTATION PHENOMENON

-~

In Chapter Two, a dissociation between a reflective memory measure
and various tacit memory measures was demonst‘rated for both normal and amnesic
populations. It has been suggested by some investigators (e.g. Tulving etialy,
1932) that the tadt memory results may bg mediated-by an independent cngniti\_/e
system other than episodic memory. This system respresents a structurally
. different mechanism in memory and may EV;H be physiologically separable (e.g. N(-:Jod
et.al,, 1980; ﬁarringtuﬁ and Weiskrantz, 1932) v* This view explains the
independence between the tasks as being a reflection of the fact that the tasks are
differentially tapping the separate memary sy‘stems.

The: description offered by Jacoby (e;.g.'J'acoby and Dalla.s, 1931;
Jacoby, 1983b) contrasts with other views in that, althdugh two separate memary
phenomena may have been identified by the dissodatidh, this may be a réﬂection of
the differential pracessing involved in the two tasks, Due to the reflective

nature of the task, a recagnition depision may primarily be baséd on the
sucéessFulness of retrdeving the study context of an event, Since tacit memary
tasks, by deFinition3 do not encourage reference to the previous context, they may
rely pritmarily en perceptual information, The independence could be due’ to the
emphasis an the use of these different kinds of information, 'Alternatively,
however, *;'he r'el.:ative ease wiA which pi'erceptua.l information is pmceséed may ailow
for the correct-attribution of having p;ior experience with an event, The logic

that the two types of information may ronverge on a similar operation (i.e, the

&é
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recognition dec_:isinn) suggests that depe:;dence could also be demonstrated, if the
tasl‘cs demanded similar processing of the items.

The following two studies represent an attempt to obtain evidence of
a dependent relationship between the measures. If the two memory respanses could
in some way be forced ta rely on a single source of infarmation, for example, the
. perceptual characteristics of the stimuli, then, according to the' proce:.-'.sing
account, a dependency between the measures should be produced. A result of
dependency. however, would be awkward for a multi-systems account of the

dissodation,

* 3.1 EXPERIMENT FOUR -
RECOGNITION BASED ON LIMITED INFORMATION

No evidence of dependence was cbserved in the experiments reported in
the second chapter. This could Have_ been due to the fact that a recognition task
primarigy encuuragés the subject to respedfy the study‘context and, as a result,
does not encoura.éé a dedsion to be based on a discriminaticn of the fluency of
processing perceptual information,. IF the recognition test items did not cuntainf
or allow the use of, additianal contextual information le.g. meaning or ’
organization), then reaffirmation of the original study cbntgxt would be very
difficult, Instead, the perceptual qualities of the stimuli would be prevaleunt and
would constitute the primary source of available information. The recognition

”
dedsion would be more reliant on the familiarity component of these perceptual

characteristics, In this case, bath the reflective memory measure and the tadt

mémory measure (e.g. perceptual identification) could be based an similar

-
4

processing attributes (i.e. relative fluency). Under these conditions, the

differential processing account would expect to obf.erve a dependence between the



measures, : - ¢
The following experiment was an attempt to praduce a situation in
w.hich the recognition dedsic;n could be made primarily on the basis of the
familiagity of an item. In order to accomplish this, pronounceable pseudowords
will be used as the test material, Pseudawards are items which, by definition, are
«not real words and, therefore, do not halve any déFinitive fﬁeaningful referent
assodated iwith them. These items would pravide less contextual information for
recognition dedsions, and would encourage subjects to attend more to the physical
and perceptual characteristics of the stimuli. If this was accomplished, the
comparison between the reflective and tacit measures of memory should reveal’a
dependence. This, il:l turn, would indicate the consequent dependence of memory

processing for items judged con the basis an the same type of information.

3.1.1 METHQOD
Subjects:

Twenty—four first year M;Master University undergraduate students
(mean age=21,2) participateg in this stuéy for Introductory Fsy;:hology course
credit. Subjects were tested individually in a single session which lasted
ap;arnximately 45 minutes.,
Materials ¢

A word poel of 102 1tems was constructed. 'I‘hese items were

"pronounceable pseudowords®, in so far as they were nonword items that followed the

orthagraphic spelling patterhs of regular English words. All were created by the
transfarmation of ane letter in regular high Frequency words (selected from
Thorndike-Lorge norms), e1ther through the deletian, add1tmn or alteration of a
single letter, such that the pseuduword was five 1etter5 in length, Six of these

were used as practice items in the perceptual 1dent1ﬁcatmn procedure. The
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remaining ps:eudc:wjords'were used as test items, and were counterbalanced for
position (two random orders) and test 1ter§ status (four rotation aorders, _
alternatmg critical and distractor items). An example of the stlmulus format can

be found in Table 4,1 and a list of all items used in this experiment is provided

in Appendix B4,

Phase One - Study! Twenty—four items were selected as the criéica.l items. These
items would be tested in both the recognition and perceptual identification pr.mases.
Anather 24 pseudowords were chosen as diétractor items, The items were presented
individually on a FDP-8 computer screen for a two second exposure duration.

Delay Interval! A ten minute delay inéerval inte'rv:ened between the first and
second phases, during which students were instructed to complet® a single page of
simple arithmetic problems. . Subjects who finished the math sheat early were asked
tD'ChECk over their answers For the remaining period,

Phase Two — Recognition Test! Another list of 48 pseudowords was constructed.

HalF were the critical 1tems from the first phase, and half were new distractor .
items. Presentation mode for this task was by computer screen as in the first
phase. Individual item presentation was terminatec; when the subject made a
response, |

¢
Phase Three - Perceptual Identification! A final list, Enmprised of the 24

critical items, and Z:L distracltor items not previously encountered, was prepared
for tachistoscopic presentation by PDP-8 computer. Expasure duration for the test
items was set at 50 ms. for all subjects according to the same criteria used in
Experiment :I‘wo. Warning signals (- _ -) preceded, while a mask (&&&&S)
immediately succeeded item exposure. Again, individu;al trial presentations were
subject-paced and subject-initiated.

Procedure

The procedure fallowed in this experiment was essentially identical



Table 4.1

fn Example of the Stimulus Format
For Experisent Four

* Phase One - Study
4. Critical Novel .
loce ©  nirld )
treap - yonch ,

Phase Two - Recognition Test
Critical  Novel

lonce blesp
treap flant

Phase Three - Perceptual Identification
" Critical  MNovel -

lance alask
ireap clert

/—\



to that used in the second expegiment, with some minor modifications. The \

+

differences consisted ma:{nly of the subjects’ treatment of the test responses. The
oo
subjects were again told that an objective of this study was to investjgate

abilities to read at speeded rates,

Phase One - Study! Subjects were informed that t-he stimuli to be read were not
real words, but that all items were pronounceable, Subjects were told that
nonwards .wlere used because these items were potentially better indicators of the
learning of basic speeded~-reading skills, since, as stpdents. they were already
very skilled readers of the English language proper, They were instructed to treat
the items according to regular orthagraphic rules of English, pronouﬁcing each
aloud as it appeared on the screen. In arder to allow for the poseible difficulty
of this task, the stimuli‘ remained on the screen for two seconds per itP:m, in;.-'.tead |
of one, Although a record was kept of the misﬁed items, the accurrence was so low
(mean=.014) that there was no noticeable affect on later performance.

: !
Delay Interval and Phase Two ~ Recognition Test! These phases were conducted in

the same manner as the second experiment for the screen mode presentation
cunditinnl( The fecngnitiun tasic consisted of asking the subject to dec{de whether
ar Rot'a presented item had been seen in the reading phase of this experiment,
Recognition results were coll'e'cted by the computer for later data'ana.lyjses.

Phase Three - Perceptﬁal Identification: Presentation of the items was given in

the same format as the ea;liér experiment. Instead of requiring the subject to

read aloud the item, however, they were asked to identify it by writing down the
presented letter string on an answer sheet. Guessing was encouraged to the point
of asking the subject to write down as many letters as they could.read, even if

'they could not repraduce all five possible letters.: As before, subjects were not
informed that some.of these items had been encountered in earlie.r phases. Written .

rTESpanses were collected for later analyses, and were scored for acturacy in terms

/
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of letter by position, A response was considered correc{only 11‘3‘.11 five letters
were praoduced and were in the correct order for fhe full report me:as}ure. Partia} ,
repart measures consisted of assigning a score out of Fivg per item according to
the correctness of letter identification and letter posiﬁon.
3.1,2 RESULTS A

Discrimination between previously presented and novel items is very
good for recognition {mean critical (correctly recognized)=\.765_} meafl novel ,
(falsely identified)=,152} d’=1.,75 - see Table 4,2 anchigur'}a 4.1). Although the

stimuli are unusual and were presented for a very brief expasure duré{inn in the

" -
original reading phase, subjects were able to show evidence of learning.

—, In perceptual identification, the memaorial effects to be reported

" were found with both whale-string 'curred: report {i.e, all five letters were

required %r a single correct score) and partial letter string repart. Analyses

esults was the same for

were conducted with both mea':;ures. Since
both, only full report results will be discussed in subsequent gections.
Previously presented pseudowards exhibit fadlitation in per tual identification
over new distractors (mean critical=,440; meaﬁ novel=,313, t=10.}56 - see Table 4.2
and Figure 4,1). Pseudowords are correctly identified with a higher probability if
they had been read in-the first phase. Thus, memory influences the perception of

nonwards, even though they were not extensively studied,

. Although both test measures display memorial infiuenkes on

-Nonetheless, the disseciation analysis produced a significant level of dependence

with the chi-square values, unlike the results of the second experiment (X2=6,449 -

see Table 4,3). This finding suggesté that performance on one task influences or

»



Table 4,2

Hean Proportions (and Standard Deviations)
Sumarizing the Results From the Pseudoword Experiment

Critical®* * Novel® Statistic
PL-FP .40 (,143) 312 (.128) 210,38 sig.  PI=Perceptual
23 d.t. Identification
Rn=Recognition
PL-PP .88 (,099) 479 (,133) t=4,13  siq,
23 dut,
R J85 (,138) 152 (,135) d'=1,75

X - Critical items represent previously studied items; Novel itens
represent new items _
™ heans represent the proportion of itews which were correctly reported
for P1.or reported as “old* for Rn
= FP = full report of pseudoword
- PP =partial report of pseudoword letters
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Figure 4.1 - Mean Proportion of Pseudowords (Critical or Navel) S

Correctly Identified in Perceptual Identification (PT)
ar Reported as "old" in Recognition (Rn)
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predicts the subjects’ performance on the othgr’ task, The co.nditicmal
‘ probabilitieg shuu.; that perceptual identification of successfully reported items is
predicted from performance on recognition of those same items, Whether or not the
item is recognized, predicts whether or not there is an advantage for the later
identification of that item (see Table 4,3 which displays the conditional and
marginal probabilities), Items that are not recoénized show a considerable
diéadvantage (10%) in later perceptual identification (P(P1/RM)=,54; P(PI)=.6I4).

To observe the contrast between these dependent results and the independence of the
earlier experiments, refer to Figure 5,2, It is clear that these resu]:cs do nat
_conform to the results obtained in Chapter Two (they do not approach the vdiagonal
representing the stochastic independence as do the cdluster of aother results),
Overall, these results show that dependence was cbtained between the twa response

measures.

3,1,3 DISCUSSION

'I‘he results from the perceptual identification phase clearly
demonstrate the typical fadlitation of report for previously encountered items
over new items, However, this advantage of increased identification accuracy for
old items was found to be dependent on whether or not the old item had been
recognized. The results indicate that the performance on one task could be
.predicted from the results of the other. Such a result would not be expected if
the memory measures were entirely bas:ed on different sources of information 6r
different memory systems. Instead, it is plausible that both memaory measures are
arcessing a single memory representation by making use of the same type oi“
infarmation. The measures reﬁed this result by displaying a dependent
relationship, The rationale for this reiationship can be described as follows! If

there was su:&ssful acress to the memory representation in one task (e.g.



