D

Abst}act
Bartl;nq and Thompson (1977) proposed that recognijgon
involves retrieval of backward associations (tirg}g to 1npuf
context) while recall (CRt) 1nvolvq§'retrioyal¢of forward
associations (input cue to targetf. Their model assumes
that interfering with backward associations r
recognition whf?e leaving CRt unaffected. ConverselJi =

interfering with forward associations reduces CRt withaut

-affecting recognition. Tulving’'s recognition failure of

recallable words is supposedly due largely to the
association task creating competing backward associations.
Bartling and Thowpson experimentally supported this
contentié:~but failgd to test the corresponding notion that
inter ference with ::f;}rd associations should reduge
recognition failure via reducing CRt. They also ;ésume in
their description of recognition/frocesses that'rétrieval in
recognition is 1ike recall of the input éue given}the target
(CRc). This leads to the prediction that recognition should
parallel CRc regardless of which associations exper ience
inierference. The first experiment included a partial
replication of Bartling and Thompson’'s third experiment. In'
addition to the group givin; associations to strong
associates of the targets (backward associative interference
(BAI)), another group gave primary assoctations to the input
cués (forward issqciatiyé interference (FAI)), and a control
group performed a math computation task. The BAI condition
had higher recognition failure values compared with the

. €

iv



0-3/15-034 5K

'* National Library Bibliothéque nationale ) .
of Canada du Canada :
Canadian Theses Division Division ces théses canadiennes
) .
Ottawa, Canada v

A}
\

KIAON& 51437 - N
-PERMISSION TO m.OF|Lﬂ — AUTORISATION DE -ICROFiL“lR

e Please print or type — Ecrire en lettras moulées ou dactylographier

Full Name of Author — Nom complet de I'auteur. . B
KATRLEEN KAROL RBIERSDoRT E

Date of Birth — Date de naissan»ce Country of Birth — Lieu de naissance

SEPTEMBER 29, /9573 J UMITED STATE S

Permanent Address — Résidence fixe

1139 =77 AvenoE B
EDAMOMNTON ARERDAN TG oLs

CANADA ”

TitLa of Thesis — Titre de Ia thase

THE RoLk oF AsscclATION RETRIVAL (N
RECOGNITION AND RECALL. oF EPISaDc

AATE R\'AL

- 14
University — Université
—

THE OMIVERSITY  o¢ ARERTA
Degree for which thesis was presented — Grade pour lequel cette thése fut présentée
Year this degree conferred — Année 'd'obtention de ce grade Name of Supervisor — Nom du directeur de thése .

|G 3 LIILLARD N RONRQUIST™
; —
Permission is hereby granted to the NATIONAL LIBRARY OF L'autorisation est, par la présente, accordée & la BIBLIOTHE-
CANADA to microfilm this thesis_and to lend or sell copies of r QUE NATIONALE DU CANADA de microfiimer cette thase et de
" the film. - pebter ou de vendre des exemplaires du film.
_

The author reserves other publication rights, and neither the L’auteur se réserve les autres droits de publication; ni la thése
thesis nor extensive extracts from it may be printed or other- ni de longs extraits de celle-ci ne doivent dtre imprimés ou
wise reproduced without the author's written permission. sutrement reproduits sans I'autorisation écrite de |'auteur.

,mwm/ Ag| QMKKW

N1 (4/7T)




l* lonel Library ofCanaca

Co iom Development Branch

Conadisn Theses on

Microtiche Service sur microfiche

NOTICE

The quality of this microfiche is heavily dependent
upon the quality of the original thesis submitted for
microfilming. Every effort has been made to ensure
the highest quality of reproduction possible.

t
If pages are missing, contact the umvarsuty which
granted the degree.

Some pages may have indistinct print especially
if the original pages were typed with a poor typewtiter
ribbon or if the university sent us 8 poor photocopy.

Previously copyrighted materisis (journal articles,
published tests, etc.) are not filmed.

Reproduction in full or in part of this film is gov-
ermned by the Canadian Copyright Act, R.S.C. 1970,
c. C-30. Please read the authorization forms which

accompany this thesis.

/ THIS DISSERTATION
HAS BEEN MICROFILMED
EXACTLY AS RECEIVED

Ottawa, Caneda
K1A ON4

Biblathéque nationale du Canada
Direction du développement des collections
Service des théses canadiennes

\ .9

A

La qualité de cette microfiche dépend qrtndmm de
la qualité de la thése soumise au microfilmage. Nous
avons tout fait pour assurer une quaht& supérieure
de reproduction.

" Sl manque des pages, veuillez "communiquer
avec l'université qui a conféré le grade.

La qualité d'impression de cemmu ‘pages peut
laisser & désirer, surtout si les Ppges originales ont été
dactylographiées & I'aide d'un ruban usé ou si I'univer-
sité nous a fait parvenir une phetocopte de mauvaise
qualité.

Les documents qui font déja !'objet d'un drdit
d’auteur (articles de revue, examens publiés, etc) ne
sont pas microfilmés.

La reproduction, méme pertielle, de ce microfilm
est soumise & la Loi canadienne sur le droit d‘auteur,
SRC 1970, c. C-30. Veuillez prendre connaiisance des
tormules d’autgrisation qui accompegnent cette thése.

. LA THESE A ETE
MICROFILMEE TELLE QUE
NOUS L'AVONS RECUE

NL-339 ('w. /80)



¢ "~ .
JHE UNIVERSITY OF ALBERTA «

[N

-

THE ROLE OF ASSOCIATION RETRIEVAL IN RECOGNITION AND RECALL
OF EPISODIC MATERIAL

A

by

(:::) KATHLEEN K. BIERSDORFF

¥
A THESIS , .
SUBMITTED TO THE' FAcUyTY OF GRADUATE sruoxss AND RESEARCH ¥
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE
OF Doctor of Philosophy ,
IN .’
Psychology

.Department of Psychology

' . o

EDMONTON, ALBERTA
SPRING, 1981

o



THE UNIVERSITY OF ALBERTA
RELEASE FORM

‘NAME.OF AUTHOR KATHLEEN K. BIERSDORFF .

TITLE OF THESIS THE ROLE OF ASSOCIATION RETRIEVAt IN
RECOGNITION AND RECALL OF EPISODIC
MATERIAL |

DEGREE FOR WHICH THESIS WAS PRESENTED Doctor of Phi losophy

YEAR THIS DEGREE GRANTED SPRING, 1981

Permission is hereby granted to THE UNIVERSITY OF
ALBERTA LIBRARY to regroduce single copies of this
thesis and to lend or sell such copies for private,
scholarly or scientific research purposes only.

The author reserves otﬁer publication rights; and
neither the thesis nor extensive extracts from it may

be printed or otherwise reproduced without the author s

(SIGNED) /ﬁitkﬁm+,K/L“#\kx4\4//

PERMANENT ADDRESS:

written permission.

Es
L)
,D
\1
~
> -
?
RS
/C

DATED F:ééfuxqugi ...... 19%1



THE UNIVERSITY OF ALBERTA
FACULTY OF GRAQUATE STUDIES AND RESEARCH

-
*

The undersigned certify that they have read, and'.
recommend to the Faculty of Graduate Studies and Research,
for acceptance, a thesis entitled THE ROLE OF ASSOCIATION
RETRIEVAL IN RECOGNITION AND RECALL OF EPISODIC IATERIAL
submitted by KATHLEEN K. BIERSDORFF in partial fulfiiment of
the requirements for the degree of Doctor of- Philosophy in

Psychology .

Supervisor

. N

Extgrnal Examiner



Tdbde of Contents

.Chapter ) Page
I. Introducti;;;zp the General Problem ................ 1
s~ A, The Recbgnftion Failure Phenomenon and its
iffgiﬂgglnigrpretations ................................. 2
B. Recent Research Bearing on the Theories ........19
I1. A Test of the Validity of Bartling and Thompson's
Model . ... e 43
A. Method . . ...... e 47
Design ... ... ... 47
;ubjects .................................... 47
Materials ................... e ... .48
Procedure . ............ ... ... i, 51
. B. Results and Discussion ......................... 52
Noun-Ad jective Differehces .................. 52
Assumptions and Predictions of the Bartling
and Thompson Model ........................ ;.56

Independence of Directional Associations ....57

Involvement of Directional Associations in

Retrieval ....... ... ... ... .c.ciiiiiin... ' .57
‘' R ition as an Implicit Cued Recall of

the Input Cue R R 59

The Role of Ret‘heval Asymmetry in
Recognition Fatlure ......................... 61
Problems with the FAI Manipulation .......... 63
I11. An Alternative Approach: Experiment 2 ............. 67
A. Method ........ 13
Subjects .................. e - e 73
Materials .......... .. ... i, 73
Procedure ............. ...t 75

viid



0

Acknowledgments

1 NOuid’lfBe to sincerely tﬁank the members of my committee,

-

: o
'‘whose tomments and suggestions have made this a much better

thesis. In particular, 1 would like to thank my advisor,
Willie Runquist, whose dedication to common senge ‘and
confidence in my abilities made a potentially stressful
experience enjoyable as well as intellectually stimulating.
Finally, my heartfelt appreciation is extended/;b Jane
Clifton and to my husband, Richard Patching. both of whom
untiringly listened to my ideas. and never failed to nod

where appropriatg.

vii



\ A

(homograph stimul{ biased towaJd the related meaning by the .
responses, homograph stimuli biased toward the unrelated
meaning, hpmograph stimuli’&tbiased by unrelated reéponseé.
and unrelated internally associated pairs) were presented fo
" separate groups and tested for CRt. No interference was
found for A-B pairs but Qrong answers favored the simitar
target in the related homograph list while favoring no
response and non-1ist responses in the unrelated pair list.
Under soﬁe circumstances, at least, featurally similar

traces do not interact.

vi
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- .
control. However, thg FA] association task tended to result
74

in the target being produced either overtly or covertly.
Therefore, a second exper imgnt introduced intervening lists
in place of the aésociation task. These lists corresponded
to either aqlA-B;A-C (FAI), an A-B;D-B (BAIl), or an A-B;E-F
(Control) pattern. FAl recognition failure was reduced with
respect to the control but not %Iways via reducing CRt.
Furthermore, an interaction between interference condition
and recognition vs. CRc resulted from a facilitation in BAI
recognition not experienced By BAI CRc. Unlike FAI and
Control, BAl subjects saw targets twice, improving
recognition but interfering with CRc because of ﬁesbonse
competition. This suggests that recognition does not
necessar{ly inQolve retrieval of backward associations,
since,on; can demonstrate interference with backward
associations (CRc) while producing facilitation of
recognition. Finally, the .inviolability of episodic traces
sugges ted by.TulViﬁg (1972)vwas tested. If simi‘pr but ngt
ideﬁtical epjsodic events are experienced, a retrieval cle
(stimulus terﬁ ofia pair) should have more features in = -
common with the appropriate targaikthan with the A
inappropriate one. Interference in this situation would ~
suggest that similar albeit not identical episodic traces
may interact. Another possible outcome would be that there
should be no interference but that wrong answers should
favor the similar target.. Four 1ists containing internally

associated A-B pairs ard one of four types of yoked pairs
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I.” Inrtiroduction! to the General probliem o
The division of memory structure and processes into those
involving semantic/knowledge inlformation and those invo{vinq
episodic information has been recently repopdlarized .
(Tulving, 1972). . Tulving has made this d>i;tinction on the
grounds of differ)ences in }L{c‘:e characteristics such as
‘étoraqe processes, longevity of trace, ewmse of
?:etrievability, and basic organization.
| Because th:ydi;tinction between fhe episodic trace and
semantic memory has become popular recen®y, several
different theoretical approaches to meu‘br)g have at}enpted to
incorporate episodic memory with several different
definitions resulting. Not all of these definitions are
conpatible One of the author’s intentions is to. examine
the ilplications of a few of «these alternative definitions
both theorétically and experimentally. While it is pogsible - -
that the utility of "the .Zoncept itself may come§ into 5
question, this is not to be considered a primary purpose of
this 1nvestigation ‘

Because of the nature of rhany of the eprsoQic memory
tasks, a secqnd issue is relevant. Tulving and h‘is -
associates‘ (fulving & Thomson, 19‘73.; Tulving, "1974; U‘abtki'ns
& Tulving, 1?753 have often in'vestigated episodi\c processes

via a cued recall - recognition task coupar:ison Cert‘ain ) N
suggestions have been made regarding ro(:ognition and recall .’
processes that are both basic to the nature of recoqnih Nea

as a one or 2 two stage process and as well have a dvir h’;;-



bearing on the conceptualization of episodic memory. It is
also;the author’s intention to review some of the arguments
”-surrounding the nature of recognition in comparison‘with
recall and some of the more relevant data. It is hoped that
the experimental investigations presented here will shed
 some light on the nature of recognition and recall as well

as on episodic memory.

A. The Recognition Failure Phenomenon and its
Interpretations

In 1972, Tulving presented his first formulation of
episodic memory . In its sinp}est form episodic memory is
memory for events or episodes. It is autobiographical in
terms of the events that are retained, whereas semantic
memory information rebresents concepts and relations that
" are more genera]. For instance, each of us learns the basic
. letter-sound correspondences when learning to read. When we
read a sentence we need not recall the circumstances under
which we learned the relevant letter-sound correspondenceé
(an episodic tFace).“'The info;mation we require for the
task comés automatiéally from our basic knowledge or, as
;Iulving would call it, semahtic memory .

Anather aspect of the episodic-semantic distintion
imm;aiately discernable is-retrievability of information.

It is more than likely thkt much of the trace for the

experience of learning to read has been forgotten over time.

However, the ability to use the results of that event is

$



readily available. Episodic information is much more
susceptible to interference and erasure than semantic
information. The manner of storage for these traces may
also differ. Episodic memor ies are stored sequentially in
terms of the order in which the events occurred. Contiguity
here would be in terms of relative time of occurrence.
Semantic memories are stored in terms of similar concepts
and meaning. Contiguity here would be in terms of cognitive
structure. Semantic information is often transformed to fit
the existing cognitive st#ucture and may, in fact, be the
result not of some external experience but of thought.
Episodic memories, on the other hand, are thought to be
stored in a veridical fashion.

To this extent episodic and semantic memory are
considered to be separate and independent of one another.
While semantiggmemory may use restructuring of existing
information to add to its contents, it also relies on
episodic experiences to introduce new data. Moreover ,
episodic events may be defined temporally, but often rely
for interpretation on information stored in semantic memory.
In this way storage in one sygtem is influenced by the other
system. That is, in fact, what Tulving holds responsibl?
for the effwct of pre-experimental associations as cues for
episodic traces.

With|respect to the role of semantic memory information
in retrieval of episodic traces, Tulving met with

theoretical opposition in the form of the



Generation-Recognition model as interpreted by Bahrick
(1870) and others. Essentially this fmode | proposed that
recall of information from memory cqnsisted first of
generation of possible responses given certain cues, some as
simple as instruétiohs to recall a list, some as complex and
structured as orthographic, acoustic, and §emantical]y
related information. The second stage or proceés involved
in recall consisted of a recognition decision asout each of
the generated alternatives until the "target" was
“:écognized. The basis of this decision might be strength,
familiarity, a listzoccurrence tag or some sort of episodic
information. Recognition as a task separate from recall was
most often held to involve only the latter of these two
stages, as the "generation” of a copy of the target and
alternatives is experimenter-produced (Kintsch, 1970). In
brief, generation-recognition theorists would allow the
direct involvement of semantic memory information in
retrieval as well as storage. In addition, their position
implied more or less perfect recdgnition of recallable
words, allowing for random fluctuations of trace
accessability.

Tulving’s model made é]aims that while there might be
and usually was semantic memory involvement in the storage
of episodic traces, the involvement of the semantic memory
system at retrieval is 1iﬁited to reinstatement of the trace
as stored originally, i.e., only those semantic memory

features involved in encoding are useful at retrieval. This



position culminated in his statement of tns Encoding
Specificity Principle (ESP) which states that :Uhat is
stored is determined by what is perceived:and how it is
encoded, and what is stored determines what retrieval cues
are effective in ﬁroviding access to what ig stored”
(Tulving & Thomggn, 1973, p.353). This basic principle has
been expanded and delineated many times since, but the basic
statement presented here is still the core.

Tulving addressed himself to the issue of recognition
as merely a sub-process of remémberigg in a séries of
experiments which demonstrated that there were circﬁmstances
in which words later recalled were not récognizedikTulving &
Thomson, 1873; Tulving, 1974; Watkins & Tulving, 1975) and
that these circumstances were relatively robust. This
series of experiments presents a phenomenon now Kknown as
"recognition failure”, which is short fof recogﬁition
failure of recallable words. ‘ o7

The pafadigm in its basic form consists of pfoviding
one or more bractice lists in which a set of target words is
bresented, each target accompanied by a weak associate (1%I’
and then the input cues are presented, each followed by a
line on which the subject is to write the word froé the list
thét had been presented with it. After the practice
]ist(s),\the_critical list is presented. Again a weak
associate accompanies each target as an input cue which the
subjects are told "might help them at the time of the
subsequent test" (leving & Thomson, 1973). An example of



this might be "ground COLD". Following presentation of the
critical list, the subject would receive a sheet of_paper
with strong associates of séme or all of the target words,
e.g., HOT, and be asked to give three free associations to
each word. More often than not the target is among them.
When the free association task is completed the subject is
asked to look over fhe associations and circle any'that were
in the preceding list. Then the subject is given the cged
recall with the original associates as cues.

The basic paradigm has been modified, among other ways,
by leaving off the set-inducing practice lists, by Gsing a
forced choice recognition task, by perforﬁing the
recognition task from among experimeﬁler-provided
alternatives, and by reducing the level of similarity among
the recognition task alternatives without altering the basic
finding that there was a relatively large number of targets
recalled that were not recognized (Watkins & Tulving, 1975).

The major point to be made at the tlme was that one
could use context to make normally good cues become '
relatively ineffective. S1np1y generating the. target or
having it generated for one was not sufficient. One of the
ma jor assumptions inherent in the generation-recognition
model was the transsituationa] identity of.words, i.e.,
encoding context or situation does'not modify the internal
br;presentation except by the addition of a list marker,
however defined. Theréfore, genefation of the word in

response to a cue generally leads td\recognition because the



list marker is there. In Tulving's free association task
the target is certainly generated but then fails' to be
recognized in many cases. )

The first response to this result was to claim that the
encoding of the target was biased by the unusual (weak)
fnput cue and research showed that, indeed, awareness of the
relationships between the target and extra-list cue
eliminated the.effect (Santa & Lanwers, 1974).‘ In fact, the
biasing by context was largely the effect Tulving was trying
to produce. When the meaning of the target was changed at
enéoding. cues that were biased toward a different\meaning
were ineffective. One could not assume a level of cue
effectiveness at retrieval without knowing the conditions of
storage. ‘

Thelend result with respect to this issue was that the
generatioh-recognition theorists modified their model such
that a "word sense“'ratﬁer than a word (copy cue) is what is
gengrétéd and recogniged (Reder, Anderson, & Bjork, 1874).

\Jhe phenomenon of recognition failure, by this point,
was generating much research both in an effort to find out
under what conditions it did and did not hold and what
‘Hspect(s) of the task v;lere critical in producing the !
phenomenon. Beside several modifications suchvas a forced
choice recognition, dropping the set-inducing lists, and
providing dissimilaf lures in‘the recognition task, which
did not significantly reduce recognition failure, there were

some manipulations which drastically reduced the phenomenon.
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Leaving out the free association task reduced the proportion
recalled but not recognized to wuthin the range of normal
test to test fluctuation via 1ncreas1pg the level of recalL
a little (approximately 10%) and increasing the level of
recognition a lot (approximately 25%) (Watkins & Tulving,
1975). Tulving has generally ignored the issue of test to
test fluctuation and its effect' on :ecoﬁnition failure. It
is, first of all, physically impgesible to have negative
values of P(Rancl) and therefore it should be expected that
some level of recognition failure greater than zero m1ght
still be considered as not significantly different from
Zero. Wallace (1978) has looked at factorially combtned
effects of cued vs. free recall and recognition in a
test-retest situation and has found a P(Tgt_tEETIan test)
of .066 with repeated free recodﬁition tests and of .058
with repeated free recall tests. Cued recegnition folliowed
by cued recognition produced as high a “recognition failuée"
rate as .181. Rabinowitz, Mandler, and Barsalou (1977) also
found a high probability of recognition fai]ure of -
recognizaele words (.17) suggesting that test-retest
variability is a problem. .Because the conditions that
determine thevamount of var1ab1lity are unknown, one \s not
able to separate out the amount of obtained recognition
failure attributable to test-retest variability from that
attributable to inability to recegnize an item later
recalled. In summary, then, it is not reasonablé to expect

absolute zero recogn1tlon failure which suggests that

*3



comparison to an appropriate control is a more reasonable
approach than the one normally taken. .