Table 4.3
N

* Chi-square Test far Independence and Conditional Probabilities
- Evaluating the Relationship Betueen Perceptual Identification
for Pseudowords and Recognition Performance

Chi-square Table! /

Recognition
Hit Hiss
Cor 313 uz ,\Mﬂ
PI _ .
Cor .22 .08 .34 i
763 £ S
x5, 4494
P(.lﬁ
LN
Conditional Probabilities
P(PT) giff,

P(PL/Rn)=.&71 &40 +431

‘P(PI/Rn)=,548 S -



73

.

recognition) by use of perceptual infaormation, then a second retrieval attempt
based on the same information should also be successful, If, however, the
ierormaticn is nﬁt adequate to access the memory on one occasion, then it should
continue to be insuffident on later retrieval attempts, According to the
diFFe;'ential processing account. of the relationship hetweén the measures, this
finding would be expected. -

Recognition memary decisions may be based on the reinstatement of the
original context (e.g, Tulving, 1972; Rabinawitz, Mandler and Barsalou, 1977). In
addition, hawever, the dedsion may be arrived at by Way of a familiarity judgment

|
based on the relative Fluenqlr or ease with which the perceptual attributes of an
event are processed. If the'l processing is very fluent, then one can dedde tht:-.-
event is a familiar one, and therefore, had likely been experienced previously,

In a perceptual identification task, subjects will identify it/ems
that have been read beFore'more accurately, and with faster reaction times (Hayman,
1983) thah new items. Additionally, subjects in this and the second experiment
commented on their impression that some items remain on the screen longer or are
visually clearer than other items. These findings suggest that the identﬂ-:ica.tion

|
" of the item is mare fluent and phenomenoicgically distinct from new items. It is

propased that this fluency of processing observed in perceptual identification
tasks is représen-tati;r'.e of the second type oF‘inFormation that contributes to a
recognition dedsion.

was suggested earlier that if a sit:.latinn was devised which would
minimize the amount of additional contextual information available, it would be
possible to encourage a recngﬁition dedsion to be made cn the basis of perceptual
information. This, in turn, would be reflected in a dependency between the .

recognition task and a measure of memory which is apparently completely determined

by evaluating the perceptual information, By selecting pronounceable pseudowords,



it was possible to insure that the enco&ing of the material would be based
predominantly aon pereceptual characteristics, These items, which are not real
words, have no definitive meaningful referent, and, therefore, reduced the amount
of additional contextual information available.. In sd'doing, any recognition
decision made would rely mare directly on the overall familiarity of the item,

since confident veriFiqa’ciuﬁ of the original ccmti'axt‘wculd be difficult. The
experimental results were successful in demanstrating a dependency between thvle'I
memary response measures, and are interpreted as providing evidence that at times
‘the recognition decision can be based on perceptual information. ,

32 EXPERIMENT FIVE -
FURTHER EXAMINATION OF DEPENDENCE

The pseudoword experiment demonstrated that in SOMme cases a
dependency between récognition, a reflective memary task, and perceptual
identification, a tacit me}nory tasl;. cuul& be obtained: It was argu.)ed that this
result arose due to the fact that the recagnitien decision was encouraged to bé
made predominantly on the basis oFuperceptua.l information, In/this manner, the
memory response for hoth tasks relE{d on processing the same type of information
and. consequently, displayed a dependent relationship. This provided evidence
contrary to the dissedation experimental results found earlier in similar
paradigms (Experirt-went Two), and lends support tc the notion that r:‘ecognition can
result from different sources of information,

The follawing experiment provides anotr‘ler situation in which the two
types of Enemory measures, when encouraged 'Grely on the same information, would
reflect a dependent relatiunshiﬁ. In this case, emphasis is placed on information

which allows for confident reinstatement of the original context,

-
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The tacit memory measure, whiﬁh do'es not require one to retrieve
context, ndrmally would be expect'ed to show independent effects of memory when-
compared to recognition. However, when the t.acit memory t:;tsk relies on information
which allows fer the intentional retrieval of previously learned items; then one .
might expect a dependence between this task and vecognition. Unfortunately, if one
explicitly requests the sdbject‘ to refer to the prior experience, the task is no
longer considered a "tadt" measure of memary, Therefore,-in the follawing study,
a manipulation was needed in which the taﬁit measure of memory could be obtained
incidently, but still be reliant on information'for the retrieval of the prior
study context, It was decided that if the tacit and reflective memory measures
could be obtained simultanecusly, through a single response, they easily might be
derived from the same type of information, Consequently, when a situation is
designed in which this single response is encouraged to be predominantly based on
the retrieval of the original event, the tacit memory results should mimic the
recognition deds;uns. -

It is suggested that due to stressing the reflective nature of the
task (i.e, retrieval of context), the memarial influence of fluently processing
perceptual information may be precluded in both recognition an_d tacit memary
performance. Consider, Fbr ex.implé, the finding that amnesics display poor
performance on recognition tests. One would expect that if a recognition decision,
in fact, can be derived from different sources of infarmation (és in Expeﬁment
Four), then for amnesics, since deliberate retrieval of context is not an available
memary strategy, the fluent processing of perceptual information shou{d be relied
on and produce preserved memory results in recognition. Hawever, it is sugéested
that the amnesic will nat or cannot respond on the basis of familiarity, once a
dedsion has been arrived at based on .':mE attempt to vérify a previous event, That

is, they may consider confirmatory contextual evidence to be a more reliable e

T~

-

bl
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indicator of previous occurrence, which therefore, should override any suggestion

.

of familiarity, Thus, if amneSics are asked ta verify whether or not a particular
{

event ncourred before, and they fail to retrieve and/or access contextual evidence
“;for the event, they ;aill insist that tha_t the? had not witnessed the event, The
mare reliable indicat;&? of prior occurrence (f4ilure to retrieve the context)

suggests a negative respanse; familiarity ifpressions are not treated as

informative in this case and*do not influence th onse reported, When the

\

amnesic is encouraged simply to "guess” which response is&ajrect. they could

~

perFurf‘n abave chance, .They are permitted, under these conditions, to make use of
the F._amilia.rity information; they need nat b‘e reliant on their failure to verify
the original event,

Cansider, also, the finding that complete stbs:hastic independence was
so consistently‘obtained in the first three experiments. If recognition can be
based on eitﬁer of the information sources, then, at. least for cases in which the
subject is not ::c;,nfident of the- recognition decisian to be made, one may expect
that fluent processing of the perceptual in{-'m.'maticsn would assist the recc:gni'éfér?
‘decision. If so, some dependency between the two types of memary measures should
have emerged, even if it were slight, None the less, there was no indication of
any dependency obtainea. This result waould suggeé that with normals, as with
amnesics, once a dedision is .'arri\/aed‘afl‘-by engagir\g memory processes which
respecify the original context, the other information is ﬁut attended tgo, ar, at
least, is non-influential,

Two situations were designed to vary the information from which both
the tadt and reflective measures were derived. Using the homophone materials from
Experiment One, subjects would be asked a number of ciuesticns, some of which would

define a homophone item in terms of its low frequency spelling pattern. At test,

subjects wauld be asked to make a recognition decision. They would indicate their
<
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. response on a sheet of paper by writing down the items in either an "old" or “new"

column, depending on their decision. Both memory measures would be assessed on the
basis of this single response. The recognition response would be det7’@ed by the
column in whigch they had entered their answer, The tacit memory measure of
spelling pattern would be determined by scoring their written Yesponse,

In one conditi;:n, 5u5ject5 were encouraged to base their fecognition
judgment exclusively an reinstatement of the original context. That is, an item
wa'_:'. to be considered as "old" anly when the subject could reproduce characteristic
features of the ariginal question. If it is the case that a dedision arrived at on
the basis of ane’s success at retrieving the context predudesl the effects of
fluent'processing, then the respanses would probgbly reflect a positive
relationship between the recognition decision and the spelling perfarmance (i.e, a. ‘
dependency)s That is, if the original question is retrieve;i. then the homaphone
item shaould be spelled in the low frequency pattern] and if the item is not
recognized, that is, the o;'iginal question is not retrieved, then the spelling
perfarmance should not display a fluency effect and would be spelled in the hig-h
frequency manner, |

In a second condition, subjects were instructed. to use a much less’
stringent criterion of recognizing the original event, in order to encourage
judgments based on the fluency comﬁnnent of recagnition, In‘ this case, given that
the measures are derived fram a single response, if the item is recognized {i.e.
displays the memary influence), tt'wen the dependency between the two measures should

] .
be evident, Both measures should display the memary effect; the item waould be

judged as old and would be spelled in a low frequency pattern. Haowever, with a
relaxed criterion for the recognition decision, if the item is judged as being not

familiar, it still may be passible to find evidence of fluent processing affecting

the spelling performance, “Relaxing the stringent criterion for arriving at a
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decision may reduce the preclusive effect that confirming a prior occurrence by

retrieving the criginal event has over influences of processing perceptual
information. This, in turn, could allow for memorial influences on speiling
bebaviour even when the item is not recognized. For this reason, the error

analysis will be particularly important.

32,1 METECD
Subjects !

Twenty first year McMaster University undergraduate students (mean
age=19.9) participated in this study for Introductory Psychology course credit,
The subjects were assigned randomly to one of two condjtions (N=10), All subjects

were tested individually in a single session which lasted approximately 30 minutes.

Materials 3

The stimuli used in this study were identical to those described in
Phase One and Two of the first experiment, in which emphasis was placed on the
usage and spelling patterns of homophone items. ReFér to the materials section of
Experzment One (Phase One and Two) and Appendix B1 for a full desmptmn of these
stimuli, For an example of the stlmulus format, refer to Table 5.1,

In addition, an answer sheet was prepared for the testing phase,
This sheet was divided into two columns, One of the column headings was labelled
"OLD", whereas the ather had "NEW" written abave it. These lahels referred to the
status of the to-be-tested item. If the item was previously heard in one of the
questions, then it was to be considered as an old item. If the ifem was not given
during the first phase, then it was to be designﬁgd as new,

Procedure

Phase One - Study! The study phasé was conducted in the same manner as the first

S
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+ Table 5.1

An Example of the Stimulus Format
For Experiment Five

Phase One - Study! questiorns

A
Name the days of the' week, {homaphone)
hat 15 your favourite sport? {rarhosophone)

Phase Two - Tesi

howophore norhomophore

old  week (critiecal) sport
, mew  waste gcontrol) fence
——
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experiment. Subjects were asked to respond arally to 30 unrelated questions with.
ane word or short phrase answers, These questions served to disambiguate the
homaphane items through meaningful context,

Phase Two - Test! The test phase was unlike the original study in a variety of

ways, Firstly, there was one test session for the subjecty rather than twa l
separate tasks of recognition and spelling, Secondly, the measure of spelling
behaviour was obtained from written, rather than oral, responses. Thirdly, there
were two instructional conditions introduced at test, emphasizing different aspects
and requirements of the E;ubjects’ responding. _

The basic test‘p;rucedure consisted of the following! All subjects 5
'were given a sheet of pa.pér that was divided into two columns, They were asked to
listen to a list of words presented on a tape-recorder. After eacr) item was given,
the subjects were required to write down the word on this answer sheet under one of
the two labels, The task was described tothe subjects as a test of recognition.
The description, however, was varied according to which of the two conditions was
being tested:

Group One - Subjects in the "str‘inge‘nt" condition were instructed to enter the
presented item in the "old" column only if they could sufficiently reprodyce the
question in which the item originally occurred. If they could not remember the
original question, then they were to place the item in the "new" column. A
"sufficient" response required that the subject reproduce the gist of the original
question, ‘

Group Twa -~ For subjects in the "non-stringent" condition, the description
consisted of 4 simple interpretation of the to—-be-presented item’s status.,

Supjects were simply instructed to place an item in the “old" column, if it seemed .
familiar to them with respect to the study phase questians, IF it did not seem

familiar, they were to write the item in the "new" column. They were nat required
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or encouraged te reproduce the original question in any way.

Notice that this testing format allows for the two measures of mémory
to be collected simlﬁltaneuusly and through a single written response, The.
recognition decision is ascertained by scoring which column the.item is entered
into ("old" versus "new"). At the same time, fhé spell{ng measure is determined by
observing the spelling pattern use;d far this written response, These tasks will hgs
scored in the same manner as used in the first experiment, This will include an
analysis of the "critical” and "control® homophanes for the spelling measure, and
"old"” previously presented items versus "new" distractars far recognition. In
addition, the critical items, will be .r:ubmitted to the chi-square test of

e
independence.

2,.2.2 RESULTS -

The memarial i;mﬂuence on the spelling pattern of homophones was
demanstrated again, as in the first experiment, The critical items which were
disambiguated through meaning during the question phase were successfully biased
towards low frequency 'spelling patterns for both groups (group !} mean=,760, group

t mean=,773, Refer to Table 5.2, p<i01). This influence an spelling was not
cbtained for control homophones not presented during the question pﬁase (group 13 |
mean=,224, group 2} mean=,226).

In addition, the discrimination between 01;1 and new items for the
recognition decisian was;.highly accurate for both groups (group 1! d’;3.09. grou
21 d'=2.23, Refer to Table 5.2 for mean values), The instructions at test, which
attempted to distinguish between the two groups, were successful to the extent that
group one obtained a higher level of discrimination. Subjects in gr‘uup one were
mare acturate at discriminating between old and new items. In addition, there is a

critierion difference since group two not only accepts more old items, but also

3



- Table 5.2

Hean Propartions (and Standard Deviations)
Summarizing the Resylts For th Spelling andt Recoonition Tasks

in Bperinent Five
Low Frequency -
.Jelling Pertormance -
Grow ,) : tri gn/l')‘ Control® - " Statistic .
1 JE0 GO7BY 224 (.85 £316,845 sig,
. ¢ dut,
. ' ) \,
2 T LU 226 T N 122,842 sig.
o ? dut,
\\
A Recomitin ¥ L _ !
Grow Cor RE False fn* Statistic
1 T GD M3 G a8
7 W87 083 498 (%) 00 &'
»
frow 1 = Stringent Condition
Group 2 = Norrstringent Condition -

.

X - Cutical itens = homophones previously biased in.ihe question phase
Tol 1tens=muhm&utsmtprmmlspresmted :
Rn = old jtems correctly recognized and utludesbothmime
and hor-honophone items
- False Rn = false posium, ise. new jtens utorrectls recomind as “old*

'/' P



,\

. | . ‘ a1
accepts more false alarms, This ai's;o indicates t.hat the instructions were
successful at encouraging group two subjects ta be more lenient.

The critical items were submitted to the stochastic independence
analysis. The chi-lsquare values obtained a significant level of dependence between
the recognition memary and the spelling response measures {group 1} x7=33.462.

group 2} =15,110; p{.01. See Table 5.3 and Figures 5,1 and 5+2)s This result

suggests that performance on one task can reliably predict the subject’s

a performance on the other task, The spelling pattern of the biased hoemophones was

shown to be predictable frem4he recognition status of those items, An examination

of the conditional prabj:ﬂities reflects this relationship. Although, in
Lo

general, the critical items displayed a significant memory effect, thase that were

recognized were the most likely to be spelfed in the law frequency pattern (group
v .
1 .

11 P(Sp/Rn)=895, group 2! P(Sp/Rn)=.854, See Table 5.3). Items that were not

4 [ ]
recognized did not demonstrate the biasing effect to the same degree (,456 and

’

+331) None of these values were equal to the expected marginal probabilities of

%

the spelling bias, given assumptions of independece (P{Sp)=,750 and .ﬁS). In

other words, the recognized items showed an increase in the prabability of

produding the spelling bias (13.5%, 8,1%)} whereas the non-recognized items showed
v - -~

a considerable decrease in the frequency of this bias (30.4%, 22.2%., See Figi.xre
' %3 v

5:2),

-

Further analyses were conducted in. or&er to determine whether there
were any differential effects between the two groups in terms of the dependency
observed. The groups produced similar patterns of results in the abave mentioned
contingency analysis, hbwever. the.stringent group displ'ayed a more po\tlent
correlation. The phi coeffident, representing a measure of correlation, was 472

for group 1 and .317 for group 2, This patentially infarmative result was

investigated more thoroughly in terms of the spellings found in the error data.

s



Table 5.3

L
Chi—square Test for Independence and Conditional Probabilities
~ Spelling Pattern Versus Recognition of Critjesl Hoaophones

Chi-square Table
Grow L , Erowp 2
’ Recognition Recognition
Hit  HMiss Hit  Miss
Low 620 .40 760 2 773
Spelling _ Spelling_
lw W73 &7 21 v 7 . 2w
w7337 iR TV
X233, 442 YZe15,110
B0 S Pl
Conditional Probabilities
A PGeRUSES I +am ‘
_PMR=A% e -,3m
z Pl/Rni=854 773 +.081
Po/fm=St R -

Grouwp 1 = Stringent Condition
Growp 2 = Non-stringent Condition
50 = low frequency spelling

Rn = correct recognition
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The mean values for critical items that were not recagnized (i.e, false negatives)
were compared for the two groups. Although the difference is not significant (See
Tahle 5.4, p<.10), the direction of the trend is interesting, If a critical item
is not recognized, it tends to have a greater probability of being spelied in the
high frequency gatteﬁ\. when the sut-aject has been given a more stringent criterion
for recognition acceptance.

. Finally, Table 5.5 displays the results of this study and the
spelling performance for normal subjects from Experiment One. The dependent
relationship between the spelling bias and recognition is clearly emphasized for
the groups in this study, When the measures are obtained simultaﬁeously. the low
frequency spelling pattern is more pronounced for recognized items (.895, 254),
When spelling performance is abtained without requesting reference to the earlier.

oc’éasinn as in Experiment One, the data do not show this result (.5’46).
- /

-

32,3 DISCUSSION \ \) oo

Similar to the results of the F)!rst experiment, hamophones that were
biased during the question phase produced a higher probability of low frequency
spelling for hoth groups. The'non-biased harmaphanes, however, tended to be spelled
in the high frequency pattern, as would be Expectéd acrovding to the norms from
which they were selected, In contrast to the fitst experiment, hux-:Jever, the
biasing effect obtained in this study was ‘shawn to be dependent on the recognition
decdision made. The contingency results for both groups provided statistical
evidence for dependency l_:etween the two memary measures,

| The dependence car; be interpreted as demonstrating the extent to
which the twao measures relied an a common source of information. Further, it is
suggested that the use of contextual information as the basis for a recngnition‘

dedsion minimizes the influence judgments of fluent processing of perceptual



Table 5.4

Proportion of High Frequency Spellings
for the False Negative Recoanitiph Repart of Critical Homophones

Sgrovwp nEAN Statistic
- \
1 M 871 a0
18 d.f,
2 R

Growp 1 = Stringent Condition
Grovp 2 = Nonestringent Condition

t ¥ -test = 3 comparison of Growps 1 and 2
in terms of the high frequency spelling patterns abt.au'jd
tor false rejected "old" items
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Figure 5.2 = Tacit Measures of Memory (T} ard Recogriticn (Rn)
"plotted in-terms of the Corditional Frobabilitiss
ard Marginals comparing Experiments 2 (showine independerce),
3 and 4 (showing dependerce) ’
T - "T" represents either of the tacit neasures ‘involved, i.e, parceptial
identitication (Experiments 2 and 3)or spellirg (Experiment 4)
- complete stochastic indeperderce is indicated by the diagonsl (F(T/@=R(T;



Table 5.5

Comparisan of Low Frequency Spelling Perfarmance
for Critical Homophones in Experiments 1 and 5

= Presented in Mean Proportions
and Conditionalized on Recognition

Low Frequency
Seelling Performance
Spelling: Group 1 Group 2 Nornais
P(Sp) 780 T Sh
P(Se/Rn)’ 895 B4 54

Grow 1 = Stringent Gondition
Growp 2 = Non-stringent Congition
Normals = Subjects in Experiment 1

P(Sp) = Overall mean probability
PUSp/Rn) = Coditioalized Provbiliy

\3'.
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infarmation could have on behaviour. For the stringent condition, subjects were
required to reproduce the original question and thereby e%phé%edive
nature of the task and the use of reinstatement of context as a source for the
recognition{cisiun. With successful recognition, the original meaning of the
item*must be retrieved (in addition to other contextual informatian), thereby
producing the biasing effect, With false negétives. the item l;as been judged as
not previously encountered based an the inabilitx_to reinstate the original
context, and no significant fluency EFFe'r:t on spelling behaviour is observed.
In the "nen-stringent" condition, again, it is argued that the
carrelation between the twa measures was found due to the use of the same
- information. Even though the criterion for acceptance was relaxed for these
subjects, the significant dependence indicates that the reflective nature of a
y
recognrition decision tends to preclude the influence of fluency on spelling
behaviour. Twao interesting resulfs, haowever, were observed which suggest evidence
for a subtle fluency effect. This condifion displayed a tendancy towards a lower
overall levei of dependency between the measures, and displayed a tendancy to
produce.a higher percentage of biased spelling patterns with falsely rejected old
items. ’
| Intentional retrieval of contextual information influences the
amt‘:!unt of dependency observed between the }neasures. The stringent condition showed
stronger dependency effects than the non-stringent condition} and, in turn, both of
these gruups showed greater depende e than the subjects 1n Expenment One, in
which the tadt speiling measure was{obtained without reFerence to the prior study,
The dependence found betw the measures in this study
demonstrates that for recognition decisions which emphasiie the reflective nature

of the task (i.e, stringent condition), the reinstatement of cantext significantly

reduces fluency effects in perfarmance, Furt'her, this is typically the basis on
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which a recognition dedision is made, since the same results obtained for the
non-%tringent condition, Although recognition may be derived from either of two
sources of informatian, the conteitually—based mode is preferred for decisions of

prior occurrence,

!

3,3 SUMMARY OF THE EVIDENCE FOR DEFENDENCY

The twao experiments in this chapter were aimed at investigating the
amount of dependence that cauld be obtained under spedialized circumstances,
Exp;eriment Four demonstrated that the recognition dedision can be made succeésfully
and accurately on the basis of informaticn which is highly impaverished in terms-of
content and meaning., The recagnition decision relied predaminantly on the
perceptual characteristics of the stimulus, Since perceptual identification
necessarily relies on available perceptual information » this arrangement allowed.
for a dependence to be ohtained between memory measures. Both tasks were required
to acﬁ:ess the same source of information. In addition, it was'shown that this
dependenty could be abtained with different tacit memary meésures-and in either a
visual or auditory madality, The dependency is a reliable finding since whenever a
situation is contrived to encourage a particular infgrmation source to be accessed
and utilized in either task, evidence of a dependency between thl_e memary measures
can be found. Finally, evid?ence was obtained demonstrating that .i+' a rec;ngnition
-decision was encnuraged to be made exclusively on the basi'_-; of t;he reinstatement of

hY

context, the alternate source of information would be non-influential or would not
» o

be used (Experiment Five),
This last result is particularly interesting, since for the

dissodation experiments, it was argued that the independence between the two

memary tasks arose due to the recognition decision being typically and

T
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predominantly reliant on the retrieval of context, therefore precluding the effects
D‘F‘ fluency. No clear evidence had shown that this, in fact, was the reasém far the
dissodation, Experiment Five was able to disentangle influences of the two
sources by encouraging subjects to make a dedision on ;che basis of (éinstatement of
context, and by insisting on a single response measure.. Had both sources of -
inForm‘atiun been accessed, then false negative responses would have been expected
to display the effects of fluency independent of the access to the cantextual
information. These results, however, were not found - even with tha less strir;gent
group, although some suggest;’.ve results were noticed in this condition, This
provides empirical s'uppurt. then, for the arguments made in terms of the
dissociation obtained and observed in amnesics and normals,

The variable relationship between the measures of memory is an
awkward result for the multi-systems account ta explain, since they argue that the
tasks engage different memary sysfems. Tacit memary tasks which require either
general knowledge (Kinsbourne and Woad, 1975), procedural lu;\owledge (Squire avn-d
Lola~Morgan, 1983) or perceptual kno@ledge {Tulving, 1983} - depend.ing on ane’s
theoretical bias - will engage one memary system, Recnbnition tasks which require
episodic informatit;n regarding the specific details of a prior event’s ocourrence,
will engage a different and independent sy‘stem. Thus, an independence relationship

-

between the'tasks is predicted and should be observed.