Another factor which seems to affect the strength of
the recognition failure phenomeabh is concreteness. The
more concrete the word is, the better cue it is for the
‘remaining pair member In general the part of spssch is
closely correlated with concreteness.. Nouns tend to be more
.concrete than adjectives (although there are a number of
exceptions). With respect tg the recognition failure
'vphenomenon, the relative concreteness of the target and
input cue certainly influencgﬁythe amount of recognition
failure obtained. Using thé hight} correlated part of
speech factor, one would'fxnd in general more recogn1t1on
failure for a noun- adJect1ve%comb1natlon such as
cheese-GREEN than a noun-ndun (cheese-CRACKER) ;? an
adject1vefad3ect1ye (b[ye—GREﬁN) comb1nation, and least for
an adJect1ve noun comb1nat1on such as green- CHEESE (Bartling
& Thompson.' 1977).7 In fact, these two effective
mod1f1cat1ons compf1§eéthe data base for an argument by
' Ba'rtnng and Thonpso;'\ (1877) to explain Tulving's effect and
the underlylng processes in the cued recall and espec1ally
the recogn1t10n .task.

The differences between Tulving’'s explaﬁation and
Bartling and Thompson’'s explanation for recognition failure
‘stems}ffom basic differences in the way each views the

episodic trace.. For Tulving, the episodic trace is an

”item-in-context', i.e., the "'item' and 'context’ refer to
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presented, and TABLE is given as an association. In the
recognition task that TABLE is analyzed according to the
circumstances under which it was generated, i.e., in
relation to CHAIR. Its features might include 1)
orthographic information about TABLE (and possibly CHAIR).
2) a flat surface supported by one to four legs, 3) situated
in a dining room or kitchen, 4) approximately Im X 2m of
surface, and 5) has a chair extending from under it. Again,
the encoding may be specific to one's own dining room table.
A match between this encoding and the episodic encoding,
even assuming no information is lost, is made on two
features, which may or may not be enough for recognition.

In the cued recall task, lamp i; presented. The
features it generates, #mong others, might be 1) the
orthographic features of lamp, 2) produces light, 3)
situatéd in a living room, 4) is on a table that is
approximately 1/2m X im in size. In addition, the lamp may
correspond to a lamp on a table in one’'s own livi room.
Finally, it must be considered that part of the rettieval
information includes the fact that a word related to lamp is
being sought. As such; it is likely that the featural_"
overlap in the cued recall situation is both greater than
that found in the recognition situation and also greater
than the criterion needed for successful recall.

The features chosén for this example may appear
arbitrary and the obvious use of imagery in the encodings
may be argued with, but whethér encoding is imaginal,

3
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propositional, or otherwise represented is unlikely to
change the impact of the argument.

Bartling and Thompson (1877), on the other hand, take a
slightly more traditional approach to the episodic trace.
While they agree that memory tasks all depend on the ability
to reinstate the episodic trace, this trace is defi;itd in
terms of forward and hackward associations between the
target and input cue. That is, the episodic trace is the
integrated unit created from the input cue and target. The
forward and backward associations between cue and target
provide the basis of retrieval of the whole.

For Bartling and Thompson, recognition primarily
involves using backward associations from target to cue to
reinstate the whole, while cued recall primarily involves
using forward associations from cue to target to reinstate
the episodic trace. Retrieval is conceived here as a
directed search. The "bt_:tter" the 'cues, the more likely the
search will quickly converge on the episodic trace. Unlike
Tulving’s model, the episodic trace is the product of the
search. Recognition failure results when "the subject is
able to use the context cue td reinstate the episodic mamory
trace containing elements from.both items in the pair, and
the subject is unable to use the target word to reinstate
the episodic memory trace involving the pair”(Bartling &

Thompson, 1877, p.696). In Bartling and Thompson's (1977)

mode| retrieval or retrieval failure is the énachanism
under lying both recall and recognition or fa\lure of an item
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over 1ap exceeds some criterion presumably set by the person
(Flexser & Tulving, 1978). For Tulving, remembering,
whether it is recall or recognition, is a two stage process
that consists first of an énalysis of whatevcffretrieval
information exists in the situation and then a decision
process involving the matching of features between the
retrieval information and the episodic trace. Recognition
failure may be seen as the result of haying fewer
overlapping features than needed to reéch criterion in thé
recognition situation but more over lapping features than
needed to reach criterion in the recall situation.

It may be simpler to see what Tulving is suggesting via
an example using the recognition faifure paradigm. The pair
Jamp-TABLE is presented as part of the critical list. The
sub ject has been told that s/he is to remember the word in
capital letters and that the word in small letters may help.
The subject may then encode TABLE as a complex of features
that includes 1) orthographic informa{ion about TABLE (and
possibly lamp), 2) a flat surface supportéd by one or more
legs, 3) situated in a living room, 4) approximately 1/2m X
im of sﬁrface, and 5) has a'lamp on it. The‘latter three
features represent information in the episod{c trace that is
due to the'inleence of the input cue of lamp interacting
with the coding of TABLE. In addition, one might encode
TABLE to conform very precisely'to a table with a<lamp in
one’'s own living room. J

In the free association task the word CHAIR is



two different components, both of which are necessary for
the definition of an event"(Tulving, 1976, p.68). A literél
copy of the target will not be remembered if it does not
call to mind the target-as-encoded, which is a comp lex unit_,,a~!
of physical and semantic features unique to that episode.

" The more recent discussions (Tulving, 1976; Fle}ser &
Tulving, 1978) have looked at the storage situat%ﬁc as a
recoding of the target portion of the event in terms of the
whole. cue-target event. This episodic event should not be
thought of simply as an association of two parts, such as.
the traditional stimulus-response pair, but rather that the
meaning of the target is influenced by the %nput cue in
interaction with it(the target). A retrieval cue is
effective to the extent that the features that that
retrieval cue ca?ls to mind dverlap with those of the

target-as-encoded {Flexser & Tulving, 1978).‘ It should be
noted fhat thi; is a no;-interference model to the extent
that those features that do not overlap contribute nothing
negative to the remembering experience. Nor is it the case .
that any particular featural overlap provides more
information in remembering than any other. A1l features are
created equal.

The remembering situation, whether it be some form of
recall or recogrition, consists 6f extracting retrieval
information from the cues in the retrieval situation and

matching this set of extracted features with those in the
episodic trace. The item is remembered when the featural
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to be recalled or regognized. Recognition of the retrieved
information appears to be either automatic or irrelevant fo
their mode! as stated.

One of the critical elements in the recognition failure
paradigm, according to Bartling and Thompson's (1977) ;o
findings. is the free association task. Assuming that
forward and backward associations are independent (a
questionable assuﬁStion but a necessary one if the model is
to be testable), the free association- task differentially
interferes with the backward associations by setting up

competing backward e{ssociati'ons between the target and the

w:ﬁwith which it was generated. In the recognition task,
then,

the person tries to use back‘vard associations from the
target copy to reach the input cue element and finds the
stronger association between the target and the extralist

cue interferes. (One assumes here that the strong extralist

‘cue-target association is as strong in both its backward and

forward associations as the weak input cue-target
association & least.) )

In the cued recall task, however, there is little )
within the paradigm to compete with the forward associations
between the input cue and the target. While their own
results (exbe_riment 1) show a slight decrease in cued recall
after the free association task, it is nd?t clear as to
whether this decrement is due to delay, non-independence of
forward and backward aesociations. natural retrieval

asymmetry due to the particular grammatical class
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combinations, or some other factor. It is also not clear
from the” information provided whether this difference is
indeed an 1nsignifi¢anf dne or even what relationship there
is between retrieval asymmetry and these items. It seems
Jikely that aﬁ; decision process that might foflow retrieval
would not be based on checking the: backward assoc1§tion from‘
target to cue for cued recall and vice #grsa for recognitlon
as the assocvat1qps disrupted by the free assoc1ation'1ask
would then cause a decrement in the cued‘recatl task similar
to that in the recognition task. Rather, the situation more
closely corresponds to Horowitz and Prytulak’s~(1969)
concept of a gedintegrativé memory task in which the part
serves to cue the whole and the recogzition décision is
"based on the whole. |

A redintegrative memory Erace is one in which tﬁe_ihput
elements form a unit, such as an adjective-noun phrase. It
is not necéssary to confine the definition to a particu+ﬁ?
mode of representation such as images-or propositions. 2
However, concrete items that are meaningfully related are
more l¥ely to have the necessary unitness. Anotherl
characteristic of the redintegrat1ve memory trace is
retrieval asymmetry. One part of the trace is a more
salient cue for the whole than the other. In this’way the
best cue s most salient in establishing the meaning of the
unit. For instance, yellow-CAKE is'more similar to \

chocolate-CAKE than to yellow-BUTTERFLY. The best cue is
the one in which uncertainty is most greafly reduced. In
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the exampl; above, cake has fewer attributes than yellow has
things it may describe. When the most salient cue is
missing or another cue substituted for it, redintegration is
more difficult than when the less salient portion is missing
or replaced.

Note that the Tulving and the Bartling and Thompson
lists and paradigm fit remarkably well into this
redintegrative framework. The cue-target pairs that produce
the most recognition failure are nogh-adjective pairs that
are meaningfully related. The more salient portion, the
noun, easily contacts the episodic trace in the cued recall
task. The less salient cue, the adjective. is made even -
less useful as a redintegrative cue by the creation of
competing backward associations or by changing the "meaning"”
of that item (depending on the point of view) during the
free association task. This tends to make the existing
ret}ieval asymmetry even more pronounced.

For Bartling and Thompson, then, recognition failure is
a failure in retrieval via competing backward associations,

- whereas for TulVing it is more a féilure to match features.
In basic paired-associate terms, for Bartling and Thompson
recognition failure is due to inhibition of the B-AB \
association. For Tulving; it is due to a change in meaning
of the B term from study to test.

Tulving’s and Bartling and Thompson’'s views on
recognition and recall processes are not the only ma jor

views extant. Kintsch (1970) has described recall as

r
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consisting of two stages characterized by retrieval and
recognition-decision processes. Recognition as a task
consists, in this model, only of a recognition-decision
stage. In recognition, retrieval is limited to
automatically accessing the corresponding memory
representation of the sensorily present item (Kintsch,
1870). The decision of whether the item is indeed a target
is based on familiarity, response strength, recency, a ligt
tag, or some other criterion. The actual criterion
suggested by two-process theorists seems to be a matter of
personal preference rather than data supporting or
eliminating any of the criteria. ,

Recall, o %he/gther hand, does not have the automatic
accessing igv ntage. Retrieval involves trace to trace

movements. | These trace connections can represent inter-item

relationships that come from within the list or may be

)
v

related/in the larger associative network--aKin to Tulving’'s
sem ng/i memory. In a similar way, Jones (1978) talks of
t ?sé/two types of relationshipswﬁs'intriquc-and extrinsic
Knowledge, respectively. Recall is said ib'be able to make
use of either extrinsic or intrinsic information, while
recognition is based on intrinsic knowledgé relating the
. target to the context of the presentation.

In brief, then, recall is usually more difficult than
recognition because there is an additional place to go
wrong, i.e., one may fail to retrieve the target in recall

(]

whereas in recognition .this is impossible.
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The recognition failure phenomenon, then, may be said
to pose problems for such a position. However. two process
theorists have in generaf held that the decision criterion
may readily ébange from one situation to another Kintsch
(1978) has suébes%ea that the two stage mode!l is adequate'if
one allows the possibility that the "subjects employ a
considerably less stringent criterion for the editing of
_implicitly retrieved responses in recall than in a
recognition task proper” (p.470). Why they should do so has
been a matter of spéculation for years. From a variety of
sources Kintsch (1978) has found ‘evidence that peoplie may
make use of metamemory informézion such as the ease with
which the item was retrieved or the number and likelihood of
the response alternatives in setting their decision
criteria. Unfortunately, much of this information is
unavailable to the researcher prior to the research.. While
one éan experimentally manipulate the decision criterion,
one sel&gm has control of the degree to which it changes,
and due to the perversity. of experimental subjects one can
sometimes not even control the direction of the‘change..
Hence, the predictive value of this position may be rather
low.

- To summarize, the three positions presented in this
baper with respeét to the definition of the episodic trace
and the processes involved in cued recall and recognition
are as follows: 1) Bartling and Thompson (1977) view the

episodic trace as made up of a target and input cue forming



‘ 19

an integrated unit. Cued recall consists of using forward
associations between the input cue and target portidn to
retrieve the trace, while recognition consists of using
backward associations between the, K target and input cue
portion to retrieve the trace; 2) Tulving and his associates
(Tulving, 1976; Flexser & Tulving, 1978) view the episodic
~trace as the target as influenced by the input cue. Cued
recall and recognition both consist of a comparison of the
episodic trace to information extracted from thé.retrieval
cues inherent in each situation, with a decision based on
the feature overlap between the two; 3) The
generation-recognition position as exemplified by Kintsch

(1978) and Reder, Anderson, and Bjork (1974) views the

4

I

episodié trace as a "word sense" suggested by the input cue'
- target relétionship. Cued recall consists of using the
cue to search for and generate the response(s) énd then a
~recognition decision based on some form of “famil%arity".
Recognitioh involves automatic access to a memory
representation (i.e., no retrieval phase)_and the .-

recognition decision.

B. Recent Research Bearing on the Théories

| There already exisfs, of course, much data regarding
various aspects of fhese three posifions. Resolution of the
jssues«at hand must depend not only on fhe ability to
ﬁredict the outcome of the critical tests that this thesis

intends to provide, but also must account for fhe data
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~already in existence. Therefore, some of the more relevant
research will be presented along with the implications for
the three positfons discussed.

Reder, Anderson, and Bjork (1974) varied the background
frequency of the target words in an effort to look at the
relationship between the number of different meanings
engendered by the word and the specificity of encoding. In-
their second experiment, high and low frequency targets were
presented for learntng in the presence of weak associates.
Then recognition was tested by means of the Tulving
recognition of subject- generated targets and then via a
four - alternatwve forced choice task in which fhe d1stractors
. were of the same background frequency as the targets and
also were free associates of the extral1st cue-target pair.
F1nally, cued recall with the input 11st cue was measured.
Wh1le the same proportion of targets was generated for high
as for low frequency words, 84% of the generated low
frequency targets were recognized as combared with only 38% h
of the high frequency targets. ' In the forced choice
recognition task, the low frequency targets maintained their
high level of reeognttion (85%) and the high frequency
targets were more often recognized than before. but still not
as often (72%) as the low frequency targets. Finally, in
the cued.recalt task, high frequency targets were recalled
61% of the time and low frequency targets 71% of the time.

~ Reder, et al. (1974) concluded that what was encoded

‘and generated for recognition was not simply a copy of the
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- target but a particular "word sense”. With respect to the
present arguments, the data suggest that criterion
differences among the various types of recall and
recognition tasks is not an adequate explanation for the
phenomenon of recognition failure. More_specificaj]y, if
words’that are generated are more like]y to have a lower .
recognition-decision criterion than targets presented for
recognition, 5ne might expect the forced choice recognftion‘
to produce no more targets than either the cued recall or
the generation-recognition .task given correction for
guessing. It isvnot entirely‘élear from their description
of the procedure of experiment 2 whether the instruc&ions
for circling any targets from among the generated responses
were concurrent with instructions to free associate 6r
whether they followed the free_associagion task as is the
case.with Tu]ving’s previous research.on the recogﬁition:
failure phenomenon (Tulving-& Thomson, 1973). If the latter
is the case, one oughf to consider that the two recognition
tasks con;ain lit£1e that would produce criterion
differences. |

With respect to the Bartling and Thompson model, the
forced choice recognition task ha§<fewer elements to
interfere with the‘BPckward associations than the
generation-fecognitj?n tasT; In addition, the,dlternétives
in the low frequency recognition tasks are more likely to
tap into associations congruent with the input cue which may

in turn elicit.the'input cue and give rise to the target via

{
\ .
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forward associations established inlthe experiment. In the
high frequency recognition tasks the alternatives are
naturally, and often designed to be, less likely to elicit
the input cue. So, while the forced choice reeognition task
is less interfering than the generation-recognition task, in’
the case of the Tow frequency targets there may even be an
active fac111tat1on

~The Reder, et al. (1974) data are atso consistent with
the curreht Tulving position which,holdstthat the meaning
extracted from the retrieval situation must be simitar to
that in the episodic trace for successful remembering. In
the case of the low frequeney targets, there are ostensibly
fewer meanings to come in contact with so that the list
encoding and the meaning'extracted in the recognition task
are likely to have many over lapping features. In the case
of the high frequency targets, it is 1mposs1b1e to ascerta1n
‘whether the meaning of the target presented along with
strong associates is less likely to be influenced by those
associates than when the‘target is a response to one\of the
strong associates. It is not an unn\asonable assumption but
it is not subject to analys1s given the form of the data as
presented to the reader. \

Salzberg (1976) presented evidence of some experimentel‘
limitations on the'bhenomenon of recognition failure as well.
as 5uggesting that the specificity of the encoding is
dependent on the concreteness of the items being encoded.

Salzberg noticed that those word pa%rs of Tulving end
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Thomson (1973) that produced the most consistent recognition
failure were noun-adjective pairs in which the target was é
proﬁgrty of the cue-noun. The récognition cues tended to be
antonyms of the targets. The extralist cue might be les;
effective because the semantic relationship was incongruous
with the encoded relationship. Further, the grammatical
class differed. In the first experiment, Salzberg
factorially varied the gqamﬁatieal class of the two cues
maintaining the target as an adjective; While the
grammatical class per se was Sgt an effective variable, the
concreteness of the cue seemed to have an effect. In the
second eXperihent. he féctorially varied concreteness and
grammatical class of cues controlling for word frequency and
cue-tabget relatedness, botﬁ problems -in experiment 1, and )
making use of root nouns and their der ived adjectives such

as "cloud" and "cloudy" and élso«rbot adjectives and their
derived nouns such as'"dim"‘and "dimness”. For the abstract
v'eues fhere were no differenées in recdgnition betwéen nouns
and adjeétives, but recognition was superior to recall in

all four cases.  Recall of nouns, whether root or derived,

was superior to recall of adjectives. For the concrete cues
there was a"reca1l-recognition interaction with recognition
bging superior for root adjectives and their derived nouns

and recall being superior for roof nouns and their derived
adjectives. Further, measures of recognition féilure
(P(Rn|Rc1)) showed strong failure for concrete root nouns

(.37) and derived adjectives (.28) but weaker recognition

"
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modifier. In a traditional generation-recognition approach,
the object as a cue generates fewer possible responses than
the property as a cue, especially if the semantic
relationship is considered. Of course, while this may be a
relevant aspect of the situation as the Reder, et al. (1974)
results suggest, it is clearly not the only element
producing the recognition failure results.