~

'The differential processing account which suggests that the

relationship ohserved between the measures should reflect the type of information

, used for processing in the task, however, can explain these results, For

C '

situations in which similar types of information are employed in the two memory

tasks, a dependent relatmnshxp would be expected, The tasks will typically
display independent relationships, however, since in most cases the infaormation

emphasized in the tasks is very different, Recognition predominantly will make use
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of contextual, temporal and assodative information in order t-o retrieve a prior
occurrences When recognition relies on this inFormation-. tacit me‘mury measures

will be independent of this measurg, since such information is not requested or '
required, or perhaps even realized, in these task situations. However,

dependencie's between th;.‘ tasks can a.r‘ise wherever the tasks must depend on the same
type of information. Therefore, when recognition is made to rely on the perceptual
inForrriation, then dependency between the two measures is likely to be evidenced.
Similarly, if t:e;;tacit" rS/ measure is made to rely on the recognition OF. a

prior event, t‘hen ag;in. depepdencies would be expected.

The suggestion that thé variable relationships depend on the types af
infarmation predominantly used in the task, is derived from the notion that
recognition dedsions can be based on two infurmation saurces. Recognition will
primarily rely on one’s ability to access contextual ‘infarmation relevant to the '
events’ pribr ucm.lrrence.. However, perceptual attributes of the stimulus can
sometimes initiate feelings of Farﬁiliarity. Jacoby and Dallaé_ (1931) actﬁunt for
this result in terms of using the fluent processing of an event as a heuristic,

. bt
Experiment Four shows that recognition is forced to rely primarily’on perceptual

.

infarmation of the stimuli, since the material is devoid of any.meaningful

referents (barring idiosyncratic individual differences). When the material is
re-presented at tgst, the 5ubjec.t processes repeated information mare effidently
and rapidly. If the subject is able to detect this difference, given that there is
nothing else to go on, then he/she r-nay decide that the item has been encountered
before. Sihce the perceptual identification also is reliant on the amount of
perceptual information analyzred, then a dependency is obtained. In Experiment
Five, an opposite effect is abserved, In this case recognitien is encauraged to

rely an one’s ability to reinstate the original event. Using this type of

infarmation precludes the influence of perceptual information and the fluent

/
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processing of "old” information goes undetected ar unnotyced. Since the two
measures of memaory aré obtained in a single response, and the spelling behaviour is
assessed after the decisionl has al:eady been made, thén relatively no effects of
Flu'ency are abserved. |
The assumption is that the relative fluency uF'prucessing percaptual
information typically accounts for the per.‘Fcrmance é)n taéit memory measures, and it
*is thi‘s aspect of memary processing which al_lows for a dependent relationship
between recognition and tacit memory tasks to be obtair;ed. Theinext chapte{r is
concerned with providing eviden.ce for this notion, in order to sub?tantiate this

argument as an appropriate description for the results obtained in the thesis thus

4
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N - CHAPTER FOUR -

THE JUDQMENT QF FLUENCY
The results of the first three experiments established the basic
memary dissodation phenumenen in markedly different circumstances, In the
previous ch:apter this dissociation was interpreted as happening because tﬁ@'

different tasks often are accomplished by different types of memory proeessing. To

review, reflective memory measures definitionally require the subject to refer to 2 *

I

specific prior episode to recall or make a recogmtxon judgment} tadt, on-line
perfarmance measures cnly instruct the subject to perForm same skill, making no

demands that processing he based on any particu{ér prior episode. This

‘definitional difference often results in the reflective tasks\ being based on a
’ ¢

process of respecification of the referent event and the tacit tasks being based
primarily on the processing of perceptua.l infarmation, At an extreme. this
difference in underlying process allows complete 5tat15t1cal independence between
different memory measures of what nstensmly is the same smgle priar ep1sude.
Hawever, under some circumstances, it is suggested that adequate performance on
reflective tasks also can be achieved by perceptua.l‘ly-batsed judgments of relative

Fluency. 45 was argued in Experiment Four. Since this Judgment is based on the
L
same type of promssmg used to acn:nmphsh the tacit memory tasks, we expect and

»

find 2 strong correlation between the twa types of tas}ts under these mrcumstanceé\‘
. .
In this chapter, the suggestion that judgments of rel’itive fluency are based on th

Ty ;
processing of perceptual information will be explored experimentally,

Memary on the basis of perceptual characteristics could be arrived at #

by the relatively faster and more effident processing of repeated events, A
second encounter with an event is more easily pracessed since the prior memary

-

g8 -

o
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‘episade activeiy assists the deciphering of the repeated event, Jacoby and Dallas

1981) suggest that this could be achieved if a subject was able to evaluate the
ccurrence of this relatively more effident pracessing of the stimulus, If an
item was relatively fluently identified, and the ﬁt cou}&i detect this flpent

pracessing, then he/she may judge that the event was a familiar one, and likely .
b

encountered previausly. ";"*‘\,
The ability for subjects to be sensitive to this fluent processing

has Been hinted at by the%r phencmenalogical comments that items "jump out" at them .
during a perceptual identification test (Jacoby and_pa.llas, 1981}, In the
peréeptual identification experiments reparted in this thesis (Experiments Two and
Four), subjects woyld accuse the experimenter of altering the length of the
exposure duration far items during test, They were co‘;winced that some items
“stayed on 'thé screen longer than otl':ers". These perceived duration reports led to
the design of the next experiment, It was hypothesized that the phenomenologicai
reparts may be correlated with tﬁe memari.a}. status of the test items (i.e, repeated
or nnvl-'l). If this correlation was found to exist, and the slub'ject was able to
cpnsistently detect the ;:ni'relation, t!’nén this could lend support to the notion‘
that subjects can be sensitive to£he relative changes or fluency in the processing
of particular items, This, in turn, could result in a judgment of familiarity and
subsequent recognition for the g}vent._ The next experiment examines this’
correlatjon of phenumenolug-iia.l report and memorial status of test items by
evaluating perceived time judgments\Fcr briefly presented stimuli.

. The following will :eview some of the relevant research from the time
p.erceptinn literature. The experiment will attempt to provide empirical evidence
for the subject’s ability to judge fluency on some subjective basis, This would

leng’support to the argument that perceptual inf'u'rmation. at times, can result in

p menological impressians of familiarity, and account for Fhe fact that
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dependence can he faund in constrained conditions between measures that typically

L8
rely an in&apendent sources of information.

4,1 EXFPERIMENT SIX -
MEMORIAL EFFECTS ON PERCEIVED DURATION JUDGMENTS

- In recent. years, a major focus in the time perception literature for
l?rieF displays has been the influence of nontemporal factors on perceived duration
(see Allan, 1979 for a review), Several investigators have concentrated on this
aspect due to its potential contribution in providing insight as to the mechanism
and variables impartant for the processing of infarmatian (e.g+ Warm and McCray,
1969} Avant, Lyman and Antes, 1975} Erwin, 1976} Thoma'.-l. and Cantor, 1978), The
influen‘ce af cognitive vgriables was assumed since many studies had shown that
stimuli presented for physically identical exposure durations did not necessarily
produce identical "'perceived" time judgments (Gnidstone and Goldfarb, 1963}
Schiffman and Bobko, 1974} Avant and Lyman, 1975; Adams, 1977), The tendancy has
been to interpret this finding in terms of stimulus attributes affecting the amount
of time spent processing the stimulus and the amount of time devoted to temporal
aspects of the presen';atiun.

. Although some stimulus attributes, such as spatial frequency and
target luminance (see Long and Beaton, 1980a; Long and Beaton, 1980b) seem to
affect visual persistance alt?ne and, therefore, do not require an information
processing explanation, oﬂ?er Fa;tnrs suc'rl as familiarity and target size "would
seem to reflect protesses beyond sensory persistence® (Lang-and Beaton, 1950a, P
429), Avant and his colleagues (Avant et.al., 1975) argue that differences in
these subjective judgments may in fact index the "operations" of perceptual

processing. Differences in brightness or contrast have been shown to account for

N
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. \Ea‘m of thess results. Whén tﬁese factars are controlled, cognitive variables
(sucﬁsg@éfu'rr)epetitmm are found to be effective in altering exposure
duration reports (Avant et.al,, 1975), Warm, Greenburg and Dube (1964), Warm and
McCray (’196‘?), Devane (1974) and Avant and Lyman (1975) have also found effects of
stimulus familiarity affecting subjective duration. As Avant et.al, (1975) have
suggested, it seems clear that judged relative duration as a measure of early
prgcessing shauld provide “a relatively sensitive index of a familiarity effect on:
the ease of automaticaily initiaténg a contact between some dimensians gf varbal
materials and their meforial representations” (p, 262), . A‘ »
.,The fact that familiarity is one of the nontemporél variables reputed
to affect perceptim.'\s of the stimulus is an interesting finding in light of the
current research endeavaur. Subjective reports from the perceptual identification
studies and the suggestion from the perﬁeived time judgment literature implies that
a relationship between familiarity and time judgments can emerge,
-
4 Procedural Consideration! The contour mask used in the perceptual
ider:ltificatidﬁ task disrupts or terminates prucess;ing of the letter constituents,
It is 5uggeste|:i mthat repeated items are processed mare efficiently and, thereby,’
are less disrupted by the masking effect, Unfamiliar items require longer
processing times to initiate item identification. As a result, if item ianrmation
is not quickly accessed, given a 30 ms. exposure. durat_igp, processing of the navel
stimuli may never begin, One would expect the familiar items to be judged as
longer in duratian, since processing had been initiated. Unfamiliar material may
" be interfered with due to glower processing and appear to "flash" on the screen.
As a result, repeated items have a higher probability of being correctly identified”
{processed) than novel items, Any differential time judgments observed may be a

function of correctness of report, rather than the additional ability to judge the
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difference between repeated :nd novel items, For this reason, the resuits will he
conditionalized on accuracy, Carrectly reported items should be judged as
remaining longer on the scre:en {i.es processing is initiated) than incorrect items.
Particularly interesting, however, will be the relationship observed between the
repeated and novel items that are bath correctly reported. A difference in
duration estimates for these conditicnalized results would suggest that subjects

are capable of detecting relative changes in the processing of these two types of

items on the basis of their memorial status,

4,1,1 METHOD
Subiects 3 )

Twenty-ane volunteers were paid $3.00 for particpation in this
experiment. Subjects were either high school (N—lO) ar university level (N=11)
students. The experimental sessicn lasted approximately 45 minutes., Each sub)ect
was tested individually, ‘ & ‘
Materials } -

A word paol of 134 ‘low frequency five-letter items was\chosen from
the Thorndike-Lorge (1944) word frequency counts. Fburteen of these items were -
used solely for practice in the h‘érceptqal identification task, The rElmaining
words were used as test.-i"temfi and were counterbalanced for item status (critical
set versus two distractor sets) and presentation pasitions were randomized (seven
orders), Critical items refer to those that were presented in bth phase ane and
three} distractors acted as control and filler items, All 5timui:’. were presented »
on a FDP-8 computer screen in the same fashion as used in Experiments Two and Four,
An example of the stimulus format is. provided in Table 6.1 and all stimulus

materials are provided in Appendix BS,

Phase One - Study! A list of 80 words was const;éted. 40 of which were repeated
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An Example of the Stimulus Format
. For Experiment Six

Phase One - Study
eritical novel

Jaunt knoll
verse crock

Phase Two ~ Pretraining

stimulus duration (ms.)
2 1 4 )
mm mn o mm

Phase Three - Test
= critical navel
Jaunt noose
verse wile
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T

b

during the third phase (critical items), Each item was presented for a one second
exposure duration.

Phase Two - Pretraining! This phase was a pretraining phase far learning time

discriminations, The made of presentation of the stimuli was identical to that
used in the perceptual identification studiess The material is presented
tachistoscopically on computer. screen, A letter string of five "I's" (Z1227) was
presented rep;aatedly for four different brief exposure durations {durations= 20,
33, 46, 39 ms.)y These rates we;re chuslen as a means of balancing the durations
around the later test r’ates. of 30 ana 50 ms. while allowing Fvor a large enough
difference to be noticed and di;criminated by the subjects G.e. 13 ms.) Each
display was introduced by a warning signal (- . —)yand immeﬁiately followed

by a mask (&&&&&), Exposure rates were presented in a random order for 100 trials

- 25 trials per rate,

Phase Three — Test: A secand list of 80 words was prepared. Forty items were the

critical words from phase one, and anather forty were new items not previously
encountered in this study, The stimuli were presented tachistoscopically by
computer for two exposure durations of 30 and S0 ms., having 20 critical and 20
novel distractor items presented per duration. Thes'e. rates were chasen to avoid
ceiling and floor effects in acruracy of identification, yet mainta.:in a 20 ms,
difference between exposure durations. As in the second phase; warning signals
preceded, while a mask immediately succeeded each item eprsure. Item
. presentations were initiated by the subject,
Procedure @ ‘i;’

Subjects were tcld that there were two themes of interest in this
study. They were told that of primary concern was the investigation of spbed
reading skills, and that the study would concentrate on tasks related to this

topic, They were also told that a second area of interest involved their ability \

LS
r 4
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to make fine discriminations betweer; very brief exposure durations, since this
ability of detection may interact with, or be a possible relevant component of, the
speeded reading skill. The fact that there was a memorial aspect to this
experiment was not mentioned.

Phase One - Study! Subjects were instructed to attend to the computer screen and

read aloud each item that was presented. Misread items were noted, but were found
to occur with a very low prabability (mean=.021) and did not affect later
identification performance,

Phase Two ~ Pretraining! Subjects were given repeated examples of the four

stimulus duration rates that were to be judged. Each of these rates was assigned a
categnri;al response of 1, 2, 3, ar 4, which was to be assodated with the length

of time t}\e stimulus was omthe screen. The categorical judgments were paired with
the stimuli in descendirg; arder! 1 indicated the shortest stimulus duration,
whereas 4 indicated the longest stimulus duration, Follawing the example
presentations, the pretraining phase began, and the subjects were askgd to produce
the appropriate time pdgments‘themselves. Af'éer the letter string was flashed on
the screen, the subjects wauld ind.icate their time response by pressing the
appropriate number on the camputer keybhoard., It was stressed that the response to
be made was to be a judgment regarding how long the letter string remained on the
screen, Each trial was subject-initiated, This phase served only as pretraining

for making time discriminatigns. The results were assessed to insure that all
subjects could p;\;er}orm this task above chance'levels, in order tg/continue in the

-
experiment, No further analyses were performad an these resjlts,

Phase Three - Test! Subjects were initially given 14 praEtice rials, in order to
v ) _

familiarize them with the perceptual identification procedure, which was then

fellowed by the main test list. A ward would be flashed on the screen, and the

subjects’ task was to read aloud the presénted item. Subjects were then given

-
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another 14 p.ractice trials using the same stimuli. This tirﬁe, however,'.they were
required to provide two responses: first, they were to identify the presented ward"
by reading it aloud} and secondly, they were to assign a time response to the
presentation in the same manner as had heen used in Phase Two. They were not
-“\)Hqumed that only two duration lengths wot;lld be presented, and were.rerhinded that
there were four pnséible categarical judgments that could be made. This latter
point was included so as to encourage variability in responding, No feedback
regérding item identification or judgment accuracy was given fo the subject during
the experimental session. Verbal responses and time judgments were recorded for

later analyses.

4,1,2 RESULTS ‘ -

The memorial effect typically chserved in other perceptual
identification studies was replicated. Previausly presented ifcems exhibit
fadilitation in identification accuracy over new items for both 30 and SO ms,
exposure durations (critical means=.f¢93 and ,301; novel means=.364 and 631, See
Table 46.2).

Memarial events also influence perceived time jud\gments. Even
though, averall, items presented for S0 ms, are judged as being longer in duration
than items presented for 30 ms. {weighted mean5=2l.55'4 versus 1.,876), Fo} each of |
these rates, differential effects due to [;n'url exposure is found for old and new s
items (2,288 versus 2,167% This result is related to accuracy of identification,
Judged duratians of previously read items are longer.than those of new items when
conditianalized on correct identification (30 ms.: 2.159 versus 1,938 S0 ms.:
2,352 versus 2,497). For bath 30 and S0 ms. presentation rates, when items are
correctly identified, there is an increase in perceived length of stimulus duration

for previously encountered items (see Table 6.3), Incorrectly reported words,
¢



Table 6.2

>
Hean Proportions (and Standard Deviations) -
Sumarizing the Results for Accuracy of Idestitication
. in Experiment Six

Duration ¥ Critical® Novel® I n
30 ns, A3 LUN BN 5 on
50 ms. 801 (,108) 1631 (29 115

X - Critical items represent previously siudied items
- Novel items represent new items
~ Duration refers to time duration of stimulus presentation
- "T"=Hilcoxon T} p<. 08
- Notel n’s vary because ties are eliminated



Table 6.3

Hean Time Judgment Responses

for Items in the Perceptual Identification Task

Accuracy | Duration!
Ve T o Ww* T n
Critical 2,159 2,852
Correct 8 19 44,5 20
4 Navel 1,958 2,497
Critical 1,427 2,513
Ircorrect 148 20 38,5 17
Novel 1,752 (NS, 2,194 (,09)
~k
Sumnary Heans,

Critical vs, Navel Correct vs. Ircorrect - 0 rse v S0 mse
2,288 2,162 2,442 2,904 1,874 2,554
T=44 =4 T=0
=20 =21 re2l

X - Duration refers to the time duration of stimslus presentation
- the summary means are weighted values from the raw dats

- "T"= Rilcoxon T} p<.02, unless indicated otherwise

- Note! n’s vary because 3} ties are eliminated; and
b) conditionalizations produce some zero cells

Gorrect = correctly jdentitied

Incorrect = incorrect response

Critical = items that were presented during study
Novel = items not previously presented
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203‘

206 =

. Critical MNovel
r & &
Car [»] FaN

2.4
mean

t]* 2.2 -
Judgment
2:0 -1

108 1

1.6 4

30 ns, . 30 ms,
Stimulus Duration

Figure 6.1 - Mean Time Juxdgment Responses
Given for the Two Stimulus Durations

I - Critical = items previously presented
- Novel = new items
- C_g_l: = correctly identified
- Cor = incorrecly identified
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~ Ve
which are judged as being shorter iT duration than correct items, showed this
pattern of results anly at the iongt?} 50 ms, stimulus duration (Figure &.1),

Nontemparal variables haife an effect on temporal judgments. This is
not due to any inconsistency or inability on behalf of the subject to make accurate
real-time discriminations. - Subjects were able to correci'ly categarize physi'cally
longer durat;ions as being longer, For a maore direct analysis of this effect, d¢*
and ROC (receiver cperating characteristic) plots in Z coordinates (Green and
Swets, 1964) are provided (Table 6.4 and ?igure 4.2, Nate that the ty analysesg
havé beeh performed on all data, collap;sed dcross subjects, due to haying an
ing#ficient number bf data points for individual subjects),

Subjects were capable of making a discrimination gf 20 ms. bgtwegn
stimulus durations. In addition, they demanstrated constant sensitivity in three
of the four comparisens investigated (d* values all approximately equal to 1.0} r2
for the 9-point ROC line is \987). Critical-correct, novel-correct and
critical-incorrect stimulus groups are essentially identical in discriminability,
Not only could subjects accurately discriminate between 30 and 50 ms,
presentations, but this ability also remained constant across stimulus categories,
The cansistency in discriminability for real-time estimates, regardless of -
influences due to nontemparal variables, is predicted from models of time

¥

per:e;i/tiojusee Allan, 1979),

~

e

3 The novel-éncurracb-@timulus group showed a lowered sensitivity to

dé’cect differences between 30 and S0 ms, rates. Evaluation of the errors in
identiFiEation reflect this tendency. The error data.were;e-categorized in terms

of the ameunt of similarity between the given respanse aﬁd the tested itef (humber
of letter x position correct, See Table 4.5), Although, there is a tendency to “;

label novel-incorrect words as shart, sensitivity in discrimination increases as
4

the amount of similarity increases, This pattern was not obtained with the



Table 4,4
Disctimination Analyses (d’) -

Covwlative Propartions of Time Judgment Categories ‘
far 30 and 50 ns. Stimulus Durations

Categary Tine Judgrents
. 2 3 3
/J Carrect 30 ms. J9 29 A4
Critical 38 ms, 3 +48 ¥
Ttens R —
_ iy 54 F.GZ 1.8 =,98
Correct "3 ns. W77 17 2
Novel S0 s, N'74 39 ' 20
Ttens - - =
'/-—-:’ d’ 156 111 1.2 d’=,99
) Incorrect 38 ns, ) 11 N}
Critical i nd, 1 ] o8 89
Ttens - = =
d’ N: 1,13 98 d’'=1.4
) Incorrect 0 ms. 52 |lq‘ 02 ’
Novel 0 as. JB ) 8 08
Iiens — —— —_
d’ o3 +38 %] | d’=,51

Note! the proportions refer to the cumwlative proportion of items that were assigned 2
category time judgment response of 4, 3 ar 2 (i.e, fron longest time to shortest)
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facilitation in discriminability.

: 97
critical-incorrect items. If n:: response is provided, d’ values for both critical
and navel items.show poor discrimination (4’=,34 and ,38). A number of effects
rould contribute to an omitted .requnse in thi-s test format (which may include
blinking, looking away from the stimulus, partial detection, or actual r

non-detection), The resulting increased proportion of guesses for time

categorizations would be expected. Once snmé a@rate information is chtained from

the stimulus such that any response can be made, at 50 ms., ald items show the

) e
The p‘attern of the ROC plats jllustraté the pattern of performance

‘revealed by the mean values. The resuits are plotted in terms of the probability a

long respbnse was given to either a 3¢ ar 50 ms, presentation. Correctly

identified items are judged more liberally than are incorrect items, and critical

~‘items are judged more liberally than ,arelﬁwel items, This can be interpreted as

2
indicating that correct items, in general, dre perceived as remaining longer on the
screen than incorrect items: and, similarly, previously encountered items are

perceived as being longer in duratian than new items, The ROC analysis shows that

Cﬁjhough time judgments vary with the different conditions, temporal

\—

discrimimations between 30 and 50 ms. does not, for three of the four conditions.
-y

Thus, subjects indeed can detect real-time differences, but in
addition to maintaining this discrimination, can still bp influenced by
nontemparally relatet?ariables. In this study, memorial events are shown to

affect perceived, time durations.

/ h
- . . {/”\\k L ’
4,13 DISCUSSION s /\/\p o

)

r d As has been shawn in the other experiments, a single prior :

presentation of a word during study enhances the perceptual identification of that
word relative ta novel items, The results also indicate that stimulus familiarity
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alters perceived duration judgments. The time judgment data support the
phenomenolagieal reports‘dF/t:,ijectsé‘that some words appear to remain longer on the’
screen\than cthers. Words presented during study were judggd -as being longer in
duraticn than novel wbrds. This result was found to be contingent on accuracy of
identification. Correctly identified critical items were judged langer than new

items. Incorrectly identified items were only differentiated between qitical and

novel items for the longer duration.