While Salzberg’s (1976) evidence places restrictions on
the encoding‘specificity principle (i. e., some encodings
are less specific than others), it is not inconsistent with
Tulving’'s viqg of the episodic trace or recall-recognition
differences. The more salient aspect of the trace as a
retrieval cue is, of courée. more likely to overlap in terms
of extracted features with the episodic encoding than the
less salient aspect as a retrieval cue. This does not
require that the input cue or even the target appear as
intact copies in the trace. The interactive nature of the ‘
image that Salzberg suggests is often part of the encoding -
is quite in keeping with Tulving's (1976{ view of the
ep{sodig trace as "item-in-context”. While Salzberg does
provide evidence régarding the limitations of Tulving’'s
recognition failure phenomenon. the genéral model that
Tulving has used to explain the phenomenon is not limited to
the phenomenon and is not challenged to any great extent by
Salzberg’s (19763 data. ’

Salzberg’'s theoretical views appear to be more closely

aligned with Bartling ang-Thompson's‘(1977),position.
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Retrieval asymmetry in favor of the more concrete member may
certainly have an effect in terms of the relative strength
of forward and backward associations.. And, indeed,
Salzberg(1976) appears to hold that the target and cue, even
within an. interactive image, are elements of‘the episodic
trace. But while Salzberg's theoretical leénings appear to
favor the Bartling and Thompson (1977) position, his
evidence clearly does. not distinguish between Bartling and
Thompson’ s and Tuiving's positions in favor of one or the
other. About Kintsch's (1970, 1976) position, there is the
suggestion that the recall - recognition difference lies in
the retrieval phase rather than being due to criterion
differences, but no hard evidence to that effect is
presented. ‘ | “

Some additional support for the asymmetric natuge of
Tulving’s materials comes from a study by Bowyer and';
Humphreys (1979). In their second experiment they présented
word pairs largely taken from Tulving and Thomson (1973) in
either A-B or B-A order with bidirectioﬁal paired associate
instructions.‘ (A words are Tulving and Thomson's input cues
and B words are Tulving and Thomson’s targets.) They found
- that the A words were recognized better than B words and
that this was true regardless of whether A was the first or
second member of the pair. Ag well, recognition failure for
B words was .27 while recognition\failure for A words was
only .081. These results suggest that the list /
characteristics may limit the Qéneralizability of the
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which holds that the target and cue are both represented as
an i;iegral part of the episodic trace. However, the
interaction of the two components in forming an image is
still quite consistent with Tulving’'s position. At
retrieval, then, the most salient or central part of the
encoded representation wou ld also be the most concrete
element. In noun-adjective pairs the noun tends to be the
more concrete element (unless it is specifically chosen
because of its abstractness). In noun-noun and
adjective-adjective pairs the first element of the pair is
often taken as the modifier. As well, the concreteness of
the two elemenfs is greater separately than when taken as a
pair. While "dim" and "black" are both relatively concrete
and imageable, the;pair "dim-BLACK" is clearly not as
imageable as a unif. B;cause of both of these factors, the
target tends to be the moré salient cue qu recognition is
more likely to be superior to recall..

One can also look at the elements of the word pair in
terms of the numbeg and strength of associations arouseable
withjn the semantic relationship set up in the cue-target
pairing. In ihe object-property relationship common’ in
Tulving’s lists, the object has a limited number of
proéerties. For .instance, "cloud” may be described by
white, fluffy, dark, rolling, and cumulus, to name a few.
"Dark", however, may descﬁibp a much broader range_of

objects. As well, each of these objects is more ]ikely to

have more idiosyncratic and less strong a claim on the
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failure, ranging from .11 to .22, for all oiher cue types.
Finally, partialling out the effect of grammatical class, a
positive relationship between concreteness and recall
-recognition differences, but no relationship with
grammatical class when concreteness was part1alled out was
found.

It appears, then, that Tulving’s strong recogn1t1on
fa1lure effect stems largely from h1s use of concrete
relationships between the input cue and its target,
reinforced by the noun-adjective relationship. Salzberg
addressed himself in his conclusions to the limits of
encoding specificity and characteristics of engoding
relevant to the retrieval,situation. He suggé;féd that the
more concrete the items the more likely that imagery should
play an important role ip the encoding. - If a particg]ar
image is encoded, the encoding is therefore moré spééific
than with more abstract, less clearly imageable material.
It ié certainly the case that an imége involving abstract
material is possible, but the image comes less:readily to
_mind, is less fixed; and is less likely to be a useful
component at retrieval. ' ;

Salzberg suggests that "if the ehcoded representation
of the cue-target‘pair includes a unified image
1ncorporat1ng both cue and target words, then reinstatement
‘of that unified 1mage may be a necessary condition for
access to the encoded representation” (p.594). This view is

somewhat similar to Bartling and Thompson's (1977) position
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recognition failure finding. In addition, as Bowyer and

Humphreys did not use an intervening association task, these
levels of recognition failufe reflecﬁ the initial [evel of
retrieval asymmetry inherent in Tulving’s materials.

Some tentative support fdr the notion of directional
association involvement in retrieval comes from the fact
that not only is recognition of A better than recognition of
B, but also recall of B is better than recall of A. This
happens despite the fact that the instructions emphasize a
need for bidirectional associative encoding. Assume that a
pair is asymmetric such tﬁat the first half of the pair is
more concrete, and thus a better cue, than the second half
of the pair. Assume further that recognition and recall
both consist of using appropriate directional associations
between the information physically present and the pair
information_nét-physically present. One would then expect
the first half to be better recognized (since recognition
may imply implicit retrieval of the remaining portioﬂ of the
trace) and the second half to be better recalled in a cued
recall situation (which is the explicit version of the
recognition task just described). The fact that this
interaction was obtained regardiess of the within-pair order
(A-B or B-A) suggests that either the specific pair types
used by Tulving and his associates are extremely asymmetric
. or that the directi 1 association explanaiion of
recognition/recall processes is sound, or both.

In experiment 1 of Bowyer and Humphreys (1979),



29 .

confidence ratings were taken in addition to }eeogniﬁion and
cugd tecall measurés. While recognition failure for A and B
words presented as A-B ?airs demon#traled the same results
as in expériment 2, when only the highest confidence rating
was used, recognition failure dropped to .025 and .073
respectively. Bowyer and Humphreys concluded that since
recognition failure did not"disappear with a change in
criterion, it cannot be attributed to criterion artifactf
While this conclusioﬁ may not stand up to the test-retest
results discussed earlier, it may in a modified form suggest
that Kintsch’'s explanation of recognition failure may be
inadequate. '

Better evidence with respect to Kintsch’s
generation-recognition position is presented by Hunt (1975).
He looked at the effects that a change in context. similar
but not identical to the one in the recognition failure .
task, has on-recognition andlon.recall. Based on
assumptions that confidence ratings for correctly remembered
items index the recognition-decision phase and that percent
correct reflects more closely the retrieval phase
(assumptions inherited from Anderson and Bower (1872)), Hunt
sugges ted tth differences 5roduced‘5y context changes in
recall and recognition tasks could be traced to the . d
subprocesses involved in each.

~ In experiment 1, the targets were presented,with
strongly associated input cues which, it was tBought, wouid

encourage specificity of encodﬁng (an interesting albeit not
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decrement in performance in the context change condition
compared to the control group. This suggests that retrieval
is somewhat less assured wr=n a different context from the
one presented at study exists but that this decrement does
nét interact with the amount of contextual information
available fbn a recognition decision.

Hunt's (1975)‘conclusions as he states them are very
nicely accounted for by the Bartling’and Thompson (1977)
position. Hunt claims that his data”are evidence fof the
view that changes in context produce decrements at the
retrieval phase of recall but at the decision phase of
recognition. Bartling and Thompson could view this as
evidence for the differing roles that forward and backward
associations take in successful cued recall and in
successful recognition. fegause there was no free
association task to set up competing backward associations,
the effect of the context change was merely to force the
subject to rely on forward associations between the new cue:

"and old target that are pre-experimentally based. 'In»cued
recall this would produce retrieval problems, especially as
the new cues are weakly associated with the target.. Once
retrieved, however, redintegration assures thaf the item is
as confjdently reported (or nearly so) as if the original
cue was presented. '

In the recognition task, on the other hand,.retrievai
is based on backward associations between the target and cue

portion of the trace. The new context should have an effect
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via limiting the cues available for successful retrieval of
the episodic trace. When the original cue-target pair (no
context change) is presented for recognition, the subject
may use the input cue’s forward associations to retrieve the
trace, the target’s backward associations to retrieve the
trace, or the cue-térget combination to automatically
contact the trace. Failure to recognize the item is most
likely an availabi]ity problem and i; therefore expected to
decrease across trials. When the target is presented with a
chgnged context, at least one less search bath is somewhat
less assured, but the extent of this loss does not chaﬁge
over trials. This results in parallel recognition
performance over trials between fhe context change and no
context change groups.

Hunt’'s data also fail to provide a signffiéZnt
challenge to Tulving’'s position. The change of context in
the recall task wou]dAlikely lead to extraction of retrieval
information that overlaés.very little with the trace. Thisl
would not be expected to change much across trials. With
respect to the confidence rating data, Tulving’s
' jnterpretation is less certain. Tulving (1976) dismissed
the importance of the confidence data of Anderson and Bower
(1872) on which Hunt bases many of his initia]vproposa}s.
However, Anderson and Bower's confidence judgment was based
- on the presence of the item on a single triaT while recall
was based on the total experience of the item on the

previous trials. In Hunt's (1975) task. the cénfidence

2’
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Judgment ié‘based on the same gxperience as the recall.
Therefore, it is possible that Tulving’s (1976) objections
would not hold here. One might expect,vaccording to
Tulving’s model, that the number of matching features
extracted from the retrieval situation would correspond to
the confidence rating.'_lf so, one would expect a drop in
confidencé to follow a'change in context as there is likely
to be_leﬁs overlap in features resulting from using a
different cue, but the increase in confidence over trials
requires more explanation than the Flexser and Tulving
(1978) model provides.

With respect to the recognition data, the effect of the
context change is merely tb decrease the overlap in. features
between the retrieval cue infoqgafﬁon and the episodic
trace. The prégence of'a weakly associated cue may have a,
somewhat defrimenta] effect but thé presence of the target
word appears to provide relativé]y high overlap. This
effect increases with the number of repetitiohs.

At first, dne might expect that the éhange°in conhtext
‘should produce a much \lower recognition rate but there are
some basic procedural differences which may account for the
slight decrement in comparison to that generally found in
the recognition failure paradigm. The conditions under
which the new cue and the target are first paired differ in
- important ways. In the TulVing paradigm_the target is
produced in response to the cue. A pairing or encoding of

the elements as a unit is forced. In Hunt's (1975)
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experimen{.the pair aré simply presentéd together. The
subject may or may‘notlignore the presence_of the unfamiliar
element . Receﬁt studiés (e.g., Wenger, Thompsbn, &
Bartling, 1980) have démonstratéd that recall of an ifem
facilitates later recoghition more than re-presentation of
that item. The reason &or this (i.e., the effect of
generation versus prese%tat%on) may be similar to that in
the case under discussi&n. It is bertainly thé case that
being weakly associited,\it is unlikely that a generation
task coula have been~used\to'produce an interactive
encoding. Hence, Tu]vingks model is not really at a loss'té
' explain Hunt's recognition\results.
Bartling and.Thompson’§\(1977).research,_while not
providing the critical evidegbe to d%stinguish between their
~own and Tulving’'s hodel. does  lay the experimental
groundﬁork for such a'critiéal test. Salzberg (1876) had
“suggested that the noun-adjective pairing sets up a
situation in Which there is retrieval asymmetry,_that is,
one member of the pair is a better retrieval cue for the
whole than the other member. While the concreteness of-thé
cue was considered to be the underlying_factor,‘the ’
_grannmticai class of the targef and ch can be used ‘o
produce retrieval asymmetry. Bartling and Thompson (1977)
suggested that in additﬁpn to the fairly high initial level
of fétrieval asymmetry in favor of the input cue as cue in

Tulving’s experiments, the free association task also

creates or increases retrieval asymmetry in that it provides
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expect'this since cued recall using the input cue makes use
largely of the forward associations between cue and target
which are left undisturbed by the free association task
while cued rec;ll with the target would mainly reguire the
use of backward éssociations which are interfered with by
the free association task. Tﬁé small decrement in recall
usin; the input.cue after the association task may also be
accounted for by time-related loss. The non-standérd
instructions actually produced better recall than the
traditional insfructions in all but the post-association
recall using the farget as cue. As such, the view thét
equalization of the forward and backward associations would
make the loss of backward aSsoeiétions more pronounced.an
'effeét when cuing with the target was vindicated. Bartling
and Thompson’s inability to produce good retrieval Symmetry
with the non-standard instructions was not takeﬁ to be a
critical faildre and may be traced to Such factors-as the
capltal1zat1on of the target words in the input list and the
naturally high level of retrieval asymmetry in the Tu1v1ng
lists.

In experiment 2, Bartling and Thompson verified the
basic retrieval asymmetry finding by testing cued recall
using the input cue or target as cue for four types of
- cue-target pair: noun-ADJECTIVE (N-A), noun-NOUN (N-N);
adjective-ADJECTIVE (A-A), and adjective-NOUN (A-N). The
N-A and A-N pairs produced s1gn1f1cant retr1eval asymmetry

in favor of the noun as cue, while the N-N and A-A pairs
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competing backward associations from the target. It should
be noted that Tulving (1974) has stated that his input cue -
target pairs are chosen to produce high 1evéls of recall and
low levels of recognition, so that the claim of high initial
levels of retrieval asymmetry would not be argued with from
that quartéf. The effect of the free association task was
tested in egperiment 1 of Bartling and Thompson (1977).

The cue-target pairs and associates were selected from
Tulving and Thomson’s:(1973) and Watkins and Tu]ving's
(?975) lists. Either the traditional "instructions or
instructions suggesting that either member of the pair might
be viewed aé the target werevgiven. Cued recall using
either the target or the input cue was tegted either prior
to or after the free association task. It was hoped that
the non-stﬁndard instructions woﬁld 1essen‘the effect of
initial retrieval asymmetry and'that the free association
task would increase retrieval asymmetrylénd reduce
per formance on the éaét-assdc{ptfon recall, especially when
the target was used as cue. Finélly, because of fhe reducea
retrieval asymmetry with the non-standard instructions, one
would expect that the difference between pre- and - |
post-asspciation recall QOUId be greater than for the
traditional 1nstructiohsi'

The input cue did, in fact, prpduce better recall than
the target in all cases‘and the pbe-aésociation'-
pos’ ssocialion difference which was in the predicted

direction was larger with the target as cue. One would



' 31

difference was either not statistically significant or else
left untested. Confidence ratings for recognition
condjtions were taken but were not included in this paper.

On the basis of these results, Hunt suggested that the
improvement in recognition performance across trials
precluded dependence on information provided by new cues for
retrieval of the trace and, therefore, supported an
automatic access position. Whatever effect context had in
recognition must lie-in the decision stage. However, in
recalﬁ, context clearly affects the ease of retrieval.
Because no analysis of differences between the context
change and control groups in terms of confidence ratings is
bresented, it is left for the reader to assume that no
significant difference exists and that the change in context
produces no decrement in the decision phase of recall. If
sqgd and such tenuous claims as may be based on missing
analyses must always be taken with caution, this would
rather conclusively deny the tenability of Kintsch’'s (13970,
1976) claims that decision criterion differences could
account for recall - recognition differences.’ On the basis
of the présented data, however, it is possiblé to claim that
"decision stage differences are not suffici®nt to account for
all recall - recognition differences.

It is not clear how Hunt (1875) can make the claim that
automatic access in recognition is fully demonstrated since
albeit there is improvement across trials which is

supportive of this notion, there is also a significant

~
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exactly well-supported notion). The context change was .. a
weakly associated cue and was made after either the First,
second, third, or fourth study trial, or not at all i: ihe
control condition. Separate recall and recognitior groups
were run. The rationale was that if retrieval depends on
contacting the correct episodic trace and the recognition
decision depends on the amount of contextual evidence
associated with the target, then a change in context should
reduce the probability of successful retrieval but that the
probability of a successful recognition decision should be
dependent on the number of study trials,

The results showed that in the recall condition there
was a sharp drop‘in the number of correctly recalled items
following a change in context such that the number of prior
repetitions did not affect sthe percentage of correct recall.
When there was no context change, percent recalled increased
over the four trials. In the recognition conditions a
change in context produced a less profound but significant
decrease in performance across all four trials but the
improvement err trials paralleied that in the no context
change group. The confidence ratings for~the recall |
conditions showed the same paralle! nature as the
recognition performance. Confidence in the correctly
recalled resﬁéﬁses increased slightly over trials but
appeared to/be near asymptote by the second trial. The
céntext cha<ge appeared to produce slightly less confidence

in the correctly recalled responses but apparently this
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were more symmetric in their retrieval capabilities.

Finally, in experiment 3, Bartling and Thggpson
reproduced the.Tulving‘recognition failure task with the
recognition task being an experimenter-provideé%free choice
task. A1l four types of pairs produced in the seco?d
experiment were used and measures of cued‘recall,
recognition, and recognition failure were taken. |
Recognition failure as measured by P(Rn|Rcl) was highest \
(.36) for N-A pairs which had been shown to have tee
strongest retrieval asymmetry in favor of the'input cue as
retrieval cue. Recognition failure was lowest (.04) for A-N.
pairs which had been shown to have the strongest retrieval
asymmetry in favor of the target as cue. The other two
types of pairs fell in between with N-N befng .18 and A-A
being .08. Recognition followed the opposite course with
. recognition bei‘g lowest for N-A pairs (.61) and highest for
A-N pairs (.79).} Cued recalg was highest for N-A pairs
(.66) but dropped to .47 andﬁ.44 for N-N pairs and A-N pairs
respectively and again to .30 for A-A pairs. There appears
to be a strong negative relationship be tween reeognition and
recognition failure but no strong relationship betweeh
recall and recognition failure. (The corresponding positive
relation Between recognition and recognition given recall
has been also noted by Tuiving and Wiseman (1975);)

Bartling and Thompson (1977).have suggested on the
basis of their data that retrieval asymmetpy in favor of

stronger intact forward associations can explain the
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recognition failure phenomenon and that the free association
task which differentially interferes with the backward
assoéiafions also produces or increases/iﬁis retrieval
~asymmetry and‘thus the level of recognition failure. Most
simply, they hold that recognition failufe)requires two
things: 1) the context cue reinstates the episodic trace
including the target, and 2) the target does not reinstate
the appropriate episodic trace.

At this point a summary of what the recent literature
reviewed has to say about the phenomenon and the three
models is in order. The Tulving recognition failurg
phenomenon appears to be limited to a particular class of
inputs, i.e., high frequency, diverse-meaning (Reder, et
al., 1974), concrete, related pairs for which there is
either initial retrieval asymmetry (Salzberg, 1976; Bbwyer &
Humphreys, j979) 6r retﬁieya1 ésymmetry induced by a free
association task favoring thé input cue as retrieval cue
(Bartling &'Thompson, 1877). These characteristics closely
resemb be those identified by Horowitz and Prytulak (1969) as
a red%ntegrative memory situation.

Tulving’s general model, hbwever, goes beyond his
réstricted recognition failure phenomenon to define all
episodic traces as "items-in-context". The relafionship
between thé\target encoding and its context cue may vary
acéording to tﬁe semantic memory relationship and the
situationa]raspects of the pairing (e.g.,

exper imenter-presented or subject-produced). As such, the
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general model of Tulving (Tulving, 1976; Flexser & Tulving,
1978) has not been challenged -seriously by fhe research
presented here.

~B§rtling and Thompson (1977) have presented research
that supports the redintegrative nature of the materials
used in the recognitipn faiiure experiments. Their
suggestion that forward and backward associations are used
in retrieval fits well with the existing data but the.
independence of the forward and backward associations has
not received adequate testing aS yet. \‘ ,

Bartling and Thompson’'s (1977) explanatidﬁ of the
recognition failure phenomenon is based, again, on a more
general model, as‘they'are able not only to predict
recognition failure but also the lack thereof. The use of
associations in retrieval is stable across tasks. However,
the mode]l does not deal with post-retrieval processes.
Either the trace is contacted, ih4which case it is
automatically recognized, or else the trace is not contacted
(retrieval failure), in which case there is nothing to
recognize. _

Vith respect to Kintsch's generation-recognition médel,
it would appear that the context change which is generally
held to be intimately involved with the recognition failure
effect cannot be wholely explained by a corresponding change -
in the decision criterion (Hunt, 1975: Reder, et al., 1974).

- In conclusion, each of the models presented here is an

incomplete model of remembering. While certain processes
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are analyzed in great detail, others are left unspecified or
"automatic” in the sense that there is often no stated
rationaie as to why or how they occur. For Kintsch’'s model
retrieval is automatic in a recognition task. For Bartling
and Thompson the recognition decision is automatic. For
ulving the ep1sod1c trace is automat1cally present for a

feature comparison. It seems likely that the automaticity
in each case is a matter of lack of proper delineation of
the model. Experimentally it is necessary to control the
factors which might detrimentally affect the ~automatic”
processes. 1t may still be possible to test the validity of
the non-automatic portions of the models and either reject
the models on the basis of what is readily testat e or
support the delineated portion of the mode1 and perhﬁps come
closer to delineating the currently automat1c portioné.

while Kintsch’s (1970, 1976) EXplanat1on of recognition
failure in terms of different dec1sion criteria for recall
and recognition is problematié both in terms of being
relatively untestable as it stands and not predicting some
of the already existing data as it is Interpreted a test
which discriminates between Bartling and Thompson's (1977)
explanation and Tulving’s (Tulving, 1976; Flexser &:Tulving,
1978) explanation should be attempted.

However , Bartling and Thompson (1977) have made some
fairly specific assumptions regarding independence of
associations and specific sub-processes involved in

recognition and recall. Since the viability of a model
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sometimes depends on the assumptions it makes either
explicitly or implicitly, the direct comparison of the two
‘models was delayed in favor of testiﬁg the valfdity of some
Jof tbe assumptions of Bartling and Thompson’s mode!l.

W
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II. A Test of the Validity of Bartling and Thompson's Mode]
Bartl1ng and Thompson (1977) assume that forward and
backward associations are independent and, therefore, only
the backward associations are dlsrupted by the free
association task. In their ma jor demonstrat1on of the
recognition failure phenomenon controlling the initial level
of retrieval asymmetry (experiment 3), they fail to provide
a test of this independence assumption. In order to
ascertain whether theredis {nterferbnee with the backward
assogiations while the forward associations remain intact,
one must compare retr1eval of both A and B terms u51ng the _
same task, If the assoc1at1ons are 1ndependent one\ipoGTd
find that cued recall ‘of the A terms is depressed in

" comparison to cued recall of the B terms, or in compar1son

to a group that does not perform the free association task.
In experiment 1'which did ask for recall of both A and B
terms, it was difficult to determvne what was responsible
for the decrease in recall of the targets after the
association task The situation was compllcated by the use
of lists mixed with respect to retr1eval asymmetry and the
physical features ofa.the to-be learned elements.

As well, the assumption regarang the independent
disruption of directional associations 1n'pl1es something
more general about retrieval fa1ldre. Not only must one be
able to interfere with backward associations without
affecting,corresponding forward associations, but one must -

also be able to interfere with forward associations without

43
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affecting corresponding backwardggssociations. Bartlinqﬁand
Thompson (1977) attempted to test only the first half of
this more general assumption. It may be possible to /
demonstrate not only recognition failure when the backward
associations are disrupted, but also an increased level of .
recall failure when the forward.associations are disrupted.
If so, this would further support Bartling and Thompson’s
mode!l of retrieval processes but is not critical to the
model’ s success. However, Bowyer and Humphreys (1979) have
demonstrated that in a Tulving-type paradigm, the level of
recognition interécts with the level of reéal]. Recognitioﬁ
primes recall so that words that are recognized have a
greater p}obabiiity of being later recalled than thosg not—'
‘recognized. The priming effect may act fo compensate fﬁr
the disruption of the forward associations in this case.
Bartling and Thompson’s third expérimen; can‘be
modified to provide a test of both questions. Ié?tead of e
having cued recall for only the target given the input cue,
onéwwould have cued recall for both the targets and the
input cues. In order to measure the degree to which the N \\J
spécific direction of associations is disrupted‘(and also
control the study effect of the previous recognition task) a
control group would follow an identical procedure except
that the free association task would be replaced with a
continuation of the computatiopal task uSedvto control for
recency. An additionai differénce in procedure required to

test their model of retrieval. involves disrupting the
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forward associations rather than the backward associations
by asking subjects to give what they believe to be the most
common response to a list of words that includes the input
cues from the critical list. Asking for the normative
respéhSé should increase the probability that the targets do
notlappear among the responses, which would reinforce rather
than disrupt the forward associatiohs. Finally, since the
critical assumptions do not require all four grammatical
combinations in order to be tested, only those sets of .pairs
in Bartling and Thompson's list having initial refrieval
asymmetry (A-N and N-A) need be used. In Bértling and
Thompson' s sééond experiment they demonstrated that A-N and
N-A pairs had initial retrieval asymmetry in favor of the
noun (N) as cue. In the recognition failure paradigm

(exper iment 35 the result of diérupting the backward
associations was to create a situation favoring the input
cue as retrieval cue. The net effect was to increase the
retrieval asymmetry in the pairs for wh1ch initial retr1eval
aswmmetry favored the input cue as retrieval cue, i.e., the
N-A pairs. As well, for the A-N palrs which had initial
retrieval asymmetry favoring the tSrget as retrieval cue,
the free‘associatfon-produced asymmetry favoring the input
cue tended to balance it‘out.‘ Recognition failure for the
A-N pairs was very close to zere. Thus, 6ne would predict
that if the forward associations are disrupted and the .
target is now féQored~as retrieval cue, then retrieval

asymmetry should be greatest for the A-N pairs and should

<

(¢
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balance out the initial retrieval asymmetry in the N-A
pairs. - '

It is to be expected that if Bartling and Thompson's
model holds, one would find an interaction between group
( forward associative interference and control) and type of
cued recall (recall of the input cue and recall of the
target). As well, one would ekpect post-association’
differences in retrieval in favor of the target as cue to be
greatest in the situatfon in which the forward associations
were weakest to begin with), i.e., the A-N pairs. While the
efficacy of the input cue in the N-A pairs should'be reduced
after the free association task reTative to its |
pre-association task strength as measured in the control
group, its efficacy should be somewhat equal to that of the
target as cue, that is, retrieval asymmetry should be
reduced. In addition, recognition should be better for.the
A-N pairs than for the N-A pairs and recognition per formance
should be fairly high in both caseS. If forward and
backward associations are 'independent and only forward
associations are affécted by the free association task, then
recognition per formance should be the same in the
exper imenta] group who performed the free association task
as in the control group who did not. Performance in the
backward associative interference group, which is the asic
Tulving paradigm with the addition of a cued recall of th \
input cue, should replicate the major findings in Bart]ihgx%
and Thompson’s third experiment.



A. Method

Design

The first experiment is a 3 X 2 X 3 design with
repeated measures. The three variables are group, pair type
(A-N and N-A), and measure (recognition (Rn), cued recall of
the input cue (CRc), and cued recall of the target (CRt)).
The Forward Associative Interference (FAI) group was asked*
to give normatiVe associations to the input cues. The
Backward Associative Interference (BAI) group was asked to
give normative associctions to words which have the targets -
as primary associations (a,rep]icatton of Bartling and
Thompson’ s (1977) experiment 3). The control group had no
associatton task. Both N-A ende-N pairs were tested for
the experimental and control subjects. Measures of
recognition{ cued recall of half the input cues given the
target, and cued recall of the other half of the targets
given the input cue were taken from each subject in all
three groups. Counterbatancing of the order of the_cued
" recall tasks was not considered necessary because the
material being cued in the. two tasks did not overlap.
However , the items being cued were counterbalanced such that
for each pair the input cue/was cued half of the time and
the target” was cued the other half of the time.
Sub jects o

Subjects for this experiment were 60 undergraduates at

the UniVersity of Alberta who participated in order to
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fulfill an introductory psychology course requirement.
These subjects were randomly assigned to one of the three
groups on the basis of order of appearaﬁée at the lab such
that no more than five subjects in a row were assigned to
the same condition. Subjects were run individually or in
groups of two or three in order to maximize the probability
that the instructions were undé:stood and followed. One
subject in the FAI condition who gave the target ward as a
normative association to the input cue for more than 4 of
the 24 items was replaced as the experimental hypotheses
were based on the situatibn in which a nbn-target is
generated in the association task. Those cases in the FAI
condition in which a targét was genérated in response to the
appropriate input cue were not included in the analyses for
that reason, and the analyses were all based on proportions
of included items.

Materials . z
A practice list preceded the critical list. The \ .

practice list consisted of the 12 N-N and 12 A-A pairs uég?

in Bartling and Thompson’'s (1977) third experiment plus fodg\ )
~ primacy buffer pairs. The criticai list cbnsisted of the 12\\
N-A and 12 A-N pairs from that»sahe experiment_except for 2
A-N pairs whosé input cues were Changed because they were
strong forward associates of other targets. ‘Again. four
primacy buffer pairs were added which were different from
those in the practiée list. In general, the terget words

were low frequency associates (approximately 1%) of the
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input cues (Palermo & JenKins, @§64; Jenkins, 1952) and were
moderate to high frequency words according to {he Thorndike
and Lorge (1944) norms. The critical pairs are presented in
Table 1. The critical list pairs were typed on a slide witﬁ
the input cue having only its initial letter capitalized
'typed above the target which was completely capitalized.

A test booklet consisting of 10 pages for the FAI and
BAI groups and 9 pages for the control group with a blank
sheet between each was provided for each subject. For both
the exberimental groups and tﬁe control group the first and
fifth pages contained instructions for the practice and
critical list study trials. Pages 2 and 6 contained math
‘problems for each subject. The experimental grbups had
brief instructions on page 7 for the ndrmatiVe association
task and the 28 critical list input cues (FAI) or primary
stimuli for targets (BAI) plus some Qnrelated filler stimuli
with a line beside egqh for the normative response.

On page 8 of the two'éxperimental group booklets and
page 7 of the control group booklets were free choice
recognition 1nstruct1ons followed by 24 rows containing-one
target and three distractor items each. Pages 3 and 9 of
each experimerital booklet (and pages 3 and 8 of each control
'booklet) contained brief cued recall 1nstruct1ons for the |
1nput cues g1ven the target and below .them six targets from
each of the two pair types (A-N and N-A). Pages 4 and 10 of

. @ach experimental booklet (and pages 4 and 9 of each control

booklet) contained~brief cued recallgﬁnétructions for the
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Input Cue-Target Pairs in the Critical List for Experiment 1

N-A

Input Cue

:

Cabbage
‘Stem
Home
Stomach
Train
Country
Butter
Glass
Cheese
- Ground
~ Cave

Barn

Target

ROUND
SHORT .
SWEET
LARGE
BLACK

- OPEN

SMOOTH
HARD
GREEN
coLb

CWET
DIRTY

——— r

Input Cue

Swift
Loud
High
Heavy

j'Slow

Hungry
Beautiful
Foggy*
Crispx*

Target
HAIR

CAB
ALLEY
HORSE
HORN
LADDER
FoOT
TURTLE
BEAST
PICTURE
CLOUD
PICKLE

*Input cues not included in Bartling and Thompson (1977)
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target given the input cues below which were the untested
pair input cues each followed by a line for the subject’s
response. \

Procedure

Subjects were provided with a written set of
instructions and asked to read along with the experimenter's
verba]’instrubtions. The instructions indicated that they
would see a list of word pairs both terms of which they were
"to try to remember as either might be tested later.

The sequence of the two experimental condition
procedures was as follows with instructions at appropriate
points: a)'preséntation of the 28 pair practice list at a
3-sec. rate via a Kodak Carousel projector; b) a 1 minute
~math computation task, c) a 2 minute cued recall of input
cues given targets, d) a 2 minute cued recall of targets
’g1ven 1nput cues, e) presentation of the 28 pair cr1t1ca1
list at a 3-sec. rate via slides, f) a 1 minute math
computation task, g) a 3 minute normative.ass§ciation task
using the input. cues as stimuli (FAI), or words having the
target as primary response as stimuli (BAI), h) a 3 minute
recognition task for the targets, i) a 2 minute cued recall
of critical 11st input cues given targets and j) a 2 minute
cued recall of cr1t1ca1 list targets given 1nput cues.

The sequence of procedures for the control condition
was ‘the same as for the experimental conditions except that

f) and g) were replaced by a 4 minute math computation task.



Table

3

" Main Apalysis of Variance Summary Table

for Experiment 1 Recognition

Source

Group(Cntrl vs BAI vs FAI) -1126.

S{Group) 77967.
Pair tyﬁe(A~N vs N-A) 1955.
Pair type X Group 195.
Pair type X S(Group) 40891

Measure(Rn vs CRc vs CRt)  7809.

Measure X Group 8328.
'Measure X S(Group) 68110.
Measure X Pair type - 37823.
Measure X Pair X Group - 386.

Measure X Pair X S(Group) 11491,
Total ' 256087.

*p<. 01

and Cued Recall Measures

MS

S5 df
24 2
76 57
34
07 2
.92 57
74 2
34 4
71 114
73 2
08 4
36 114
33 359

563.
1367.
1955

97.
.40
3904.
2082.
.46
.87
96.

717

597
18911

12
86
34
54

87
35

52

100.8

F

;
7 —

<1

2.73
<1

6.54=
3.49x*

187.62*
<1

54
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2 one can identify the effect as being due to the
noun-as-cue superiority. As well, the measuré by group
interaction was significant (F(4,114)=3.49) which indicates
-that the superiority of one group over another depends o
the particular measure used. For instancé. for the A-N
pairs in Table 2 one can see that the control group is
- superior to the BAl group on recognition but the reverse is
true for cued recall of the target. Finally, there were
‘differences among the measures themselves (F(2,114)=6.54)
which reflect the general inferiority of the cued recall of
the input cue and superiority of the cued recal ™of the.
targe@ which are modified by the higher order interactions.
The simple effects inherent in thesé data will be discussed
later in relation to the specifics of the Bartling and
Thompson (1977) model . |
The mean percent of targets generafed in the BAI word

association task was 59% with:-an average of 77% of targets
generated for N-A pairs and 40% for A-N pairs. The
difference here is probably due to the ability té use the
antonym relationships inherent in many of the adjective
targgts but not the noun targets. As well, one can prédict
with less effort and more confidence the primary response
for adjectives than one can for nouns in many céses. In the
FAI word association task in which the intention of the
author was to produce non-target competing Eesponses.

’

i, intrusions of the targets were few (5% for N-A and 2% for

?%;A-N,pafrs) but.again appeared to be partly related to



Table 2
Mean Percent of Items Remembered, Recognition Failure,

Recall Failure, and Retrieval AsymmetryARatios

-
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AR

| Rn CRc Rt . %(Rn|CRt) %(CRt|Rn) R

A-N Control 65.4 & 5 7.0 47.7

BAI 56. 1 ) 49.3 17.0 31.3

FAI 57.6 64.8 43.6  20.0 38.7

Total 59.7 55.8 43.0 14.7 38.2
N-A  Control 51.4 31.6 65.8 34.0 29.1

BAI 34.6 28.3 73.3 64.4 15.8

FAI 44.8 41.4 65.4 37.0 21.5

Total 43.6 33.8 68.2 45 . 1 22.1

Rn=%Correct Recognitibn

CRé=%C6rrect Cued. Recall of the Input Cue Given the Target :

.43
.54
.39
.45
.61
.81
.65
.69

CRt=%Correct Cued Recall of the Target Given the Input Cue.

%fﬁﬁICRt)=%Recognition Failure of Recallable Targets
%(CRT|Rn)=%Recall Failure of Recognizable Targets
RAR=Retrieval Asymmetry Ratio=#CRt/(#CRt + #CRc)
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B. Results and Discussion ¥.

Noun-Adijective Differences

Unless otherwise stated, statistfcal results are
considered to be significant at §<.01.due to the large
number of analyses performed here. The’supremaé&‘ﬁfﬁthe
noun as cue is without a doubt the strongest éffecp An the
first experiment, as. can be seen in Table 2. ' ¥his, of
'course was not unexpected. The purpose of this study was
not to cancel the effect but merely to manipulate this
effect in ways which were predictable from the model. " There
are very clear differencesvbetween the two types of word
pairs demonstrating that when the noun serves as cue, as in
the case of cued recall of the target for N-A pairs and
recognitioh’and cued recall of fhé input cue for A-N pairs,
the mean percent correbt is higher than for the
corresponding conditions in which the adjective is cue.’

Thelmain analysis of vafiance summary shoﬁn,in Table 3
verifies this difference. This ana]ysis;involves only the
‘directly obtained measures of Rn, CRc, and CRt. The derived
measures (recogn1t1on failure, recali“failure and retrieval
 asymmetry rat1o) are analyzed separately in connection w1th
the assumpt1ons and pred1ct1ons of the Bartl1ng and Thompson
model. Otherwise, all of the leyels of the three factors
described in the»design éection are fu1ly represented.

While the péir type itself was not sigrificant, the measure
by pair type 1nteract1on was extremely strong

(E(2,114)=187.62). By referr1ng back to the means in Table

]
> 5 -
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differences in ease of identifying primaries for nouns and
adjectives. This will be discussed at greater length later.
Assumptions and Predictions of the Bartling and Ingggﬁgg

Mode |
Bartling and Thompson’'s (1977) model suggests that

-~

Tulving’s paradigm increases the retrieval asymmetry in
favor of the noun as cue both by tﬁe choice of within-pair
relationships (initial asymmetry) and via the effect. of the
association task used on the backward‘associations. Their
model incorporates several as;umptions which have been
tested here: 1) that forward and.backward associations are
independent, 2) that forward and baékward associations are
involved in Qpeciﬁic ways in retrieval, and 3) that
recognition is in some way equivalent to an implicit cued ,
recall of the input cue given the target. They suggest that

their (and Tulving's) experimental manipulation is effective

via disrupting the backward associations between target and . ¢

input cue.
_ Because many of their predictions involve comparisons

of pairs of groups on a single measure or comparisons'of
péirs of .measures for a single;group. it was felt that
individ;al analyses ihvp]ving only the groups or measures of
interést would be more appropriate to test these specific
predictions. The results of these iﬁdividuai'analyses may
suggest that there are proﬁ]ems with some of these

assumptions and interpretations.

)
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Independence of Directional Asspciations
The independence assumption suggests that there should

be an interaction between cue type and FAl vs. Control and‘
between cue type and BAl vs..Control as each inter ference
group.should experience a drop in‘performance fér the cued
recall type whose necessary associations are affected and no
difference for the other cue type whose necessary
associations are unaffected. Two separéte analyses of
variance were performed in connection with this prediction.
The first compared the Control and FAi groups on the
measures of CRc and CRt (cue type) summed across both pair
types. The second analysis compared the Control and BAI
Qroups in the same manner. Neither analysis showed the
significant inte;;ction expected (£(1,38)=1.39.
MSerror=1188.16 for FAl vs. Control and F(1,38)=3.22,
MSerror=846.44 for BAl vs. Control). (Analysis of variance
summary tables for these dafa can be found in Appendix A.)
As well, the cue type that was expected to be comparable to
the Control (cued recall of the target (CRt) in the case of
BAI and cued recall of the cue (CRc) in the case of FAI) in
both cases showed some improvement compared to the Control
group. While the increase is not significant, the pattern
of the results indicates that the ihdependence1555umptibn is
unsupported hgre. . .
1nvolvement of o'i'rggtiggal Asgociations in Retrieval

The evidence for the involvem®nht of directional

associations in retrieval is somewhat mixed. Separate
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analyses of variance were.performed involving only theA
recognitioh measure summing over pair type. One analysis
compared the recognition performance of the BAI with thew
Control group The other compared the recognition |
performance of the FAI with the Controel group. Thevevjdence
from the reeognition data, also in Appendix A, suggests thaf
‘the association task used in the Tulving paradigm (BAI
condition) does impair recognitjgn to some extent
(F(1,38)=6.46, MSerror=1050.42,gE<.02) when compared with
the Control condition, which would be expected if intact
backward associations are necessary’'for recognition. As
well, there was no s1gn1f1cant decrement in recognition for

the FAI group c%ared to. fﬁé;‘ont JetE(T, 38)=1.78,
MSerror=1161. 857 This r~esu1t als !ldw%‘* conception of

badkward ﬁssocyat]ons being necessary: fofkgecogn1t1on
‘According Yo the ‘model, the recogg}twon failure data as
measured.by %(Rn|CRt) obtalned for eacb subJect show an
increase for the BAI cond1t1on when compared to the Control.
'"’As expected, there wa; an 1pCrea$e in recognition failure
which was statistically significant for¢N-A pairs\bht not
_for A-N pairs using a Newman-Keuls analysis. An analysis of
variance perfermed on the‘recognitio;‘failure data of each
group for each pair type and reported in Appendix B verifies
the difference in recognition failure in favor of the N-A
pairs (F(1;57)=16.99, MSerror=1550.6), which replicdt;s the
Bartling and Thoﬁpson_(1977).results. There wece also

significanz‘differenees among the gﬁoups (£(2.57)$97168.
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MSerror&43.26) with the BAl group showing the most
recognition failure. The interaction between groupv;nd pair
type was not statistically significanp. L, .
The recall failure data, as measured by %(CRt|Rn) -
obtained for each subject, failed to produce the hoped for
increase for FAl in comparison to the Control. This result
is not critical to an analysis of the model given Bowyer and
Humphreys’ (1979) demonstration of priﬁing effects in a
similar situation. Pr%ming effects, as well, may be
responsible for the decrease in‘recall failure in the BAI

condition compared to the Control. An analysis of the

recall failure data of each-grodﬁ~for each pair type, also

4
" reported in Appendix B, confirmed the difference between A-N
O

&

and N-A pairs (E(1,57)=7.52, MSerror=1163.92) this time,
nagurally enough, in favor of the A-N pairs.