Further, the discrimination data provid general support for the
suggestion that the ability to distinguish between real duration diFFerence;; was
unchanged across the nontemporal variable, The exception was the novel-incarrect
stimuli far which discrimination ability was noticeably decreased, The finding,
that nontemparal variables influence duration judgments but not duration

iscrimination, is consistent with other reports in the time perception literature
” Zsee Allan, 1979 |

[ty

When ‘the subject processes an item, to the extent that amaccurate
identiFit_:atiun can be produced, there is a tendency to judge the duration asv -
relatively long, More interesting is the finding that corre&iy identified
repeated items are mare likely to be judged langt\ig ‘::i correct novel items.
Subjects can differentiate between the two sets o-F words, Faor inn.:rrectly
identified words, the difference between repeated and novel ittms is found at the ‘
longer stimulus ciura.tinn. The error analysis shows that novel-incorrect items tend
to be labelled shart. Thus, even when words are not correctly identified, temporal
judgments indicate that {'epeated wbrds are*éiﬁerentiated from no’al words, There
appears to be in‘Fo‘rmation available abuu,whether a word is repeated or navel, even
if it was not correctly identified.* " - p -

The familiarity of an item is shown to increase duration estimates.

«Jhe results display a pattern similar to that of Warm and McCray’s (1969) results. e

L

&
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As with longer presentation durations {e.g. 1 second), tem@ral judgments for
briefly presented stimuli were longer ;or repeated or familiar items.

In experimgnts investigating perceptual identification, subjects
identify repeated items with a higher probability and with faster reactian times
than items nat previously enmu;tered in the'?tudy segsion. Jacocby and Dallas
(1981) have described this benefit in perforn".lance as demonstrating perceptual
fluency, As with several "automatic* behaviours (e.g. driving a car), actions that
at Sy'e time were very slaw and deliberate, become smoother, more coordinate; and
"FlUéF;t" through repeated experiencs. On each subsequent occasion, this fluency
can be judged in terms of the performance or processing "relative to" the prior
ocourrence of that action, or to a novel experience of some other action. .Tudged
relative fluency could, therefare, indicate whether or not an action is a familiar .
or novel experience) and. has been purported to be one of the components
contributing ta a recognition dedsion.

Recognition can be derived from processing different kinds of
information. It could rely on contextual information necessary for reinstatement
of the original event, Alternatively, it could be based on a Fl;Jency "heuristic”
which results from efficient processing of perceptual information, The Fact that
recognition can at times be encouraged to rely on these various sources of
information may provide an explanation for the differential relationships between
reftective and-tadt memory tasks observed in Chapters Two and Three, Much of this
oroposal re?/t’s an thé suggestion that subje\éts are ahle to judge the relative
fluency of processing infarmation. The only indication of this was the voluntary
subjective reports ’Exf the phenomenal presentation of the stimuli in a
tachistoscopic tasl‘(. Subjects often stated that some items "remained on the screen
longer" allowing them mare time to read/identify the ward. The results of

~

differentially judging the temporal aspects of the stimuli found in this experiment
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coincide with their subjective impression, The pattern of results is consistent
with the view that fluency is facilitated by one’s prior experience and that the
relative fluency with which an item is prucessed\c‘;m\be—gdged by the individual,
In this case, fluent processing results in the phenom;nolngical impression that
items are available on the screen for a lenger period of time, That is,
correctly-identified items are judged as being presented for temporally long
intervals than items nat identified (or processed) accurately; and perceived
duration of repeated items is longer than items that have naot been prE\(iously

encauntered, even when nave!l items are fully processed.

S

The results of this experiment suggest that subjects can detect

42 SUMMARY OF FLUENCY JUDGMENTS

changes in the pruceslsir_lg of information. This ability is correlated wittl‘l the
memorial status of the itemi\old items are consistently differentiated from novel
items, This finding lends support to claims made regarding judged relative fluency
as a basis for recagnition. Repegted material is more readily and rapidly
identified (e.g. Jacoby and Dallas, 1981). If the subject could assess the ease

with which an item is processed, then he/*srhe‘ could acaurately attribute this
facilitation to the prior octurrence of the event, Evidence that subjects can

detect changes in stimuli which are directly correlated with repeated presentations
is pravided by this study, The nations regarding the judgment of fluency advacated
by Jaroby and Dallas (1981), therefore, have some empirical basis, Further, N
obtaining suppart for these views is benefidal, since it allows cne to examine

this account as an an appropriate description of the differential relationships

observed between measures of memary.



- CHAPTER FIVE -
GEMERAL DISCUSSION

The experimental results can briefly be summarized as fallows. A
dissodation is clearly evidenced by the independence found in Experiments One, Two
and Three. The results support the suggestion that the dissodation isy in fact, a
robust and typical memary phenomenan. It may be inferred that these results
implicate the existence of two or more memary systems - and some theoretical
positions would support such a claim. However, a differential pracessing argument
can also be submitted as a possible account of the effect. Adupting this view led
to designing of the last three experiments. By manipulating the informational
status of the tasks being investigated, dependent results were observed in
Experiments Four and Five} and a potential description of the means by which
different sources qf infermation could be used to allow for the correlation to
emerge was identified in Experiment Six.

In this chapter, the possible theoretical interpretations of the
results will be reviewed. Generally, as pointed out in, the introduction, there are
three pasitions which eould account for the dissadatian phenomencn as classically
gbserved in amnesic behaviour. These have globally been referred to as the
differential sensitivity argument, multi-memory systems view and the differential —
processing position. These accounts will be discussed in light of the experimental
results reported in this thesis, Both the :diFFerentia.l sensitivity and
multi-systems view have difficulty reconciling the different relationships
observed. The processing position, however, is compatible with\the empirical
findings. Although, indeed, this latter account may not be a definitive and

101
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conclusive answer to the understanding of memory phenamena, it is considered to be

a useful framework within which to ccntinue,_interésting explorations which may nat

otherwise be pursued. w/

3.1.1 THE CLASSIC DISSOCIATION

Organic amnesics display a perplexing dichotomy in memm:y abilities,
Amnesics, by definition are not able to acknowledge the occurrence of a prior
event.- However, they can display the influence of memary on later behaviour, if
'\ memory is measured in appropriate ways, This dissodation inq;mance is not

simply a reflection of the difference between motor and cognitive 'lf@

-
) /
Suggestive results of a similar dissodation in other populations (E@. rFEnctiDnal
N
amnesics} involving behavicurs which are not readily distinguished on these
grounds, tend to disavow this explanation. Further, the first experiment provided
-

* evidence that amnesics could display this classic dissodation between preserved
and impaired memory skills using verbal materials.

The pri[n;.\ry factor in obtaining evidence for preserved memory in
amnesics seems t?‘(gly on the manner in which the memary is assessed. If amnesics
are required to deliberately retrieve a siaecific prior event in order to be
successful in the memary task, they are unable to display evidence of memory, If
they are simply asked to perform same skill, they can display memarial influences

in their behaviour {e.g. spelling), Clear evidence can Se\provided that

demonstrates that the amnesic is "remembering” in this latter case, siﬁce the
skilled performance can often be attributed to a specific prior experience, For
example, in the first expériment, amnesics were simply asked to spell some iter.ns -
a task they could readily perfarm at whet;ner ar not the "study" phase had been

included. However, the specificity of a memary influence was evidenced\by the

spelling bias praduced for homophones that were previously disambiguated,
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The dissociation seems to be hetween the reflective and tacit nature .
of the task. "Recognition®, a traditional measure of ‘ ry, typically stress.es
the reflective component, Far amnesics, this is an inappropriate method for
evaluating their memory abilities.

P

3.1,2 EXFLAINING AMNESIC BEHAVIOUR

e account for the amnesics contrasting performance in memaory is

—

hat the reflective memory tasks are less sensitive measiifes than é;e\tasks which
assess on-line performance (tadt memaory measures). The amnesic is, unwilling or
unable to int'entionally retrieve previously learned material (perhaps due to
mativational differences or strategical differences as a result of brain damageh
Tadt memory measures, hawevet, are able tg bypass this constraint, A differential
sensitivity explanation is particularly cnnvinéi.ng, if ane cansiders the amnesic
.patient’s passive attitude and insistence of naivity and denial whenever a memary
question is proposed. ) =8
A second account for this dissodation in memory ability presumes the
existence of twa or more memory systems. This position explains the amnesic’s
. bebaviour by suggesting that the system responsible for reflective memary has
essentially been destroyed due to physiological brain damage, Some "other" memury'
system, hawever, bas remained intact. Since recognition tasks assess this
réﬂm:tive system, amnesics cannot di;play memory abilities, Tacit memory -
measures, however, afsess skill performance, and, as such, amnesics display
preserved memary, :\ ‘
A third view suggests that one need not postulate the existence of
more than one memary.. There may be a unitary memary system, but it may be accessed

in different ways depending on the processing engaged by information used in the

task., In this vein, reflecting Emg.wecent fhay typically involve processing a

2
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different type of information than that used to allow for memary influences in
on-line performanc"é. Fc‘r example, i‘nvestigators have identified two sources of
information which can contribute to a recagnition decision - either reinstatement
of context for the ariginal event or use of perceptual information, The farmer is
the preferred method for acknowledging a prior occurrence, However, if this
information is'unavailable, perceptual information can be sufficient to allow for -
recognition. The tacit memory measures are viewed as typically reliant on
interpreting perceptual information, since the task simply requests one to react to

the situvation - engaging processing in order to retrieve the context of the prior

-event is not a requirement, The disscdation displayed by the amnesic reflects the

inadeguacy or inability of the patient to deliberately retrigve this type of
infarmation, They are, however, able to demonstrate preserved memory through
processing perceptual infarmatiaon, -

The appropriate description far the dissodiation cannot be evaluated
with amnesic populations, since the patients will always perform poorly an
reflective memory tasks, However, if these arguments are applicable ta memary -

performance in general, then implications derived from each aof the positions can be

examined with subjects having normal memory capabilities.

S:.3 FREDICTIONS FOR INDEFENDENCE

The alternative accounts of the dissociation have different
predictions for the relationships which would be observed between reflective and
tacit memory tasks tested with sormal subjects. A sensitivity argument wauld
suggest that a dependent relationship between the memary measures is expected,
Performance on a tadt memary task may not predict recognition performance, however
success on the recognition task sheuld guarentee successful performance on-tacit

memary measures. In addition, a memory relevant variable which affects performance

-



on one uF‘ these tasks should not differentially affect performance on the other,
Thé multi-memary systems view argués that since the two memory tasks
access two different memory systems, complete independence between the measures
should i.nvariably be observed. There would be no predictive relationship between
the measures, and variables that affect one measure would not be expected to affect
the other measure in a similar fashion (Tulving, 1983).
Finally, the differential processing‘-accuun{v:‘ould suggest that
varjable relationships should be abtained bet@een the tasks dependent on the type
- oF infarmation proce:ssed. Since the tasks typically make use of different kinds of
information, independence between the measures should be typicaij;/ chserved,
Hewever, since recognition can also make use of perceptual information, dependent

1

relatiun;hips %hould be obtainable,
‘
5.2 NOQRMAL MEMORY AND DISSOCIATION

The experiments repcrted in this thesis concentrated on examining the
behaviour of normal memory subjects, It is assumed that the dissodation in memory
performance is not simply attributable to brain damage or some other artifact in
amnesic behaviour, Mormal memory performance, then, is a useful medium through
which to disentangle the differential predictions of the three possible acrounts
far dissociation. Persons with normal memory capabilities are not as restricted as

amnesics to behaving in only one passible fashian.

32,1 INDEFENDENCE BETWEEN MEMORY MEASURES

The results from Chapter Twa pravided ampl'e evidence that complete
independence between the measures is obtained, Pefformance on the tacit memary
measures of spelling belr;aviour in Experiment One and perceptual identiFiEation in

Experiment Two was nat predictive of or predicted by performance on recognition,
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Instead, clear stochastic independence between the response measures was observed

in bath tasks and with amnesic anc.lr normal subjects. The relationship did nat vary
with changing levels of performance obtained an the tasks (Experiment Two).
Further, independence was abserved by a cross-aver interaction in Experiment Three,
Performance on recognitio‘n was differentially affected by studying an item with a
semantically-related context as ‘compared to perForma-nce in the w&:.rg)ompleticn
task. Whereas, context was useful for later recognrition accuracy, it was not

’

useful for the ability to solve word fragments.