: The data from the FAI condition appear to give evidence
against the involvement of directional associations in |
retrigval. While a decrease in recognitioh failure was
predicted by the model, an increase was obtained. As well,

no increase-in recall failure was obtained, although this is

not critica;:?o the, model’s success. The most likely reéson

is that the FAI manipulation did not have its intended -

effect. However, this will be discussed in more det@jlj;
s WA
later. ‘ .

- . ) '.;‘ ‘,'_&-l‘!'.:’ .
implicit cued recall of the input cue received mixgc%‘ pport

&

vt

®
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in these data, és presented in Appendix A. An anglysis of
variance was performed.comparing Rn and CRc measures for the
three groups summed across peir type. There was a
marginally significént effect for measure (F(1,27)=4.96,
MSerror=1138.21, g=;034) t ® no interaction between measure
fand group. If recognition could be reasonably thought of as
an implicit backward cued recall, one would expect the same
general pattern for each grodp in terms of the relative
1evels of Rn and CRc. An interaétion would imply that there
are some c1rcumstances in which recogn1t1on should not be
thought of as an implicit cued recall of the cue g1ven the
target.. The lack of a significant interaction here prov1des
some support for Bartl1ng and Thompson’s assumption (to the
extent that one can claim support for a null hypothesis).

" The marginally significant effect for measure suggests
here that there may be some differences between the two
‘measures which ‘more than likely do not. represent a
qual1tat1ve difference in terms of the processes involved.
The fact that the cued recail is reduced w1th respect to the
recogn1t1on suggests that the differences cannot be
attributed to test-retest effects. Cntterion differences
suggest themselves as an alternative. It is poss1ble that
the retr1eva1 processes are the same but that the decision
cr1terlon,used for the two tasks differ. The Tulving .
bositieh oF’cbuﬁse includes this as a poss1ble locus of

.

S task d1fferences but allows, in add1t1on for the two

74
’ 51tuatlons§to prov1de differing retrieval information for

]
|
/
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feature extraction.

The Role of Retrieval Asymmetry in Recognition Failure

The main consideration of thié'gtuqy concerned the
retrieval asy@metry, association task effects on it, and the
proposed role of associative interference in it. A summary
of analyses of variance related to these issues 1is ceptained
in Appendix C. The initial asymmetryufﬁQe;thdﬁéhe houn as
cue is well established for all measures in the.control |
group, asidemonstrated in the significant Pair type X Cued
recall type 1nteract1on (F(1,76)=19.82, MSerror=568.06). As
can be seen 1n the means for the Control condition in Table
2, presentation of the noun for reqognition or as the
retrieval cue leads to better remehbering than the
corresponding case fh.wqgeh the adjective is presented for
.recognitioh or Serves\as‘the retrieval cue. The BAI
condition replicates the standard Tulviﬁg results and
Bartiing and Thompson's (1977) experiment 1 resultsf‘

The retrieval asymmetry ratio (RAR}, as ﬁeasured by the
number of correct CRt divided by the sum of correct CRt and
CRc, reflects the relative cuing efficacy of the target and .
- input cue to reinstate thetother pair member. If neither
‘pair member is a better retrieval cue, then there is
retrieval symmetry reflected 1p ;ﬂRAR of 50 - If the ‘target
is a better retrieval cue- fhdh input cue, then a value
of greater.than .50 will o a1ned, If the input cue is a
better retrieval cue than tﬁevtebget, then a RAR of less
than .50 will be obtained. Begause RAR-{}Qa'ptpportion, itel
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theoretical limits are 0 and 1.

The Control condition, which represents the initial
asymmétry level for ithe word pairs, demonstrates the noun
superiority in a RAR value of greater than .50_for'the N-A
pairé (specifically .61 as presented in the last cotumn of
Table 2) and less than .50 for the A-N pairs (specifically
‘.43). The strengthening of this retrieval asymmetry by the
assoéiation task in the case of the N-A pairs is
demonstrated by comparing thg correéponding RAR values of
the.BAI condition (.81) with the Cohtrol condition. In the
case of the A-N pairs, the presence of the association task
would be expeéted to produce highér,RAR values (closer to
the .50 of retrieval symmetry) via disrupting the backward
associations of the naturally stronger noun cue functioning
in the CRc measure. This increase, in fact,'was obtained.
The retrieval asymmetry ratios for Confrol and BAI groups
reiterate the success of the~heplication of Barf]ing and
Thompson's (1977) research. The analysis of the RARs for
BAI wheh compared to the control and the appropriate shift
in the RAR for BAI when cohpared to the control show a
significant shift in RAR in the expected direction
. (F(1,38)=8.75, MSerrorz519.40).

The most serious problem.is that the FAI condition
failed to produce the effect predicted in the Bartling and
Thompson model. The presence of cbmpeting férward
associations should reduce the RAR relative to the Control .
via red:cjng‘the level of CRt while.not affecting

L d
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recognition or CRc. The analysis of RARs\for the Cantrol
versus FAI group'showed a non-significaot decrease for A-N
pairs but an equal and opposite effect for the N-A pairs.
Pair type itself was the only s1gn1f1caA{\fﬂétor.
(E(1,38)=11.69, MSerror=828.26). Two conclusions are
possible. Either the procedural mirroring of the BAI and
FAI conditions is overshadowed by extraneous factors
entering into the FAI condition, i.e., the manipulation did
not have the desired effect, or the directional associative
1nterference explanation of recognition fa1lure 1s not
supported. | .

Problems with the FAI Manipulation

There is some circumstantial evidence suggesting there
were unexpected differences between the BAI and FAI
prooeoures. While oonducting the experiment it could be
seen that the BAI group had no difficulty completing the
rassociation task. Everyone appeared to be able to finish

. the task well within the 3-minute limit and no one in thatgggi-*
group complained of the diffioulty'of the task or any
particular items. -

The FAI condition association tasK proved a different
matter Many of the subjects were wr1t1ng responses until
the end of the time limit. (A few filler items at the end

| of the Qord assooidtfon list alleviated the problem of
lncomplete protocols ) On more than one occas1on subJects

complained of the d1ff1culty of the task say1ng tﬁat the
ﬁé%@t response Kept coming to mind and that they Knew it was
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not thelmost popular response and therefore incorrect. The
fact that one or two list intrusions were not uncommon
attests to the difficulty encountered. It seems as though
there was interference produced, but during the association
phase rather than tbe retrieval phases pf the experiment.
AWhile the interference is indeedlseemingly due to competing
forward associations, the placement of the interference
within the experiment restricts the utility of direct
comparisons. An additional facfor is that the majority of
the intrusions were in response to nouns (12 as compared
with 5 for adjectives). As many of the adjectives had
natural opposites while the nouns seldom did, the
association task componen:s may have varied in*the extreme
between the two pair types. The results themse]Qes appear
to reflect this discrepancy. The retrieval asymmetry ratios
- suggest that the interfering effect on the N-A pafrs was not
as gFeat ds expécted In addition, the simple effects
analys1s of cued recall type at N-A and at A-N suggests that
the ﬁaﬁ]ure to achieve the desired effect: rests mainly 1n
.the A-N pairs. Sig

It is likely that the 1mbaL%pce in 1ntrus1qnsvreflects
the tendency to 1mp1191t1y (perhaps consczously) respond
yith the list response and feel%ng it to be a non;pfimary
‘association to attempt to come up with a different-from-1list
response. Unlike the adjective stimuli which .tended to

produée adjective responses that were often antonyms Eather

than nouns. (with coiors being a possible exception), the

¥
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noun stimuli tended to‘produce adjeetfve responses that were -
often related to both the noun stimulus and the list
response. For instance, GLASS would be more likely to lead
to a response of SMOOTH than of WATER or WINDOW. The type
of relationship between stimulus and response would be
maintain'ed from study trial to association task. A we
claim for mediation operating here might be made. In
addﬁtion, there was semevre-pairing of list responses in the
association task as suggested by the brevious eXample.

‘ in summary, then, there is some evidence to indicate -
that the association task as it is used in the FAI group may
serve 'as an additional study trial. Tulving and Watkins
(1974) cited several studies in which a single trial on an
A-B list ts followed, without an ihmediate A-B test, by a
single A-C trial. Under those cireumstances, sub jects do
better on A-B and worse on A-C than when there is immediate
testing of A-B. Presumably the lack of an immediate A-B .
test serves as a signel to maintain the A-B association )
(which also impedes A-C learning). The evidence in the -
present situation suggests that the FAI association E?sk
leads to e11c1tat1on and mamtenance of the A-B assoglaﬁfﬁon
while attempting to produqikg d1fferent from-B assoc1atlon
for the task at hand.

The elicitation of the list target during association
is also more promineﬁt for the N-A pairs than for the A-N °*

pairs. The occasional re-pairing of items durimg the

association tdsk, also differentially favoring the N-A

~
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which are relevant to the issue at hand, namely the control
of the type and amount of interference prguuced? »

The first of the studies discussed by Tulving and
watkins (1974) (Tulving, Patterson, & Malis) used weakly
associated pairs in an A-B;A-C paradigm with an A-B;C-D
contnol  No test of the A-B list was made prior to
presentation of .the second list. Recall of both response

. seté was tested‘afterwa;a using free recall and
modified—modifieg free recall (MMFR) proce;ures. They found
that there was better recall on the first (A-B) list than on

~—~the second list for the A-C condition but not necessarily
for the C-D céﬁdition They named this the "priority
effect" because the first- learned responses to the stimulus
have priority. Malis’ unpub11shed dissertation (also
reported in Tulv1ng and Watkins (1974)) looked at the effect
on priority of test1ng neither or bo‘ﬁ‘lists 1mmed1ately
after presentahon of each. He found that the pribrity
effect on the later MMFR disappeared when the lists Qere
testedAimmediately'after presentation. |

Tulving and Watkins (1974) themselves looked at the

"effec{ of testing one or the other list immediately after
presentation as well as replicating Malis) A-B;A-C
cond1t10ns on the later MMFR results. - Ih their experiments
Tulv1ng and Watkins used unrelated words, but the actual
probabilities of correct recall did not appear to. vary
significantly from those obtained by, Tulving, Patterson, and
Malis whoxused weaKkly associqted pairs. Essentially they
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found that the priority effect depends on whether the first
list (A-B) is festedlbéfore presenting the second list.
They suggested that not testing the first list ‘leadfﬁ to
negative transfer and a general rather than specific
bair-wise interference (as indicated through comparison of
within-subject and between-subject designs).

An_intuitivé approach to explaining these results’héght
appeal to differences in the subjects’ st:;tegies when the

first list is tested immediately as compared to when it i§

not. Given paired associate instructions simply toeremember

Lhé pairs. for a late memory test, an immediate test on A-B

"may suggest to the subject that s/he need no longer

concentrate on'femembering that list as the “later memory
test" has been completed. In the case in which no test of

the A-B pairs precedes pbesentation of thé second list, the

\ sub je ':”1ikely.to feel that it is important to retain the

‘A-B i{;“ ation for thé€ "later memory test” and expend%

fort dur1ng second list learnlng to do so. This w1ll ,'\
1nterfere with learnmng the new information and the extent A
of the interference w1ll be largely determined by the degree
of overlap bgtween the lists. ;

In the standard Tulv1ng recogn1t1on failure pgrad1gm it
is reasonable to‘suggest that this latter situation applies,
i.e., the person must E‘?tain the list information in spite
of the intervening word association task. In the FAI
condition of experiment 1, a situation extremely similar to

that described in Tulving and Watkins (1874) exists except



IIT. An Alternative Approach: Experiment 2
The major problem is the equalization of the interfering
tasks in terms of basic difficulty without a change in the
amount ef or type of interference the tasks produce at
retrieval time. An alternative to the word association
tasks is an intervening paired associate list. This
‘pfocedure has the advantage that it allows the equivalent of
100% generat1on in the standard reeegn1twon failure parad1gm
(BAI) and 0% intrusions in the FAI condition. Thus, if the
original list is represented as A-B pa1rs such as
Cheese GREEN the FAI intervening list would include A-C
pairs such as Cheese-CRACKERS, the ‘BAI intervening 11st
would contain D-B pairs such as Grass-GREEN, and the Control
intervening list would be entirely composed of E-F pairs |
unrelated to the original list pairs.

There afe not many studies in the literature using this
paradigm so:that the potential problems with this sortléf
task ere not well known. Un1ike the current study, mueh'of
the paired associate research hae deait with arbitrary pai}s
and often involves mult}ple learning trials and a single
type of retrieval task. However, severa];; b1ished

studies reported by Tulving and Watkins (1974] have looked
at single trial transfer using non-arbifrary pairs. The
purpose of -these studies was to look at the effect of
testing or not testing the first list on learning the second
l}st associations and retrieving both response sets. Even

so, certain characteristics of the paredigm beceme evident

- . ‘ 67
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pairs,'may result in backward assoc{ative interference. Any
c all of these could be responsible for the discrepancies
between expected and observed recognition failure, RAR, and
percent recognition and cued recall.

The evidence suggests that certain assumptions of the ,
Bartling and Thompson model are weak.  There is little
support here for the notion that one can interfere with
backward associations while leaving forward associations
unaffected. It is also possible that there are some
situations in which recognition may not behave like a
implicit cued recall of the input cue. However, thé ob\iou
problemsswith the FAl condition make furthér conclusions
about Bartling and Thompson’s assumbtions difficult.
‘fherefofe, it is necessary to make an attempt to eliminate
the problem ofvéxtraneous factors entering the

~interference-producing phase of the éxperjment.

;
o
8
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that the subject must create the interfering C response in
addition to the other interfering aspects of the task.

- It seems reasonable to expect that Sy replacing the
word association task with a second list and not testing the
first list prior to second list presentation, one creates ;
pqradigm analobous to both the Tulving recognition failure |
paradigm and that described in Tutving and Watkins (1974).
It would seem likely that if one expects that either the
first term or the second term of the pair'may be given as a

‘j;cue on the memory task, that presentationeofﬁeither A-C or
;,  D-B pairs as part of the second list would lead to (more or
less) equivalent levels of tnterference‘in learning the
‘second list but that the 1nterference at the time of
ietrleval would depend on the 1nteract1on between the type
of retrieval task and intervening list charlcter1st1cs As
far as first list retrieval is concerned, the part1;plar
pattern of results predicted for the various groups and pair
 types does not differ from that predicted by Bartling and
Thompson for expeﬁiment 1. The Tulving and WatKins (1974)
- results and explamations thereof merely confirm the
, necessity of spec1fy1ng the relative 1mportance of the

———

target and 1nterven1ng l1st such that both lists are

attended to and thus the lével of interference inherent in
_the A-B;A-C and A-B;D-B paradigms is also specified.
In order to assure that both lists were attended tb in
the second exper iment, instructions at the beginnwng of the
expervment tncluded the fact that they would see tuo lists

A
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of pairs of.related words, that some wond§ mjght appear in
both lists, and‘that at some later point they would be asked
_ to remember one list 6r the other. Théy were told that‘they
would not be informed prior to presentation of the two lists
as to which list would be tested. After the presentation of
the lists and math fi{ler tasks, the recognition an& cuéd
recall tasks of the previous exp;riment were per formed ’
always 'teslting the first list. This procedure, tfﬁen,

. # ,
minimizes differences in task difficulty between the two’

interference conditions not due to A-C;D-B differenées.andfinﬂ -

1]

assures that the competing associations were encoded. ~

[

The issug of subject-generated versus

| expgrimenter-generated interfering associations cannat. be

completely resolved on the basis of “the existing data. The

Tulving.and Watkins (1874) study does hot include the

requisite multiple retrieval situations to initiate

comparisons. When Hunt (19755-@,fa‘ﬁn o ‘
. ks 3.y

exper imenter -generated set of aléﬁied contexts, recognition

. L 2
maintained its high rate. houever,“the context change was < -

"introduced at recognition rather than prior to testing and

+

subjects may have ignoéed the new cue as extraneous .
material. The instructions in-theldurrent experiment to the
effect that either 1ist' may be tested make ignoring the
intervening list iupructiéal and should red&ce the |
likelihooﬂ of tﬁis potential pfdblem;—

It is also possible that recognition in the BAI .
condition could be enhanced by the inciusion of the B terms

& 3 .

<
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in both the original and intervening lists. On the other
hand, this could create something of a list diecri_minatien
problem such that the person remembers seeing the word but
" cannot -:yfecall whether it was in the appropr'iate' (first) or .

LARN

inappropriate (second) Hst leadtng to conservatwe

. B g ;
. responding.  However, both of these potent1a1 prob]eins éxqst tg;‘n:f
to some extent in the standard recogmtwn faﬂure pamadigﬁi ;-
' SR

To all\ev1ate the potential problem of facilitation of B W
recognitiont ih the BAI condition - (but not the FAI condi t ion¥"
due to B appearing in both the- origmal and mtervemng

lists, a number of untestefl E-F “éen&{:tems were 1ncluded

in both the BAI and FAI condtt1ons o* second exper'“i‘ment

In this way the fact that atﬂ 6f the response""té'rms aﬁpeared

in both hsts for the BAI group should be cﬁnouﬁaged and .- ¥ ”“

U gt T

subjects should be less likely to be able to pe.rfgr-lp-x the.,

recognition task solely on' the besrs of r'g%\/;kng seert’&he ‘
' responses ‘at some 1ndeterm‘inate point in the .expﬂr‘fmnt L

' As the predictions of Barthng and Thonpson s (1977) ‘
“model which were stated in’ coruunctqon with the f‘nrst N ﬂ‘

‘Q\l L. .

experiment still ﬁold e!\d as the present parad‘igm was - .o

| ) des1gned to test the same assunptvons and. mphcatwns of"'

the model as the f1rst expemment these predlctions will

- not be repeated here It should be. added.,, however,,- that the:’
fanare phenomenon in the '
'.v:%nl add weight ’toethe », ‘ "

~ i R

' generahzability of recognLtJon failure but may hHow TR
1 % o

r-ephcation of the reoognf;
present BAI cond1t1on wéu]d'

R AR -

i inveshqat}bn of -some. pre\nously ‘ﬁnexamned features of the

[ ,'.'«‘
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paradigm ‘and phenomench.
"9 ,
, .
A. Method -
Subjects '
Subjects fon'f’tms experiment were 60 udergraduates at

r‘ J’
the University ‘of Alberta who volunteered' to part1c1pate

Of these, 5&‘3&ere taking an introductory psychology course

i during the Sprmg sess1on an,d recewed course credit . for

the1r p‘art1c1pat1on and 4 had paev1ously volunteered their

services as ‘subjects: at the end of a Winter session : J

"-psychol'ogy'course These subjects were randomly ass1gned to 1. g

the expernnental or control cond1tlons on the bas1s of order [

;'of appearagce at the lab such that there wer,e no more than

'fwe subjects in a row assigned to a smgle group and there

-

was a total of 20 subjects in each group;v Sub;,ects were run

md1v1dua”y or Win groups of betweem two ‘ﬁna four in order

to max1m1ze the probab1hty that" 1nstrug§t10ns were ‘ ;:'*". *
ol‘\ ’ v I » g " ‘
understood and fo]lowed TR . ( ﬁ 3

LN
.

vMater1als ‘ : ' L . : : 'v v

[

A practwg tr1al 1dent1cal ;bn procedurego ‘the cr1tic’

trial used paired assoc1ate hsts whwch were each conposed

. experiment were

of s1x word pairs related within the pa1r ‘but uhrelated #o

other Hvst pairs or critical ,,,M,st *pa'l*rég? The crxtical . :
targe’t li'st was conposed of - 10£f the 12 N A pairs, 10 of . “\
the 12 A- N pairs, and 3 of the 4 pr1maey buffer .items used o “\
in experi«men_t 1$Two Df each pa1r type from- the prev:é&s «i‘i

opped whlch had contributed the most
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intrusions in the FAI condition in the previous experiment.
(These 'items were Dark-ALLEY, Yellow-CAB, Cabbage-ROUND, and
Home-SMlEET.) An additional 5 untested buffer pairs were
sc3tt~ered throu‘ghout the critical list to bring the total
llst ﬁength to 28 pa1rs
" The BAI intervem'ng list_’wa:s composed of the
- corresponding 20 stimuli from the experiment 1 word
- association ta‘sk paired with the appropriate oraginal list
resoonses ;vi_th an additional 8 pairs unrelated to the
original list pairs, 3 at the beginning of the list and 5
scattered through the 1ist at ﬂ*rbqular mtervalsl The FAI
intervening list was conposed of th\Q same unrelated pa1rs/
plus the 20 stimuli from the orlgmal lnt palred with their
most ‘frequent response accord1ng‘to elther Palermo and
Jenkins (1964) or Keppel and Strand (1970) (or fa1lmg those
sources. intuition a1-ci@y the expemment 1 protocols).
! lee Control mtervemng l1st was conposed of the ‘8 unrelatedv
. pairs in the pr’ﬂously ment1one‘dr 1$sts plus an add1t1onal
20 pairs unrelated to those in the nrlgmal l,lst '
. The critical list pa1rs were typed on a sﬁide with the
1nput cue hav1ng only its 1n1t1al letter capitallzed typed r
- above the_target which was completely cap1tal1zed A,test h ?
‘booklet cons1st1ng of 14”pages was prov1ded For each ‘ " ‘ ;2:
' subJect 7 pages deal1ng w1th each of the two sets of ldists- o
(practice set and cr1t1cal set) The first p%ge of each
half conta1ned tpstruct1ons regard1ng the hature of the

task The second and fourth pages contaumd nlath problems.

-3 e s o
a . .;l' . v 4" D Y c T ) T

R w0 e o - .
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The tﬂ:‘d page was blanK The fifth contained a-
4- alternat1ve fred qho1ce recognition task preceded by
1nstruct1dﬁ!\ The sixth page was a cued recall of half of
each type of pair input cues given their targets and the
seventh page was a cued recall of the targets glven the1r
1nput cues for the other half of the pairs. With respect to‘
the cued recall tasks, half the items were tested in the |
f1rst cued recall for half the sub jects and in the second
cued recall for the other half of the subJects
Procedure
A copy of the test booklet and a pencil was provided
and the subJects were invited to read the instructions along
w1th the ex : nter. The instructions indicated that they
swould see t:ﬁts of word pairs, some words of wh1ch‘ might
appear in both lists. Fo]low1ng this, the experimenter.
would test them on one of the two»l1sts, bu!’they weyld not
be 1nformed as to which until, test t1me ~They were told

»
)

that it was important not just. to remember the words but "Q
W,

also which word was pa1red with wh1ch since they mléﬁt "f
., among other things, be given the f1rst werd and asked ng
the se&ond or vice versa. 5 %'fﬁfﬁ@,('fﬁpﬂkw‘ .

: .
Y -

‘The task.sequence was as follows thh 1nstruct1ons at’’
approprlate pownts a) presentat1on of the first practice
Tist at a 3-sec. rate§g1a a Kodak Carouoel projector b) a 1
m1nute math computat1on task ¢) preséntat1on of. the

‘ practice intervenang list at the same rate d) a 1 minute

fjgainh computation task, e), at m1nute recogn1t1on task, f) u.
o . Y

LS

. '\ 3.~ ‘f » e
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2
1 minute cued recall task for the input cues of half the
pairs, and g) a‘1 minute cued recall task for the targets of
the other helf of the pairs. The critical list presentation-
and testing followed the same procedure eXéegt that 3 |
minutes were allowed fer the recoghition,tgik end 2 minutes
-

fof each of the cued recalls.

L

9 . F
B. Results and Discussion

N Noun-Ad jective Bifferences

As in the previous experiment, the noun'proved to be
the more effecftve cue. The means presentgg}jn Table 4 show
this effect in general for all three groups. However, as
the control group has fe1‘r aintional factors complicating
matters, the noun superﬁd?ity.effect will be examined in
more detail using the control group results.
¢ As before when the noun serves as cue, as in the case

of cued recall of the target for N-A parrs and reqogn1t1on
~and cugd recéll of the imput cue for A-N’ pa1rs; the mean
percent correct“is highgdgthan'for the corresponding cases

in which the adjectivé serves as cue. Ae we‘i‘m ,' ‘recog'nitton

f%ilureQwaS'&reater for the case in which the'agjective is
.7 ized wh1]e the- correspond1ng noun serves as

. Wit W -a, - .. . )
: '71 cue th@n v1¢e versa:’i : ‘ S

The retrneval asymmetry ratios (RAR) as ﬁ;a5ured by ‘-,
#CRt/(#CRt + #CRc), for the Control condltron demonstrate ”
very: clearly the supecwor1ty of the noun as cue for the N A
pairs (.76) but seem1ngly less clearly for the A N pa1rs'"

NS 2 PP



Mean Percent of Items Remembered, Recognition Failure,

.

3

Tabte 4

.4

Recall Failure,'and“Retrieval Asxmmetry_Ratios

| Rn
A-N“Control 54,
BAI  68.

FAI b1,

- MN-A Control 38.
o BAI 45.
FAI 48.

Rn=%Corr?9t Recognition
3 .
CR%;%Correct Cued Recall of the Input Cue-Given the Target

o U O O o o

77

CRc  CRt %(RnICRt) %(CRt|Rn) RAR
49.0 5g0 38.9, 32.0 .49
35.0 39.0 8.5 50. 1 .52
58.0 42.0 18.9° 36.9 .43
21.0 65.0 50.0 17.1 .78
27.0 42.0 21.3 47.27 56
47.0 68.0 38.5 36.6 .49

CRt %Correct Cued Recall of the Target G1ven the Input Cue

%(RnlCRt) %Recognition Failure of Recallable Targets

%(CRthn) %Recall Failure of ‘Recognizable Targets

 RAR=Retrieval Asymmetry Ratio=#CRt/(#CRt + #CRC)
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(.49). Thisvshifi toward targer, RAR values compared with the
exper iment 1‘results appears to be larbely due to an
increased tendency for ferward recall (CRt) to be superior
to backwerd recell,(CRc). While in experiment 1 this was a
trend only, in experiment 2 this is n‘te than a trend. In
the main analysis of variance performed on only the three
direct measures of Rn, CRc, and CRt for the three groupf and
both pair types (presented in Table 5), this superiority of
forward over beekward recall shows‘up as a significant
effect for Measure with more or less equivafent levels of Rn
“and CRt and a lower level of remembering fOP'CRC in all but
one instance (FAI: A-N).

One would expect‘that if the.directiona1ity of the
cuing had little or no effect, retrjev;f should be
relatiyeJy asymmetric andgﬂower"thén .50 for A-N pairs in
the control conditiqn."However, if forward cuing, as well
as the noun as'cue, produces sdperioi;reeally then these two
opposing asymmetric- trends would balaDCe’out Rroducing .an
RAR Va]ue close to '50. Since for A-N pairs the natura]]y'
strong;e cue acts in the weaker cuing situation end vice'
.versa. the RAR can be reasonably expected to approach . 50
In the game way the RAR value for the: N- A pawrg§1s h1gher
than m1ght be expected if d1rect10na71§% Qf cu1ng hezr 'ﬂ'?
effect. However ‘the stra’ﬁhr cue ucts-in the strongef
cuing §1tuation in the N A case, \1ncrewent1ng the alre?dy

high RAR va]ue ')AE ., SN {
' Tth f1nd1ng was statlstlcaliy confirmed. by a s1m%le [~§
. 1 v J . ) R ’@ #ie 1 o sl *

‘4' .," > [ o -



Main Analysis of Variance Summary Table
for Experiment 2 Recognition and Cued Recall Measures

MS

Source

E '
.-

Group_

S(Group)
Measure
Measure X Group
Measure X S{Group)
Pair type
Pair X Group
. Pair X S(Group)
Pair X Measure

Pair X Measure X Group

‘Pair X Measure X S(Group)

. *p<.01

Table

25.

1681

" 83.
160.
497.

5

SS df
35 2
.93 %57
72 2
03 4
25 114
74 1
742
.03 ' 57
.34

81 “4
85 1+

12,
18

41

5.

68

.98
.86
40.

4,
36.
7

01
36
74

.37

F

<1
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o, Involvement of Directional Associations in Retrieval
[ .

Because of various confounding effects in various
conditions, it was difficult to determine how, if at all,-
directional associations were involved in retrieval. It was
originelly expecfed that on the recogni®ion measure there

Jypuld be a significant decrease for BAI in comparison yith
the Control condition but no significant decrease for FAI in
companjson with the Cpntrol coneition. Separate analyses of
variance were performed involving only the recognition
measure suwg1ng over pair. type One andlysis compared the
recogn1t10n pi%formance of the BAI with:the Control group.
The other compared the recognition performance of the FAI
with the Control group. While the latter result was

obtained (see Appendix D), there was actually ome sl1ght ’

improvement in recogn1t1on for the BAI ccnd1t1on'.,

(F(1,38)=4. 24 MSerror= 10.91).

hypothes1s as in the case of the FAI- Control compar1soqgi?b
of course, wel] Known <Al that can be stated is that*&he

results in this case do not provide evidence to the A .
» contrary. .« o

Wh1le the recognition failure measure (%(RnICRt)) in 7._

N ?&

- the prew1ous ‘experiment could be uiag at least in part. HB

address the issue of directional association involvemepg in

¢ ' R
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retrieval the' Control condition in the present exppriment
was intended to serve as a standard control for interference
.and does not serve as a nndpomt for the recognition failure
measure largely d'ue.to the i{n_f"'latiion of the BAIl raecog_nition' .
rate and the strong forward‘cuing superiority. For these
reasons the recognition fai'lure data will not be discussed
" in relation to this issue. . o
Recognition as an Implicit Cued Recall of the Input Cue
The issue that is probably addressed most directly and

concluswely by these data is the contention that
recagnition is essentially an implicit cued recall of the
input cue. Differences between Rn and CRc can be accounted
for by differences 1n the recognition decision stage of. : _
\r&nen'bermg for the two tasks overall and. .therefore do not'
reflect seriously on the viability of this contention *

" HQwever, if the retrieval processes involved are the/same

‘then the pattern of relatwe levels of Rn ~for the three _
| . groups ghould mirror those for CRc. In point of fact there

:was a s&mjicant mteraction between Group (Control vs. FAI
| _Ars. BAIL) and these two measures TRn vs CRc) sumned over Ak |
’ _'parr types (F(2 57)-10 05, MSerror 8 39) ‘A sinple effects
amﬂySis examining each group separately pinpointed more
'clearly the' source of thisKinteraction While FAI showed ‘
‘almost no diff/erence between these two measures (F< the ’
Control condition produced somewhat bettér Rn than i
(F(i 57)‘6 03 L Rp<.017) and QM, produced s1gmf1can

j'Rn than ,ga;; (F»(i 57)= 32.31). (See Appendix E #ong

[F wrx
- . .

Vo “"’ E ° 'y'
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(£(1,38)=22.78, MSerror=7.38) but not the BAI versua'Control
analysis (F(1,38)=3,95, MSeﬁ¥0r=8.56). (See Appendix D for
complete/summaryltable.)“However, it should be noted'that in
the former situation the ihteraction is.due largely to
better backward recall for the FAI condition rather than
‘poorer forward recall in comparison with the Control
condition. It is not immediately clear why a condition that
is intended to produce interference should, in comparieon to:
a non-interference control condition,-perform at a superior
’level on those measures that are unaffected by the
interference. 'However, a ge;eral_facilitation of the .
hon-interfered with directionat association also appears in
the experiment 1 data and, due to the lack of such a control
jn’Tulying’s'and in Bart]tng and Thompson’s research, it is
difficult to,determine_the generality of the effect.
Support for the assumption that forward and backward
»assoc1at1ons are affected 1ndependently of one another -
N demands not simply that man1pulat10ns intended to produce -

it
-1nterference with a part1cular direction of assoc1ation lead

to poorer performance on measures requ1r1ng retr1eval of _

that assoc1at1on That man1puTat1on must also have no-

effect, fac111tat1ve or othermse on the othlﬁdlrectlonal -x

association. Regardless of whether t :; R ent T -

df?litation of the ron-interfered witHiliaMiiation is a

regult of random error or reflects truen"eA 1tation, the
results do not support thegdependence of assoc1at10ns ®
. s '
assumpt1on - S j -
. ; o
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vControl versus Interference condition. Two separéte
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B
effects ena]ySis pesformed.within the Control condition on
the two types of cued recall separately for the N-A and A-N
pairs (found in Appendix D). No real difference q??gfdund
for the A-N pairs (F(1,19)=. 03 MSerror=3.40) and &
significant difference between cued recall types for N-A
pairs was found (F(1,19)=14.24) favoring the forward recall
situation.

-

Assumptions of the Bartlin§ and Thompson Model

The superiority of forward over backward cuegd recall

becomes something of a c hﬁicating factor in examining the
assumpticns and predictigns of the Bartli g and Thompson

mcdel, wnich was. the original intent of iﬁg seeond |
experiment.

Independence of Directional Associations

The f1rst of these assumptIOns to be exam1ned is the

‘independence of forward and backward assoc1at1ons The

mode suggests that in comparﬁgon with the Control cond1t1on
B2 decreMent 1n performance\shquld be spec1f1c to the cued

fhe

Y
rocall type for which there was interference. :Thus one
wou 1d pred1ct an 1n&eract1 between cued recail type'and
analyses of ,variance were perforhed 1n connection with this

predlction The flrsg,compared the Control and FAI groups’

on the j&%sures of CRc arid CRt (cue type) summed across both
- pair types IThe second analy51s compared the Control and

i:&AI groups in the same manner . @gn1f1cant interaction .

was obtained for the FAI versus Controﬁ analysis.
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analysis of variance and simple effects summaryl):The key to
this interaction is the large difference in the BAI

cond1t1on
It was suggested in the 1ntroduction to this experlment

P

that a potential problem existed in the M  4-dition in
that, unlike the other two conditions, = ‘- Bt appeared
in both lists and a recognition decvsion o gt be possible

on the basis of experimental familiarity. I//!ss,suﬁbe

thgt ‘the inclusion of additlonal untested control pai ,Af'
x_’rﬁ

miqht camouf lage the fact that the recognjtion task might be
performed without regard to list nnubership problennw _The
results as obtained, however, indicate that this tactéc

. Ay

probably had léttle or. no effect 1n eliminating or even

Feducing th lem. 1nstead, it i likely that the 5
'recoghiti:. qe per for en the basis of experimentalv

familiarity wiUt the n fr form any H;t o :.

discriminatiof. The infﬁated'v\cqgnition_measure,woﬁld.'df_

h:course be likely to result/in a depressed level of -

-ty recognition failure with r spect to the Control cond1t1on
and in general ) - o ' , ’

'The Cﬁc measure for'BAI»presents qdite”a'differentv)

s1tuat1on from Rn. whxle the target portlon of the palr 1s

o

present in both of the BAI cond1t1on Mists, the nput cue s
pai re?é:ith the target is. d1fferent i l1s The CRc.
task uires retr1eval of the Lfkt s

- correct response.ﬁ Wh1le Rn can probably be performed on the ?,;

- o

e
\

t cue for a‘

K bas1s o$ fam1l;ar1ty aldne. CRc is heav1ly dependent on ltsti“l
" e . o ‘ . .k :
‘\" o . o i ' 5 - B - b

- ) A R



. discrimination for successful per formance.
Ihe Role of List Discrimination in Remembering
The lack of dependence on list discrimination in the Rn
task and t;e\%CESsity of list discrimination in the CRc
.‘task demonstrates quite clearly that different processes may
be involved in the two taske or that at the.:lleast the
retrieval decislon ‘processes are involved to radically
. different extents “Recognihon cannot be sin’ply thought of
as r*elylﬁg on backward a'ociations as Bartling and Thompson
(1977) have suggested Sut may in some circumstances be
relatively mdependent of the directiona! assocwtlons
Recognition &a task oft‘:n mvolves more than
‘recothon as a ﬁ!'gcess &andler (1980) has dwfferenhated B
recognition and: identification tasks../;s well as presentdd a .
two'stage model ‘of reoogmtwn bearmg’some simlamty to :

’ i

‘Kmtsch’s (1870) mode!l of recogmtion gasically, ,’ieh«v ’.

. suggests that a’recognitlon task may be performed the.
basis of experimental famhamty and failing tha["a - 4
retrieval process will be invoked- . This 1npl1es/that veny g

R fami'liar 1tems wﬂl not reach the retrieval sta e and that[‘A

"'there w1ll be a positwe deC1s1on solely on: th ijs of

‘*'high sltuat‘ionﬂ famﬂiamty The retrieval proce!ﬁ_f\at ‘
_Mandler (1980) proposes as his seoond stage fis fnotg . v~‘f!*’ﬁ-”

- mconsistent mth the. mode’l of reoognihon proposed by B

g T

" Bartlmg and Thonpson (1977) Nor is 1t inconswtent with

‘ the Tulvmg model in that the retrjeval processes 1nvolved
:-'r‘ m recognitwon are_ essent1aHy t'he same .as those USed in -

. PN RS I

‘-.,,‘_,;- : . . S - a . U - S A
.2 ST v_,....‘ o R ) ; . . . - ) v o . ’ ] :ﬁz .
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recall tasks" (Mandler, 1980, p. 256). .
Retrigial Asymmetry and Recognition Failure

With respect to he\cuggested role of asymmetry in
fulving’s recognition failure paradigm, the initial
asymmetry in favor of the noun as cue was supported. The
Control conditton RARs demonstrate the strength of the noun
superiority with the direction of recall factor taken into
consideration. The analysis of variance performed on the
Control graup cued recall data (CRc and\CRt) showed a

significant Pair by Measure interaction |

MSerror=2.44), which is summarize$ in Ap

substitute for a free association‘task) on retrigval
asymmetry wes éonfounded in terms of analyzing the
recognition failure data because the BAI recognition tesk
differed from the other recognition tasks.in important ways.
However the analysis performed on the RARs for BAI versus
FAI suggested that while relative levels of asynnetry
predicted by the Bartling and Thompson model were obtameo‘
the differences did not reach signif1cance.' The model
guggests that BAI should ‘maintain a higher RAR value thag
FAI across both pair types and that the N-A pair RARs should
be higher ?han the A-N pair RARs across both-conditions, but”
that there should be Iittle or no interaction between
condition and pair type. ‘ While all three F-values were
non-significant (see Appendix F), the interaction

F(1 38)=.04, MSerror=405.57 was much smaller than e1ther the
AN



GroupyE(1,38)=1.85, MSerror=752.64 or Yhe paiw typé
F(1,38)=1.52. These data suggest thax/the uie ﬁf an
1ntervening Jist as opposed to a free assOCIution task s
not a very effective means of affecting the basic level of

retr1eval asymmetry. : , » .

Al -

Possible Task/Process Differences btheen g‘ggrimentg 1 and
2 . B

One may only speculate at this point as tb@}he reisons
for this difference. 1t is pbssiblbbfﬂﬂt(if Maﬂdler’sf
(1980) notions about the role of familiar1ty in recogn1twon
are correct the fam1f¥s&*fy increment diFfers sufficiently
from produc1ng the response to see1ng the response to affect
the need to retrieve the dgriginal trace w1th its concomitant
associations. According to Mandler’'s (1980) model as
‘specified, these data would imply that inclusion in an
intervening list must increment situational familiarity more
than producﬁﬁb that same word in 8 free association task
since it is suggestea‘here that a familiarity based decision
is made in the former case but that a retrieval based ’
| decision is_made in fhe«Latteb cgse. Howévera a more
reasonable approach is to claim that not all decisions to
use faﬁiliarity versus retrieQal fn a recognition task are
based on purely quantitative drounds. Rather: it is
probable that the increﬁent in situational familiarity is
greater in the subjectwbenerated case. However, the
knowledge thaf the perceived high situational familiarity of
the target in the recogniti task may be due to the

/-
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generation of the item in the recent association task may
either raise the 4hresho|o needed for-recognition on the
basis of familiarity or soggeﬁt to the person that the high
familiarity is due solefy-to the freé association task
response. In the.situation in which the target is.
experimenter-presented as part of two-lists, there would be
;n.increment in familiarity either without the increased
suspiciousness as to its source or with the knowledge thaf
the increase implies nembefship in Eoth lists. Thus
retrieval and lis;\discrimination would be unnecessary.

Such a model would be consistent also with the findings S
rregarding the relative effectskof recall trials and
additional study trials on later memory trials (Slamecka &
Graf, 1978; Thompson, Uenger & Bartling, 1978; Wenger,
Thompson’ & Bartling, 1980) '

As well as the source of - famiiiarity explanation for
this difference between the two paradigms it is probable
that the wrong trace is likely to be reinstated due to the
* recoding of the target during the association taek. As

such, the likelihood of recoding during the second exposure

is greater for the subject-generated associations than for o
the experimenter-presented.interveping Tist because the
assgpciation task situation is not ;svsimilar to the original
list presentation as is an intervening list situation. That

14, the contextual cues and task demands are more discrepant

from the drfginal list presentltion in the former case.