-

The clear independence between the two tasks is incompatible with a

differential sensitivity arqgument. It is not the case that the tagt memory
)

<

measure is mare capable of assessing memary performance than tests of recognition,

rather it simply assesses memary in a different way

~

The multi-systems account waould not predict a dependent relationship

52,2 DEPENDENCE BETWEEN MEASURES OF MEMORY
between the memory measures, The differentiai processing account would suggest
that such results can be cantrived, if indeed, the type of inFormatidn used in the
task is the important factor to consider and not the task itself, In Chapter
Three, dependent relationships between the measures were observed. These findings
were obtained when comparing the same;casks that were used in the second chapter
which demonstrated independence (i.e. recognition versus spelling or perceptual
identiF.ication). Clearly, the task itself is not the only, or even priri'[mry, SOurce
of the independence results - as is suggested by those promating a’}nulti—systems
account, K\

These results are compatible with a processing account of t\-e )

dissodation, A single memory system is assumed, and the differential processing
2

of infermation predicts the changes in performance. In Experiment Four, test -
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K

material was chosen that would necessarily reduce the type of information that was
available. Pronounceable pseudowords which had no definitive meaningful referents
were used. Recognition of these items would rely much more on the visual
familiarity of these items. Perceptual identiFicatfb(\ of these items would alscl}
rely on the amount of visual analysis performed, If itjs the information used in
the task situation, and nat the task per se that is im‘E_urtgt, then if the
perceptual information was suffident to access the memary epiénde in/:ne case, @t \
should continue to be adequate in the other situation. Thus, a dependency between <
the measyres would be predicted and was found, In Experiment Five, the twao memory
’ 14

measures were again made to rely on the same type of information. In this case,
information which is used tu‘reinstate the original event was emphasized (e.g.
contextual, organizational and assodiative information). Again, a dependency was
observed hetween the measures.

The multi-memory sy;tems view would never have pre&icted these
results which show that manipulations in the instructions and the available
information produce dependent relationships. These changes in relationships are

4

predictdg’by the processing view. , ~

3.3 DIFFERENTIAL PROCESSING,

In order for the processing view to be an appropriate description far -
the variable relationships observed, it has been argued that recognition can make
use of various luBs of information. "Reengnizing”" can occcur thraugh the T
respedfication of the arigina;l ocourrence; recognizing can alsa be achieved
through use of perceptual information. T.he manner in which this me%cry result is
mea.sureci. will emphasize the different types of information to be @d Upon.
Evidence for these different kinds of informaticn has been theorized by several

investigators (e.g. Juola and Atkinson, 1973} Mandler, 1980; Jacoby and Dallas,

-t

{
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umations of thiz pasition, The first ASSUMPTion 15 tnat g

Zotuoal iniormalisn,

n\
I‘I

k2 rezpecification information, relies cn Memsry F<_r 3Wgie grice cplzcdic
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‘acit memory measuras typically rely on the fluent processing of ParcEntual :
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- Ed
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-
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* demanstrate that both types of tasks display an influence of memary ?or priox

~u
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4 the confines of a unitary memdry system. ' );

Some investigators, howaever, prefer to_categorize memary in light of

these results (Tulving and Schacter, 1982), They argue that although the results

s&em \
to contend with (Tulvirlxg, 1983, p,10S), This multiplication of systems is a-fieans

of dealing with specificity and independence at the same tifie and, therefore,
L ] °
remains a viahle explanation for the results. However, there is at least one ' /’

philosophical’tradition which reasons that in the event of two explanations of a
phenomenon, the more parsimonious description waquld be preferred, "We are to‘admit\
na more causes of natural things than such\i,g are both true and sufficient to

-

explain their appearances" (Issac Newton, 1846 - from Smith and Grene, 1940), In

ad

-addition, the fact that the position #0uld not have predicted the dependent

relationships that were aiso nbtaingd tends tﬁues_tian its usefulness.
q‘he view that a single memory system processes different types of
information accounts for the dissodatian phenomenon by suggesting that in the two v
tasks, different types of infarmation are predominantly being used. It is this ¥
which produces the independent access of a memc{ry event between the memory "”/\H
measures. Deliberate retrieval of a prior memory is independent of access to tha.t
memory by a perceptual means. Whereas respedfication of an event encoutages the
subject to assess and confirm the evidence of contextual and organizational

information in order to assert an event’s grior ncn)ence; perceptual information

is pracessed in a "run off" fashion. Frior experience with a similar event will -

Laitj in the mare fluent processing of a later event, Memary essentially assists

»
——
processing of similar perceptual events, and does sg in a fashion which does not

require deliberate retrieval of ‘that memory.
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However, at times, the'fluent processing of this information may be -
an event that the subject can detect. One may bgtlég}o assert a recognition
decsion based on this phenomenological impression, iF the subject can judge that
an event was relatively easily processed, he/she may infer that the event must be a
familiar situation and has been encountered befare. This suggestion could account
far tﬁe rESl:JltS in Experiment Faur. R;acugnition decisions were arrived at with N
test mater;al which essentially required the visual processing of the letter q
constituents, A decision can be pgsed on a evaluation of processingdthe perceptual @
_informa.tion. This nation receives support from the results of Experiment Six,
Subjects phenomenologically perceive differences between stimuli, and this f

perfarmance is contingent on their pricr experience with that event. \

3.3.2 ALTERNATIVES.

The processing acmount ff memory is compatible with the results
obtained in this thesis, The otheNtheoretical views were not found to p')redict the
variable relationships cbtained betweén the two measures of memary. Nonetheles,rz;( ;
one would want to consider whether these other accounts cnuld be madified in some U
way which would incorporate the findings reported.

Consider the diFFerentig{ sensitivity argument which cannot account ‘\/
for the stochastic independence between the measures. One might argue that no -
relaticnship between the measures was cbtained in :he first three studies with

normals because the differential sensitivity nation is only applicable to patients

with'u ique memory deficitsy However, the stochastic independence relationship

obtainedii ghe amnesic results would suggest that\@iew is still nat viahld.

: il;?"ls that amnesics did rgpcrt an "old" item in response to the

sensitive spelling measure of memory. Even fhough normals may not be an

Y
LS

.
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appropriate comparison far understanding abnormal behaviour, the sensitivity
argument is not able to deal with the amnesic results, - P

The multi-sy_stems view predicted the independence results, but would
have never prgdided the finding of dependence, This is prir'na.rily due to the
assertion that the tasks are identified as meanges which access each of the memcsry"
systems, Since the memories they access are separate, then the measures would
reflect this independence, One might assume, however, that under conditions in
which the type of information has been constrained, the two systems may show
similar patterns in behaviaur, sir;ce they are both reliant on limited inFcirmatiun.
Similar patterns in behaviour (i.e. mean performance leve;s). huwev&;‘g{u‘ nat imply

the dependent or predictive relationship of the access of one memory representation

of an item and a subsequent access te another memary representa.tiin of the same

i

event. One would have to predict that infarmation sufficient to access a

<

particular event from one system will access the identical memory knowledge from
another system which contains a different representation of that event, This would
seem to be a questionable possibility. Further, by this prediction, it is clear

that the infarmation employed by memory becomes the primary factor to consider,
rather than the tasks themselves. By stressing the impartance that information
provides in determining the variable relat‘tnnships, this argument now appéar y‘:ary

similar to the differential processing account,

5:3.3 REMAINING QUESTIONS °

The processing account seems to have identified an irngurtant' factor
for consideration in understanding the relationships between memory measures
Questions still remain. For example, how many memary representations of an even
exist. It is certain thaf the memary measures in the studies rep are
attributable to the influence of a single prior experience. Perhaps there ilonly
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one representation of this memory experience (unitary memory) or there are
different memories representing this event, Given that the multi-systems account
is willing to assert the role information plays, then either one or more systems
can te presented as a plausible account for the results, It would seen\\'/tha.t "in
the final analysis, whether cne prefers an explanation couched in terms of a
Cunitary or multi memary system view>..is a matter of intellestual taste and
sdentific style. As long as we are limited to psycholugicﬁ methods, the issue
<at this time)wca.nnot bte decdded on empirical grounds® (Tulving, 1983, p.83)
Further, unfartunately the predictive strength of this position is .
unclear. Although an account which stresses the importance of inFurmation@es\
predict that variable relationships can be ohserved between measures of memoryy it
is not clear whether one.can always predict the relationships a priori, given a
novel situation. For example, Begg and his colleagues (Bacon, 1979} Harris, Begg
and Mitterer, 1980) have ocbtained dependent relationships between tacit memary
measures of frequency estimation or validity ratings and recognition performance,
The fact that this relationship could ocour is clearly iﬁ line with a differential
process_éng apprnax;h. The 'prublem is whether one could have predicted that these
tasks would emplay the same (dependence) or different information {independence),
given only a description of the tasks to be performed. For frequency estimation,

one might have expected the dependent relationship, since the task was for the

earlier study was impartant. For truth ratings, however, the task was
rate how "true" a statement was. In this case, without a good underst ding off
what this task entails, one may have predicted independenca, A better

understanding of the particular task requirements involved, clearly, is needed.,

O



3,24 CONCLUDING REMARKS

The dissociéi:ion phenomencn has implications for current memory
research, One implication is that alternati\-/e measurements of memary are important
for consideration. Traditional reflective meméry taské, such as recognition ang
recall, are inadequate for apprupriafely assessing the amnesic’s memory abilities,
For a more comple\te understandinghuF the am?‘leéic disorder, and normal memary )
pracessing, measures that allow analyses of both abilities and deficits are e
necegedry, Further, a differential praocessing approach to the empirical findings
could have implications for memory disordered populations. Although with these
patients, the aware-related abilities are disrupted, given that at times subja&s
can be se‘nsitive to fluent processing of perceptual events, perhaps therapeutic
techniqt:;s based on conditioning could be devised. The patient perhaps could be*
conditioned to react “ag if they know" something has octurred before, when they
detect some reliable change in stimulus processing. Finally, the results of these
studies have cantributed to an understanding of memory functioning, Task analyses
of memory measures seem to be.very impartant for interpreting cont?versies in
memory research (e.g. the comparative w'ork between animal and human research), The
use of tasks, other than those traditionally employed, have shape;i the way in which
researchers must think akout memory, Cle.arly. informational cogtraints are
reflected by thg different a.pplicationé of these measuras, which may have not
otherwise beed as obWaus with the traditionalweflective memary paradigms.

Whether the answer is directed at postulating more memory systems or not, one must

incorparate the obtained results into his/her framework of memory function! the

dissodable properties observed between different measures of memary implicate the

diFFerenti“al pracessing of cognitive behaviaur,
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APPENDIX A )

Dealing With Simpsen’s Paradox

To analyze the results for evidence of dissodation in terms of
stochasitic independence, consideration must be given to a .problem that chi-square
2 x.2 contingency tables are potentially subject to - referred to as "Simpson’s
Paradox". Simpson’s Paradox states that if two or more 2x2 contingency tables are ]‘
collapsed into one, \the summary table may ‘show a relationship which is different
from those shown by any of the original-tables (Simpson, 1951), It consists of the
possible existence of multiple cuvariates' as confounds in the data, and can affect,
therefore, the interpretation of the chi-square result. 'I‘ihe source of the

confound{s} would be due to extraneous correlated variable(s) interactirig with

either or bath of the two main variables being comgared. By collagsing the tables,

the result could be the emergence of some spurious relatianship which does nat
represent the true one that exists b’etween the variables of interest.
Memory research, due to practical concerns, does nat collect its dat
based on a single subject with a single item over a large number.of trials.
Instead, the data usually consist of summary results cnlla;:sed across various
subjects having beén tested with a number of items. As warned by Hintzman (1980},
therefore, memory retrieval analyses are particularly subject to fhis potential
third—vari}able problem. In this case, one can conceive of at lea,s/t three classes
of pussi‘bie}xtraneeus effects; namely: a) sub.jéct differences (some subject;"rh'ay
~ be better ia/t rememberirg than others; b) item differences (someﬁitems mdy be more
- difficult to remegber tkantthe:s): and c) subjed—by-item interactions (e.g. .
indiyidual differences in vocabulary or spedal personal significance of items!).
In reaction to these patential sources of dubiaus i.nterpret‘atian, Flexser (1982;
algo see Bishop, Feinberg and Holland, 1975 for occassions when collapsing the

tables is permissible) prepared an analysis which contains a "homogenizing®

. N ‘ L:\/ | N . 77_-/-\
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technique for extracting out the subject and item covariates, thus eliminating
these two possible sources as additional effects, The remaining variable of
. -

sUbject—by-itlem interaction includes any other possible correlative influence,
This variable, however, represents the effects of passible theore.tical
significance, since it includes those cases in which there is a potential
differential effect of "this" subject accessing “this" particular item an “this"
particular test as compared to the "other" particular test. All of the data
repqrted in this thesis have been subjected to Flexser’'s adjustmex correction,

Further; at times stochastic independence is obs@men’meﬂts 1
2 an'd'3). while at other times dependence is obtained {experiments 4 and S}, The
fact that the relationships can be varied suggests that even if the "absolute”

value of the chi-square table does not depict the predse amount of dependence in

the. relationship, the frelative" amount of dependency abtained across sithations

| remam*.i&n}eres : | / .
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APPENDIX B

Verbal Materials
Used for ‘the Experiments

endix Bl:

Experiment Ones an:l Five -

Haterials Used for Spelling Experimerts

Mvestions Containing Homophones:

1.
2l
30
1,
B
6.