However , while a recoding explnnation is extremely useful

Y

-
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for explaining the evident list discrimination probiem ih
the CRc task facing the BAl condition in both experi’ents 1
and 2 and the standard recognitionjfailure parldiqn as ,
replicated in experime 1, t;e obvious facilitation (as .
opposed to a reduced decrement that the recoding hypothegis
projects) ‘seen‘ts' to require the addition presented in the
source-of-familiarity explanation. In brief, while retoding
of the target is a likely component of the standard
'recoqnittgnvfailure paradigm, the difference obtained here
by replacing the association task with presentation of an
interver;ind list requires more than recoding for an adequate

explanation.*

Evidence for the Role of List Discrimination
Probably the most important result that this experiment

-

has to offer concerns the role of list discrimination as it
relates to association retrieval in regogﬁition end cued ‘

recall tasks. Tpase‘ has already been made 'f‘or the notion
that a list disccimination need not be made and probably was

not made in the case of recognition in the BAI condfxion.

< .

The case for tﬁe mvo}yement of list discrimination as a
conponent of the &ued recall tasks has been mc’\jr:ﬂetely
presented to this point.
_ The evidence supporting the involvement of associative
interference in the cued _rec;a‘ﬂ t.asks Z:Otnes not only .om
the relative levels of cued recall obtained by various
groups but also from an analysis of second list intrusion

errors in those groups. As expected, there Were \)ery few \\
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second 1ist intrusions for CR’ in the FAl condition and ggr
CRt in t? BAf condition, Thc's‘é ‘measures supposedly |
corresponding. to the non-interference control group
measures As well. errors on fhe cued recalls in the \
Control group were minimal (: 5%) Looking at’intrusions in
the Control protocols from the 1nterference second lists
({e. , A-C and D-B pairs that were not seen by the Control
group but which represent for the most part strong extralist
associations), the second 1ist intrusions accounted for 4%
of respenses from the BAI 1ist in CRc protocols and 3.5% of
responses from.ﬁhe FAI 1ist in CRt protocols. 'On,the ,

- measures which should show interference (CRt for FAI and CRc
for BAIQ‘seeond list intrusions accounted for 18% of ,
responses in each case. The distribution of errors across

‘.pair types once 6ga%n reflects the noun versus adjective by
direction of. cuing 1nteraction In 'the FAl condition there
were 24 intrusions when the adjective was the‘cue and only.
12 when the noun was the cue. In the BAI condition there
were cnly 19 intrusions when the adjectiQe was cue and 17
intrusions when the noun was cue, the balancing being due

- . here to the backward therefore weaker; nature of the cuing

situation. An analysis pf variance performed on the )

'1ntrugion errors on the two cued recall measures of the BAI

and FAI groups, suunarazed-m Appendix F, demonstrated that

tﬁis in{erqction was significant (F(1,38)=87.22,

MSerror=:7711). -As the balancing of grammatical classes in

© the second list was nearly identical for tﬁe3two

]
.

-
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interference cpnditiohs. these data would also suppor t }he

i |
i

notion that 1ist discrimination T#fa problem in the .
: . .
appropriate cued rdlt1 tasks. .
Thus far it has been suq&%sted that successful cued

recall is dependeht on retrieval  . the .appropriate missing

” half of the original episodic tracefikdf the retrieval cue

has been learned as part of two dis}i:' ive traces with two
- distinctive targets (or input cues 1n§pho£€aéé‘ bcckwgrd
- cuing), then a discrimination muillpe ﬁ&dé between.‘ﬂbsg two‘ﬂ
" alternatives, provided they are both stil) available. If - "
‘the two episodic traces are distinct mentaf‘representatéons
of the original two presentations and if the retrieval cue
iéﬂq opy of the overlappfbg element, then it is not clear
qhether the extracted retrieval information is more likely
to contac{ one or the other of .the two trang. The ‘
\.researcher must rely geperally o; the indirect evidence of
the overt response in order to attempt to identify the
characteristics of the retrieval cue as encoded. List
discrimination as an explanatory concept depends on the
retrieval‘cue acéessing both praces. Thus the question of-
whether th& traces are indeed s;parate and distinct needs to .
‘be addressed in order to determipe the role that
interferen;e in.general and list discrimination in
- particular must play in a successful model of episodic

memory.



1v The Separability of Episodic Traces: Exper iment 3
In both Tﬁlv1ng s and BartTing and Thompson s models, events
which are encoded after the target- event encoding and prior
to retrieval should not interfere with the target’s or input
cue’'s effectiveness as a retrieval cue unless it in some way
changes the. feltures which are extracted from that target or
input cue at retrieval (or in Bartling.and Thompson’'s terms
unless it 3618 up competing associations). In the standard
recogn1tlon fawlure paradigm the target is&directly
. presented as part of a different episodic trace in the %ree
association task. So, if the input cue - target pﬁir is
“lamp-TABLE" and TABLE is thep seen in the context of .
"chair", TABLE possibly mfght be less likely to 0veriap
featura)ly with the original encoded trace because of the
recoding. ‘As mentioned before, however the amount of
‘featural overlap or recoding 1s‘rot measurable separately ‘
from the amount of interference direct ly produced. '

While both models do account for the effects of (

becoding’pa;t of the trace or directly setting up competing
associations, the ‘models also neéd to deal with the case of
" indirectly inFluéntia],epiSodic experiences An which L
recoding of the cue should not be a factor. So, for |
instance, if "bubble-COOK" was presented in the critical
list and "boi1-HEAT* was presented later in the list, should
one expect no pérticulér‘decrement in the abiigty of
"bubble” to lead to a response of "COOK"? While "bubble"
and "boil” ire similar in many respects 1n§1uding the way

92 -
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necessity of reinstating t ,ariginal encoding for cue
fficacy. They used a modif ation of the A-B;A-Br transfer »
;!radigm to test interference with 1ist 1 associations
’ They presented double solution anagram-number pairs in
either a standard A-Br or a modified A-Br situation. The
critical.modification was that one anagram solutiqn was
. provided in parentheses for list 1 and the other solution
provided for list 2. They tested retentipn of list 1
associations with a MMFR procedure given the anagram without
any solutipn. Interference was reduced only if the original
list 1 encoding could Be reinstated, which might also be
viewed as eliminating the list discrimination problem.

In the recognition faiflure paradigm, the critical list
-encoding of the target may not be reinstatable, or the
recoded target may reinstate the wroqg trace via backward
associations to the free association cue. These two
possibilities may be said to represent the positions of
Tulving.and of Bartling and Thompson when stated within the
same framework. One can then readily understand why the
recognif”hn failure paradigm itself cannot provide a
critical test for the two models.

Tulving (1974) presented a study that while not
providing an adequate test of this distinction between a
non-reinstatable encoding and reinstating the wrong
encoding, suggested that such a t;st is possible and
recessary. He modified the basic recognition failure

paradigm by including a2 cued recalllusing the extralist cues



from the free associstion task prior to the free
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association- recognition and the cued recall usinq input 1ist
cues. Furthert!\ore, the input cues were low auociuee of
the targets byt chosen to be congruous with the extralist
¢ues in one condition and incongruous with the extralist °
cues in another condition. The genera) recognihtion foilure
result was in evidence, but cued recall with the congruous
input cue was reduced with respect to the incongruous input
1ist cue, significant at the .b1 level. This finding,
however , was not repli?:ated when the first two retrieval
{asks were reversed in order and, therefore: Tulving
dismissed the first experiment result. It is possible that
theh congruous cﬁes\. criated some competing aesociatiom that
the gncongruous cues“djd not because of the reeoding'of the
target. However, the necessity of such a recoding in one
case and the lack of same in the other is certainly in
question, In the previously presented experiment 2,
succes@?b’l performnce would seem to demand that the two
lists be: u}barately and distinctly encoded and that recoding
of 9vét4§p:ﬁng elements not take place. Yet the data from

. irftru jm suggested that some recoding did indeed take

o

o~

Also, the effect of order of task on the
\ s/incongruous cue difference in Tulving's

X ..gciperments is no e easily accounted for by this author

given uhat 1e presented by Tulving than by Tulving himself.
The lack of standardization of his cues eVther

’pre-experiuentally or post mg and the order of task
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generally -to an association-based interference mode& it
seems reasénab\é-to prgject fhat confusion would result if
1ARs of ‘the. input Ques were paired with IARs of  their- ' o
JSespective targets It is 1ntuit1vely easy to see how oneslaﬁ%f
might become perplexed as to which of COOK or HEAT had been
paired with "bubble” and which with "boil".
The meanings of bubble/and boil are similar in general
and become nearly identiﬁgilin interaction with their
targets. One would,éxpect that the episodic traces in
Tulving’'s sense should be unique. If the trace_js available
at all, the input cue should provide more retrieval
information that matches the appropr{ate episodic trace than
that matches an inappropriate trace. 'lIn cuéd recall the
input cue should contact its own target as it has the most
features in common with the episodic trace representation. ‘
Episodic traces are generally independent of one another 1n B
Tulving’s model.
In the traditional recognitién failure paradigm or even

the type of paradigm used in experiment 2, a somewha t

~different situafibn exists from the one currently under

discussion. One might view those paradigms as setting up
situations in which the target is recoded during the free
association task or during presentation of the second
overlapping list. While the target is physically the same,
the meaning is chandﬁd and the physical iarget is not
necessarily a good retrieval cue for the original episodic
trace. Mueller, Gautt, and. Evans (1974) demonstrated the
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each is used in the lists, is it reasonabIeAto.expect that
the ech?;ence of one should change.the meaning or ®xtracted

retr1eval features of the other° .
- ¢ v N ) -

The relation between 'bubble and "boil" is one that‘“.
has been traditionally referred to as an implicit
associative response (IAR). In traditional S-R approaches
and frequency theory the IAR was qften'called to mind during
the encoding of a word. The more closely the word or
concept was associated with a targei. the more likely it was
to be triggered as an IAR during encoding. One could
specify which words were likely tQ be elicited as IARs to a
particular target, according to the S-R approach, via which
words were among the most common Fesponses to that tq(get“in
word ;ssociation norms. In this wasy, a word which is
generated internally by the subject is often treated as if
it can be ide;tified a Qrfori'by the experimenter.

Within a feature encoding framework, the IAR woulth have
a great number of features over lapping with those of the
target. In addition, this type of feature model usually
holds that some'features are.more importart or heavily
weighted then others. It therefore seems reasonabie to
assume that only a few of the important features would not
overlap between a target and its IAR. It is clear that
regardless of whether a more traditional S-R approach‘or a
‘featgral mode!l is used, ;bubble" in the example may be an
IAR of "boil" W the example. ‘ ~

Because Bartling and Thompson’s model conforms
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. effects which are left n—cpfpimmnﬂ—%ﬂw--f':nghounq '
that the research conclusions are more to be stated in the
form of questions 1hln as deélarativet |

Bocluu presenting an 1tcn in two different contexts
and then test with that item does not allow control of
the encoding fsed at test or the smount of recoding ‘
performed at the second enooding.l the use of proﬁcted or
normative I‘ARs may provide an instance in which the -
uniqueness or non-uniqueness of the two episodic encodings
is controlled to s grester extent and the word used at test
is nominally and functionally 1dent1fiable

Ass%that pairs of associsted words such as
“bubble-COOK" were presented h a list such that for e\;ery
pair presented earlier in the list another pair | )
corresponding to i.t.cxisted later. in the 1ist. This other
pair could be an "I1AR" pai-r such as "boil-HEAT"l in which'
each element of the second pair is an assumed IAR of. the
corresponding element of the first pair. The encoding of
the pa“lr should serve to mainta'ln this similarity of meaning
relationship or encoding.

Alternatively, the seoond pair could contain a tem

rst pair urider one encoding, but is roquired by its paired
‘ter‘ to use a different non-1AR encoding. An example of \
this would be "boi1-SORE".  Here a different meaning of botl
is intended and one would expect the non-1AR encoding to
predominate. C s

ﬁh would be expected to be an IAR of an element of the
fi
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= ~'A third stternative ;Qu\d involve an nbﬂew — e
1ntripa1r association but whieh oontui(u the nouiml lIAR \

<< ‘such as "boi1-CHEESE". Bncauu the more common meaning of
boil 15 an aut.nod IAR of bubUle tn its list usage, f.0., 8
major chafacteristic of toiling-1iquids s the production of
‘bubb les, nooding n an IAR should not be uncommon .

However , both the pouibility of some recoding lnd the lagk -

*-/of a fir-rn gemantic memory buis for ‘the within-pﬁr;
association wou id sugggst that this pair!s effect on the - ,}‘_
earlier encoding may set boundary condition on the utility
of the IAR concept 1n the description of the course of tho
. episgdic trace. It may be the case that the unrclatod'*
response term may result in an cpisodic enocding that'isz

R 7 -suvfficiently distinct from the ordginal. ¢r1t1ca| pair '
‘en;>od1ng sich that no irferference such ds that expec; ted
with IAR pairs 1ike "boi1-HEAT" and 'bLbblrQOOK wpuld -
result. - b 8 - ’

Fihally, a standard C-D pair such as’ mute CHEES!‘

A

which meintains the intrapein, reistionship but is uvrelated - _
to the first pair provides a control condition. When . .
‘ retrieva] of thé encoded firat plir is c&m‘ed a(:roco tho o
four cenditions, the effect of the various types of - '
relationchipc dofinod by the particular " secontd p.ir T
enoodings can be measured: The cbtained d‘lffcroneu add ~
information which wﬂl Lertadnly dofim tho extent to mid\
there is interaction between the epi trﬁu ond may -
indicate the sppropriate direction RN e moltel wust -
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take to remain viable.

‘ It is unlikely that either a model which relies on
meaning but does not take full account of assoctation-pased
‘interference or a model which is association-based but does
not provide any boundaty conditions of association can be
~adequate. Hoﬁever. determining the stability and
inviolability of the episodic trace and its elements may
.suggest which model provides a better base for an adequate
description of episodic encoding and retrieval processes.

An adequate description of Tulving’'s model as stated in
Tulving (1976) and Flexser and Tu]viné (18784 amight suggest
in this instance that the IAR‘relationship should have no
effec( so long as the tafget is distinguishable from the
rdf&ted'word presented in the list. The input cue should
‘not be reduceq'in its effectiveness in producing the target,
in this example COOK. However, it is likely fhat intrusions
should be in favor of HEAT as there is a good deal of
feafurél overlap plus high situational familiarity. 1In
brief, there should be no decrement in corﬁ?ct :ecall
compared with the C-D control group‘(because there is no
trace interaction) but intrusions sﬁould favor the

] assgciated response as decay of episodic trace features may
lead to.an increased similarity aided by the fact that it
was also a list target. | »

The associative interference model would predict a

decrement here because the presence of IAR pairs would

+ create response competition (ah intralist version of list
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discrimination: and/or cue confusion. The presence of the
related (IAR) pair may disrupt either or both forward and
backward associations by presenting logical competing
responseé and cues which are similar and semantically
related to each of the responses, albeit episodically
distinct in the Tulving sense. .

Perhaps the more inteﬁEETTﬁETQEG}‘not criticél to
compar;son of the models, are the conditions in which there
is a wérd normafively predicted to be an IAR whose encoding
is biased toward the n6n~IA§»meaninq,pnd‘an'assumed IAR
paired with an unrelated word. /

There is some indirect evidence concerning the effect
of cuing two different meanings using homographi in ﬁjvgrbal
discrimination task. Kausler (1973) presented homographs as
correct items on one presentatiop and as wrong items on the
othér presentatién. The noh-homograph member of the pairs
could either be associated to différenWam’ngs, both to
the primary meaning, both to the secondary meaning, or ‘
unaésociateq_with either meaning. The number of errors made
over trials was calculated. If was suggested'that‘when
different meénings were cued on the two presentations (e.g.
net-tennis; net-income) that the different associative
contexts would "tag" different meanings and the items would
behave as if‘unrglated. thus reducing errors. The uncued
group (e.g. net-rest; net-gggéi) proguced more errors,
overall not significantly different from the group for which

-

the primary meaning was cued on both presentations,
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suggesting that the subject does not attempt to
difféerentiate the h raphs automatically. and -"naturally”
ascribes the prima;y interpretation‘to them. "he most
errors were produced when the secondary meaning was cued on
both presentations. ‘

The suggestion for the présent study is that when the
meaning of the nominal IAR that is cued is the non-1AR
meaning, that pair will be treated as related and on the

{
whole the condition will function similar to the present

-~ control condition. The condition in which the nominal IAR

is presented with an unrelated item is analogous to
Kausler’s uncued control group and may be expected to behave

similarly. The dominant meaning, which is also the

functional IAR of a previously bresented item, should be the

one encoded and, therefore, some interference is eipected
according to the associe{ive‘model. There is a questfoﬁ df
degree of interference in that the first elements of the
pairs are related and the second elements of the pairs are

unrelated. The degree of separability of these events in

terms of processing treatment is something which has not (to

this authdr's knowledge) been previously tested.

The critical items for testing the notion of N
separab111ty of related episodic events are, of course,
those. items which do not vary from list to list
(e.g. bubble-COOK). Any differences across conditions
connected w1th retrieval of these critical non-varying 1tems

must be due to their interaction w1th the itfems which do

-
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vary from list to list. The homograph and control pairs for
the various lists cannot be compared directly bécause the
item interactﬁon factor is confounded with the natural
differences in retrievability which exist between, for
ingtance, unrelated pair members (boil-CHEESE) and related
pair members (mouse-CHEESE). The homograph and control
pairs are only important to this examination in their
projected possible effect on the éritical pairs to which
they are yoked. )
“ In addition, the degree to which associatively relétéd
items may be considered analogous to homographic events is &
mafter of speculation. The c¢ritical study as described
earlier using non-homographic pairs as the critical items
for retrieval (e.g. bubble-COOK) would not pose serious
problems as to the cue encod1ng at retrieval. However, it
would not be clear, either in the present study or in a
study in which the pa1rs in a single l1st contalned
homographs encoding both meanings, what the retrieval cue
encoding of a homograph was in any particular instance. As
such, on the cued recall trial it is questionable as to ’
which encoding of "boil"-would océur since both encodings
<are equally likely ep1sodICally albeit not semantically
"Since it is not possible to predict which encoding wou 1d bef
reinstated, it is impossible to use solely homographic 1nput“
cues to test or extend either model. ’

The associated stimulus terms, such as bubble and boil,

allow more control of the encoding at test time and thereby

)
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allow one to compare the two models and assess a few of the
boundary conditions that intrapair association and alternate

encodings impose.

A. Method

Sub jects

Subjects were 80 undergraduates at the Univers}ty~of
Alberta who participated in obder;to fulfill an introductory
psyéhology course requirement. These subjects were randomiy
assigned to the four conditions on the basis of qrder of
appearance such that there were 20 subJects in each group.

SubJects were run 1nd1v1dually or mn groups of two or three

in. order to maximize the probab111ty that instructions were

understood and followed
Materials ‘ ;4

The four critical lists were composed of a set of. 32
pairs of moderate to high fiequency yords; 43-AA for
homographs and- 1-AA fdr<?11 others (ihorndike & Lorge;

1844). Each list contained. four primacy pairs, 14 pairs of

related items which comprised half of all four lists, and 14

_pairs of items which comprised the other half and which

varied from 1ist to iist. For condition A, both members of

the pair were probablé'IARs\of a pair presented earlier and

‘maintained the samé basic relationship. - In addition, the

stimulus term was a\pqmograph. For condition B, the
o NN

~stimulus terms were nominally IARs of the earlier stimulus

terms but were paired thh responses such that the
. \\\
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aiternative meaning of the homograph was biased. Al
homographs used in conditions A and B, their response terms,
and the related critical pairs presented eéarlier in the list

were taken from the Cranzr (1970) word association norms for

homographs. A1l homographs had a dominant meaning related

to the corresponding stlmulus in the related critical pair -
. in the list. For condition C, the stimulus terms were

. nominally IARs of earlier stimulus terms and were each -

paired with an unrelated response. The same homographs,as
tn eondi;{pns A and B were used here as well. Finelly, for
condition D, neither member of the pair was a likely IAR of
anything‘earlier in the list but the sane type’ of intrapair
relat}onship wes.maintained as in the critieal pairs. The

pairs used in the other half of list D were composed of the

- response terms from the Unrelated pairs in the non-critical
half of list C paired with associated stimulus terms. Table

B presents the pairs from all four 11sts in exper1ment 3.

| Each stlmulus response pair was typed an a slide with

-

the st1mulus term pr1nted above the response. term both

comp]etely iup1tal1zed In add1t1on); achesjdmulus term ‘was
typed ‘on a shde to be used in thete‘porhon of the task

Each crit1cal pair was presented an average of 6.1 items.

vbefore its matched pair (SD=1.17[.