7.
8.

9.
10,

11.

12.
13.

- 7,
»15,

i

Nane the days of the week

Wha won the last federal election?

Mhat is the answer to eight multiplied by five?
Name something you can bake made of flour and egas.
Do you have an ant or uncle who lives in Taronto?
A beeturapotatoeqrovs in the ground. Nane
another rogt vegetable,

Name 3 harse’s gqait, other than gallop.

Name 3 large body of water, other than ses =
or ocean.

Who is hejir to ihe throne of England?

What kind of fish is easily cavght frmxgﬁe end

of 3 pier? sunfish

Wo is the author of the tale about the

Ugly Duckling?

Name 3 musical reed instrument,

Name 3 bird of prey.

What kinds of thirgs can you carry in a pgil? ¢
At uhat time is the mail usually delivered

where you live?

Questions Containing wm:

12,
13.
14

What is the opposite of the word cgld?

Whab is the name of your family dogtor

Hou mary pints are there in two gallons?

What city has the largest population in Ontario?
Can you play the game of chess?

Hhat is your favourite sport?

¥hat clags of tree loses its leaves
On what is Christmas celebra
Nane the famous toser in Paris,

How often do you exercise in a month?
Name 3 unique twe af animal that lives
in hustraha.

ihat ;s your fi:

What did you have

in the fall?

arguhere in a train?
twpe of Feit pie?
dirner yesterday?

15, gfan you speak a JM. other thm Erqlish?

i

nost common answer:

SyHsT, N, T,F,S
Trudeay

i

bread

my ant/ucke ——

carrot
canter

lake
Prince Charles

Ll

H4C.Anderson
clarinet

hawk,

uater/suh /

at (9100 z.n,

most comman answer:

hot -

Dre X

16 @'\
Joron

yes

hockey
deciduous
Dec, 29
Eiffel

12 hours

- koala bear

ues, to X

apple

meat, potatoes...
f0

\

D
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Homophone Test Items:

Critical
(low/high)

aunt/ant

best/beat
eight/ate
flour/?lover
qa3it/qate
heir/air
nail/male
pail/pale
pier/peer
prey/pray
reed/read
ses/see
tale/tail
week/weak
won/one ’

Control (Sp}
(high/lou)
bail/bale
break/brake
close/clothes
deer/dear
earn/urn
feet/feat
great/qrate
qrown/qroan
night/knight
stare/stair
steal/steel
sum/some
tean/teen
waste/waist
weight/uait

Nom—homophone Test Items:

From Study
chess

city
cold
date
dinner
doctor
exerciseies
fruit
lanquage
pints
sport
tower
train
tree
unique

Novel (Sp)
card
chair
fence
tudge
qlass
key
match
mirror
novie
misic
paint
picture
52350N
triple
wall

Contrpl (Rn)
thigh/low
ball/baul
board/bored
bow/beau
course/coarse
peak/peek
poor/pour
sail/sale
Seen/sedn
viin/vein
wave/uaive

Novel (Rn)

cabin
calendar

province
qeen S
salad

table

window
yellow

)
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Aopendix B2}

Experiment Two -
Words Used in Perceptual Identifl‘cstion

+ and, Recognition

Hord Listi

Low Frequency Items =,
abuse album anvil banjo baton beret bison boxer burro cadet chalk cider -~
clamp comnad cream crock decoy diner easel ether evade fancy flask fudge
gnome goutd grape gully holly icing juice ladle lapel latch maqic major
nixer mucus mural noose optic otter paste patig pecan plaza prize ravon
resin roach robin salve sedan slush tongs toni® torso truce wacht zebra

High Fr Tteas e

apple bacon birch blood board brain cabin chair child climb clock coral .

crine devil drain earth fence flesh given qp’&s grave habit horse hotel : 3
human issue knife light match metal money motor rurse ocean paint pape

pavse peace plant ppint pride pupil queen quite river rough sheep

stone style sugar table teeth tower train unite wagon water wheat 1 2

..
; ™~
it \ .
actor draft ledge march month phone scarf scold sleep virus ,\/
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Aependix B3t

Experinent Three - !

Test Words and Semantically-related Paired It.

Target Iten  Context Worg Target Tten Context Worg
aardvark namal inertia inaction
agnostic skeptic inferno . furnace
almanac publication insomnia sleepless
analogue parallel - isthwus peninsyla
anatomy structure - jamboree celebration
antenna aerial kerosene fuel
antidate renedy knapsack satchel
antique old kumquat fpdit
ansbody .~ Somenne lacrosse EL]
approval consent. ladybug beetle
apricot @ narnalade lanolin 503p
asbestos magnesiuvm lettuce salad
3553551N muT der lexicon dictionary
atrocity - outrage linedge ancestry
3vocado green lithiue netal -
bachelor misogamist lozerge throat
bandanna ¢ scarf Mar joran seasoning
basilica church _mascars cosmetic
bavyonet weapon mendr ane {issue
beesuax honey migraine pain
behavior conduct MONOGT 3A initials
borough suburb mystery secret
bureay chest neonate infant
,cabaret v tavern nirvana oblivion
casifere wool nocturne S0Mg
cavalry troop octopus mollusk
chassis trame _operetta ¥ musical
chimney vent oration speech
cholera disease ortsider stranger
cinnamon syice paraftin wax
clarinet irmrm paranoia  _  fear
clinate e pendul swing
cobbler nender peroxide dye
corvette vehicle pharaot{ autocrat
crevice chasa phoenix bird
cutlery spoons pigrent; melanin
cyanide poison pl alqae
delirium nania pollivog frog

/
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Target Ilen Context Word
democrat politician
dinosaur reptile
duadenun intestine
electron aton
-ellipse oval
enissary nessenger
epitaph imscription

. estuary tiord
I exponent, pover
- fascisa dictatorship
\ tiltrate residue
| * flamingo stark
flannel clath
qazetie journal
gondola boat
granary bin
hayloft barn
hexagon shape
harizon linit
tyacinth 11ower
tudrant, water
ideology befief
incision cut
J/
/
A A
o
\J ,
k-4
19
) i
]
‘ N Y

Target Itea Context Word
r3inbow spectrun
rhetoric declanation
ruffian scoundrel
sanskrit vriting
sapphire qen
sheriff officer
spatula vtensil S
rocket wheel
m . doctoy .
tequila drink
thearun axion I
thyroid qland
toboggan’ sled
tricucle transportation Py
tuilight dusk,
universe world
verdetta revenge
(verandah porch .
rranty contract -
)/f:n“ut custard —
zeppelin diriqible
S
h ]
2
L]
h ]
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endix B4}

Experiment Four -
Pronoufiteable Pseudo-words Used in Perceptual Identification

and Recognition 4 .
Pseudo-wards

Test Itens

achar admet alarp anvit ardid asket avest baver blean blesp brast bucre
bunly caden chome clefe clert cobur crach cralk crusp daten delap dralt
drilk eable elber enler tilpy fimti firse flact flamt frese frent garil
qinet ;;i;st qloka grast greel harst hetch hilin horet hunce XB,}!\ Jeqli
knate tabed liber lonce lupel nager nanel menor nirld narewfatre narbe
obben obrut pafen parel prent prind raber rense ronic rulleirck siber
sloen smalt snact sneep stanb stren stune tampe taver teart thaid trene
trife trilo troke troud truct trumb ujelt upifs\u:den végeq yikam uonch

A

Practice Iiens
alvat canch lameb mudel treap vinge

\\ C %h
L) ] P
(..r__f\‘
. -
.
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4 Appendix BS!

Experiment Six - .
Low Frequency Itens Used in Ferceived
Time Duration Study

Hord List:
]
Test Itens o
abhor abuse actor adult album alike anvil bangjo basal baton /
bayou beret bison brine broow burro cadet canoe chafe chalk
o chard chore cider clamp fomma crock dealt decoy diner dread
é easel ether evade expel fable facet fama flake flask fudge
¥ ahost girth qiver gnome qourd quile hazel holly horde icing
\ . imply islet jaunt jetty knoll lance lapse lathe lease ledge
;\ lynch nagic mango manor mixer moist mound mural naval neigh
nerve noose nudge 0asjis onion optic otter palsy parch patio
pecan peril pivot plaid.plaza quart rayon razor realm relax
resin roque salad salve scald scent sedan sever shumt—slush
stoop talon tease tempo toast tonic tongs torsg tripe truce
ultra usher vault verse vifus vocal waist waxen yachi zebra

Practice Itens

barge blaze dairy exact frown genus .ig_\‘ael knave ladle pearl . \

¢ revel rgach spore twist

-,




APPENDIX C ; /J

’ f
Standard Deviation Tables
For_Experiment Tuo
1]
\,—/
Table C.}
. Results from the Recoenition (Rn) Phase -
Standard Devigtions far Items Judged as "0ld™®
D Freq. ‘ect Rn  Fal -
M. elay req Correc alge Rn N
. R I L 084 Jil -
, I - H <197 083
o > D L 103 09
\ ' 0 SR TN W16l Bk!] Li= innediate
- TP I L Q79 +052 D = delay .
: I H A7t 04 L = B frequency
0 L 083 115 H = high freq -
: D H JA90 ¢ 038 /ﬁ
AD 17 L 147 054 :

N .‘ - . I H 1219 1054
.o : L 1120 54

X - correct An~véfer 0 critical items :mi'm are correctly recognized
false Rn refel:s ta novel items which are incorrectly called ald

SCR = presentation on computer screen
TYP = itemns presented on typed sheet
AD = items presented by tape-recorder

134



kS

N
. \
g )
» ¥
"P"" hd
Table C.2
Results from Perceptual Identitication (PI) -
Standard Deviations for Itews® Correctly Identified
| Mol el fres.  Critical  Lfres.  Movel :
SCR I L 181 180 287
. I H (193 114 209
1 L 166 [.'171 191 _
0 H A75 JA1 232 = inmediate-
TP I L 209 215 219 0 = delay
I H 189 A3 L = low frequency
- D L 161 164 257 H = high frequency
- 0, H. 130 114 147 .
AUD I L +218 20 201
, I H 24 o1 1238
D L 161 201 i
D H 149 112 \ﬁg_{
1 - these items include critical items (pr ed durmg both Rn and PI),
@ ance presented items from study (l-pres.), and novel itess _ "'\\
not previously encountered in the_ experinent \ O
SR = presentation ‘on computer screen ‘/jk
TIP = items presented on tyed sheet *
! /\ AD = itews presented by tape-recorder -
9 f'\
a . ) . K\
—t
L )
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1 - / b r
# - e