Proc re : ‘ o

-Sub jects were given aiwritten copy of the instrUéiions‘?

‘and asked ta read them along-witﬁ~the experimenter._ A

practice list of 14 pairs of related items was used.'to
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fam1l1ar1ze the subJects with the experimental procedure

The word pa1rs Qere presented at a ;‘sec rate via a Kodak
Carousel prOJec}gr A 1-min math computatlon task followed
as a controlg for recency effects Then ifstructions were
given to recall the response terms given the appropr1ate
stimulus terms. Eacp stimulus term was presented for 7
éecondswvia‘ rojector and the subject wrote down his/her
response onih*sheet of paper with numbered lines
correSponding to each stimulus term. The same procedure was

followed with the critical list.
*.n
ﬁ "

K . 3
is ) ‘d

B. Results and Discussion
while Qfl pairs were tested, ohly the critical pairs

for each qpndition\were included in the statistical

¥

- analysess The means and standard deviations for correct

: & &
respgnses on the critical and non-critical items are

presented in Table 7.

Tﬁere are no significang'differences among the means
forﬁthe critical items as would be expected if the traces
Qere independent of one another. The non*critical 1tems
.kshowed greater differences but as these 1tems varied
'completely from list to list, no statistical analysis was
deemed warranted. It may be noted however, that the
control list (D) items were the best recalled of the
non-critical items and tnat they did not differ in recall
fron the critical:itéms‘in the same 1ist. Non-critical

items in list C showed the poorest recall as mignt be

oy
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is presented in Table 9. Within-list response intrusion
were made by more subjects in Condition A than in the c‘f;r
conditions (Chi-Square(3)=16.19). Within-list <timulus
icﬁgpsions were made by only 1 subject in Conditfon D, while
13 out of 20 subjects in Condition A ma;:\errors of this -
type. Conditions B and C fell in between. Again,
differences in number of withiﬁ-list'stimulus intrusions
were substantial (Chi-Square(3)=15.76). While the numbers
of "no response” errors hay be considered to be markedly
different across conditions, contribution to an error type
did not reach significance (Chi-Square(3)=7.78, p<.06).
This is largely due to the fact that nearly all subjects
failed to respond to one or more, of the critical stimuli.

fhe results are certainly consistent with tho§e
predicted by an extension of Tulving's (Tulving, 1976; |
Flexser & Tulving, 1978) model. It might be added that some
people in condition A mentioned the difficulty of the task
or concurred with the experimenter during debr efing that
that particular task might be highly interferin. None of
the partfcipants in the othér conditions made ntion of the
ease or difficulty of the task. This, however, should hot
be given much weight as it may be due at least iﬁ part to
biasing by the experimenter’s debriefing or may reflect
differences in urcertainty levels generated by the list
characteristics. It is possible that the lack of _
differences in the number of errors for critical items among
the conditions is due sinpiy to the person in the more

)



Table 8
Number of Errors on Critical Items
of tEach Type for Each Condition

A ¥ c D
Within-list Response 20 6 4 3
ﬁthin-list Stimulus 16 9~ 11 1
Practice List 4 7 2 8
" Non-list Response 22 36 29 B 37
No Response ( 35 50 56 44 -
Table 9

Number of Subjects Contributing Errors
for Each Error Type and Condition

A B _*C D
Within-1ist Response 13 5 * 3 3
Within-1ist Stimulus 13 8 9 1
Practice List 4 6 2 7
Non-1ist Response 13 13 12 15

No Response 19 18 20 15

110
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equgfff given that they were unrelated within piirs. Thg
Cramer (1970) norms gave quivalent association values fog)A
and B li;f pairs. The recuil means showed a slight
ndvantage for the B list pafrs which were composed of
homograph stimuli biased toward their less frequent usage,

An error analysis performed on the critical items for
each group did indicate some differences. The number of
errors made of various types for each condition appesar in
Taple 8. As is evident from the table, far more within-1list
response errors were made in Condition A than in any of the
other conditions and that this increaée was accompanied by a
corresponding decrease in no response and non-list
responses. As well, the majority of within-list stimulusz//////
and response errors in condition A protocols were from the
corresponding'homograph pair. |

Since the number of errors of a particularktype i; not
independent of the number of errors of another type, the .
er}or distribution scores were transformed to reflec€ the
number of subjects contributing to a particulan error class.
That is, each subject Qho mgde one or ﬂgre errors of a
particular type contributed a "1" to that class.
Spec{fically; these error classes were 1) withfn-]ist
stimulds. 2) within-1list response, 3) practice list word,
4)non-1ist word, and 5) no response made. A series of
Chi-Square analyses was then performed compar{ng groubs for
each error type calculated on this basis.v The number of
subject§ from each group contributing to these error types
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Table 7
Means and Standard Deviations forvéorrect Responses
on Critical and Non<critical Pair
A B c - D
. Critical Péirs
| Mean 9.15 8.60 8.90 9.35
SO 2.13 2.52 3.26 2.35
Non-Critical Pairs ‘
Mean 6.75 7.55 4.35 9.40
SO 2.88 3.09 2.48 3.05
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difficult situation applying more effort in order to perform
as well gs someone who had an easier list. This would
explain why one might find the task difficult but still do
as well as another with an easier tasR qrowever. a
plausible alternative is that when a person in the projected
easiest condition (D) did not Know the answer, s/he either
made a random (non-1ist) guess or made no response with
little uncertainty as to‘its incorrecfness and little
.effort. When a person in the projected mos t interfering {}
condition (A) did not know the answer. s/he chose a lisb
i;:m with great uncertainty and. much effort It is probably

impossible to determine how much of each of these

‘alternatives contributes to these results. At this point,

however, it may be claimed that these data provide tentative
support for Fulving’s model of remembering as stated in ™
Tulving (1976) and in Flexser and Tulving (1978) and for the

possibility of separable episodic memory traces when h
recoding is controlled,

, : -

» .



V. General Discussion | o

It cannot be denied that retrieval uymtry plays sono _part

in the recognition failure phenomenon. In exporinnt 1. a

very low level of recognition failure was dumn}tntod in
the situation in which asylmtries naturally fa\&ored the
. recognition' situation and no /nsstxiation taskowas aployod

that wou)d reduce recognition in rLl-ution to recall - As
demonstrated in the replication of the standard Tulving

task, the natural superiority of the nount as retrieval cue ¥
is unquestionably supported. | , |

" However, retrieval asymmetry factors cannot account for

the whole recognition 'failure phenomenon. Tulving and
Thomson (1973) have already suggested that the notion of, )

dffferential strength of forward and backward associations
and it may be implied tipt differential cue efficaoy of |
s and adjectives would also be’4included) as an .
explanation for recognitton failure is sd:ject to the @ ——
reverse interpretation That is, the "backward usociation r .
sppears to be weaker than the forward association uhenever *
the takdet word is not as rejadily;r-eooonjzed as the cue’

word® (Tulving d“rrm;on, 1973, p.366). The basic view of
Bart1ing and Thampson (1977) and Rabinowitz et al. (1977)

‘has been that the target fails to be recognized becsuse it
does not implicitly retrieve the”_irout cue. Flexser and
Tulving (1978) ‘stated that none of the data to date had been
able tosdistinguish between this interpretation. and the
alternative that retrieval of the cue given the target fails -

, . N
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‘because the target is not recognized.

One may suggest that the data from the second
experiment distinguish between these iwo alternatives.
Spec1f1cally, the BAI manipulation resulted in a high level
of recognition but a low level of cued recall of the input
_cue given the target with respect to control group '
per formance. The interpretatiop given to this finding was
that re;qieval of the specific first list association was
interfered with but that the recognition task was likely
being performed without the necessity of a backward
retrieval. It would therefore become unlikely that fa1lure
of- the implicit backward retrieval can be used to explain
the recognition failure phenomenon“s1nce it is not a
necessary combonent of recognition in some situations.

The limitations on the role of assqQciation retrieval as
part of the recognition processes suggests that a
_reevaluation of the current models of recognition and recall
are in order. It seems fairly clear that Bartling and
Thompson’'s (1977) mode! of the two processes as each
involving the use of appropriate directional associations is
limited in its generality to situations h1r#ﬁch some sort
of trace discrimination (of which list discriminaf}on is one
sort) must be made. Flexser and Tulving’'s (1978)
description of Eecognition and recall as each involving
extraction of retrieval information and comparison with

" trace information, on the other hand, is so general as to be

capable of handling both types of'situatigyé but not

a
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specific enough ‘in delineation of how retrieval information
is extracted to distinguish in all cases when trace
disecrimination information is necessary to successful
remember ing. . %

~The suggestion that recall and recognition involve the
same basic Qnderlying processes has been evident throushout.
this discussion and allows for an elegant model. of memory.
However , as demonstrated by Bartling and Thompson's and
Tulving's modeis, one can become overly rigid or overly
flexible in one’s description of memory processes. The
1iterature in this field is vast and while a flexible mode]
such as Tblving’s is at a distinct advantage in handling the
abundance of memory phenomena already well-researched, one
can only infer how, the general model would deal with the
specific phenomena‘’on a post hoc basis. The researc¢h
presented here suggests that a discussion of the roles of
interference and associations in interference with respect
to recall and recognition processes in Tulving’ s general
modél is iﬁ orde:. ﬁzi

As stated previously, recall and recognition both
involve the extraction of retrieval information from the
situational cues and matching of that information to thaf”
found in the episodic trace. Interference can be associated
with one of several substages of remembering. For instance,
one could extract the wrong features, i.e., features not in °
common with those in the episodic trace. This is largel@

due to recoding of the retrieval cue such that the
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connotative meaning is changed (Light & Carter-Sobell, 1970;
Reder, Anderson, & Bjork, ‘374). It has been suggested that
in the standard recdgnition tar‘ure paradigm recognition may
fail because the cop§ cue is interpreted in relation to the
word to which it was generated,'that is, it has been recodgd
in terms of the free association task context. In cued
recall situations this might result in thé overt productirn
of a word ﬁelated to the cue but unrelat;a'to the target or
in Nno response to the cue.

| Another possible source'of interference within
Tulving’s model is that extracted features could be compared
to the wrong but similar episodic trace. (Itvshould be '
noted here that some interpretations of Tulving's modei
woéJd‘not allow this possibility due to the correct episodic
irace always being chosen for the feature matching process. )
THis explanation includes thq’agsumption that episodic
traces are not always unique and separable and may, in fact,
involve some recoding. Tulving (1976) has suggested that
dur?ng encoding one may not only incorporate elements of the
semantic memory into the trace but also elements of previous
episodic traces. Thus, it is possible that in expefiment 2
the overlaQPing elements in the two lists may have resultgd
in a second list encoding that includeq)a "first list tag",

. or even a retrieval of the first {ist encoding and some _
inclusion of a "second list tag" in a recoding of it.
Whatever the actual méntal procedure, the end result might

be the elimination of the need for trace discrimination in a -
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Eecognition situation such as that found in the BAI
condition of eXperiment 2 and an increase in interference in
a cued recall situation in which the over lapping element
serves as cue.. As a result, in this type of cued recall
situation one would expect a large number of intrusions from
the similar episodic tracesi
A finé] possibility for interference is at the
.post-ecphoric decision stage which has, until now, not been
mentioned because the models being compared largely deal
with the‘more automatic or somewhat less consciodsly
controlled retrieval processes (which Tulving (1976) has
labelled "ecphoric” processes) . Tulving (1976) suggested

. & .
that."the subject may decide after he becomes consciously

aware of the product of retrieval, that what he remembers
does not fit what he wants" (p.65). However, this
discrepancy is supposedly due to inappropriate or inadequate
initial ecphoric information (retrieval cuesz. _The
alternative‘of a conscious override of the retrfeved.product
is intuitively valid; In a standard recognition failure
parédigm, recognition ma; possib]y fail beéause the person
judges the retrieyed items as very. familiar solely due to
the fact that s/he,éxplicitly or implicitly produced them fn
- the previous association task. In the case in which -
recognition is performed on experimenter-presented items,
recognition may fail because the person had produced a
‘siﬁigar (overlapping) set of responses in the previous task

and attributes the strong familiarity to the previous task.
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The'difference between these situations is .in degree of
response alternative overlap but not necessarily the
presence or absence of situational familiarity accruing to
the targets in the recognition tasK.> Thus, changes in the
number and' similarity of alternatives in the recognition
task would produce somewhat less than major chenges in the
level of recognitioﬁ failufe,produced, but the absenCe_qf
the association task would produce a much larger decrement
in recognition failure. The diffepegge'in effect between
the exper.iment 1 and.exper1ment 2 results could in fact be
as much related to/the paostzretrieval dechqon pfocesses as
to recoding or the 1ack thereof. It has been sgggested in o~
the earlier dlscus§1on of the experiment 2 results “that the

\,———'

effect produced in the BAI cond1t1on by using a second list

rather than an association task to produce—#ﬁ erence _
R R \:;Qj—:—/,.‘ \\\\
might be explained in terms of a difference in the N

b}

attribution of the increase in familiarity due to a second
exposure to the target. '

On the whole, decision interference, as opposed to
retrieval interference, 'is problematic as an exblahation of
what may happen in remembering because it relies so Heavily
on subject strategies. The present studies do not |
distinguish between the possible sources of interference nor |
is it necessary to do so at this point. Rather, it is -
suggested here that all three sources of ihterference afe‘
possible within Tulving’s model and are suggested in a post

hoc fashion by the particular patterns of results obtained
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in the present experiments and others in the literature.
Thus, a single~model of recognition and recall processes
based on Tulvfng's general model_is possible when the
conditions which may produce inter ference such as that found
in the recognitioo failuré paradigm and its variations are
elucidated. |
The role of assoc1at1ons in this 1nter$erence is

_dependent “on the sort of assoc1atlons to which one refers.

': ,mﬁa4n\ierms of the forward and backward,assoc1at1ons discussed

, by B&rfTTQ? and Thompson (1977), it is clear fhgt these
'associatioos;are‘someiimes but not always a part of
retrieval. As demonstrated in eXperiment 2, recognition in
the BAI“condftion could not;have'required the use of
‘b;ckward associations or else the level of recognition
performance would have m1rrored that of the backward cued
recall. However, it is also clear from these same data that
backward and forward associations may and somet1mes mus t
play a role in some retr1eva1\s1tuat1ons such as the two
cued recall tasks in the first two experiments. As to-
associations’ role in interference, these reeults Qould
suggest that a competing essociation may interferefby
arfecting which features are extrhcted from the retrievei )
information (a recoding problem) or by leading to a metoﬁi//
w1th‘thelwrong episodic trage, both of which are problems in
the retrieQai ‘stage. ' .

It should be noted that Tulv1ng s general model does

not specxfy how features are extracted from the retrieval



cues. Clearly, people make use of very basic information
\\~shch as Ehe Knowledge of the nature of the task, e.g. recall
or recognition, in retrieval and it may be the case that the..
‘use of forward and backward associations gnggg appropriate
is simply a part of this feature extraction process. In
this way the two general models being discussed are‘hot
ineompatier, but Bartling and Thompson have merely been
more specific as to the mechanisms used in retrieval. As
such; forward and backward aesociat{ons may play a part in
featu}e extractien when task demands make them appropriate.
“ In terms of IAR-type associations.'these‘play an
important role in detefﬁ+%ing the types of feetures that are
extracted at retrieva] time as well as affecting theidegree_
of recoding (or accession of the-original trace) during
. storage of the second list or durfng‘product%on of the
targef ih'the free association task. One of the major
difficulties in studying retrieval processes with the
recognition failure paradigm has been the Taek of control
over the encoding of the retrieval cue.‘(Howevef; this
problem seems tqﬁheve more bearing on the nature of the
episodic encoding than on recall - recognit%on process
differences. \

An episodic encoding has been defined by Tulving (1976)
as an "item-in-context"” which‘makes use of semanfic memory
,inforhation, previous related epiSodiC’memory experiences,
and information}about the current‘context'in the encoding

process. ]his definition allows for a certaﬁn overlap
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between traces Qia tapping into common semantic memory or
ep1sod1c memory information but still allows for a certain
level of unlqueness and separab1l1ty via independent:
selection of features for encoding (and forgetting) and the
non-over lapping elements of the contexts. |

Retrieval interference between two trgces, then, should
depend on two conjoint:  factors: a large ameunt.of featural
overlep during encoding and the inability ef the specific
features extracted érom the retrieval situation to
distinguish between the two traces: If there is little
featural overlap (similarity) or if the‘extracted features
of the retrieval cue more cleseiy correspond to one rather
than the other trace, then there Will be iitt}g'or no
retrieval interference. |

In experiments 1 and 2 the extracted retrieval
information might'correspond most closely to either the
critical list presentation or fhe,seeond presentation with
little possibility for experlmenter control of the encod1ng
Experiment 3 attempted to control the retrieval encod1ng SO -
that it would more closely correspond to the critical item
but vary the ameuni of featural overlap between the fanget
end correspohding pair. As one might expeet if thie notion
of retrieval 1nterference holds, there was no increase in
interference on the cr1t1cal items as featural overlap
increased. As well, large amounts of . featural overlap .led
to more guess1ng of the familiar, related list item than

"\

when there was llttle featural overlap
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' necessary component dbviating the need for full trace
retrieval. Tulving's flexible mode! is more in keeping with
the existing data and the interpretations of Mandler (-1980)
and those presented here. The Bartling and Thompson
directional associations are almost certain to be part of
the extracted retrieval information in some cases, but the
general model does not requi}e them. In addition, Tulving's
model has been adapted to account for interference phenomena
and to euggest in what Eespecfs episodic traces may be
considered as unique and how they may interact.

On }he whole, one may claim that recall and fecognftion
prbcesses may be'described in terms of the same gener(éTJ
information extracting, matchfpg. and decision processes,
although what 'information is extrabted: what it is matched
to, and the basis for the final decision may vary from one
situation to .another, It is hoped that the current
discussion has provided useful expansions of the general
mode1 which will ‘elucidate to some extent the factors

contro]l1ng these variable quant1t1es..

t
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the missing stimulus or one of the already tested stimuli

" for recognition as the remaining untested stimulus (missing)
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it is therefore suggested that while on the surface the
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(1975),jth9 two models are addressing7different issues with
respect to cue confusion.

In summary, it is proposed that a-description of recall

- and recognition retrieval prooésses that depends on using

forward and backward a55001at1ons between cue and target is
1nsuff1¢1ent to deal with all ep1sodvc memory s1tuat10ns due

to the ‘act that trace dlscr1m1nat10n is not always a
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This two-factor description of retrieval interference
is somewhat different from that presented by Runquist
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"associations. The former, also. labelled cue confusion,,hay '
be thought of as an inability to discriminate’among the
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discrepanéy.between_Runquist’s cue confusion and the present
extracted featuré retrieval failure.

Runquiét-(1975) Tooks at cue confusion ih terms of the
ability to discriminate one cue from another without the
1adqi§iona] aspect of retrieval efficacy and tests it via a
method which does not demand original trace retrieval. The
missing item recognition (MIR) test used involves presenting
ﬁali but one of the stimulus terms in a standard

o

paired-associate test sequence and.then presenting either
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Source

CR type X Cntrl wvs FAI

Summary of Simple Effects and Contrasts

Appendix A

Testing the Aésumptiqns and Implications of

Bartling and Thompson’s (13877) Mode]

Cntrl vs FAI at CRc

Cntrl vs FAI at CRt

CR type X S(Group)

CR type X Cntrl vs BAI
Cntr1 vs BAI at CRe.

Cntrl vs BAI at CRt

CR type X S{Group)

Cntrl vs BAI at Rn

S(Group)

Cntrl vs FAI at Rn\'

S{Group)

CRc

CRe
CRe
CRc
CRc

*p<,

Vs

vs

A4

vs

Vs

Rn
Rn
Rn
Rn

Rn

01

X Group
at Cntrl
at BAI

at F[I

X S(Group)

1665.
4906 .
152.
45530.

2726.
336.
3080.
32164,

6786.
39915.
© 2073.
44150.

6705

10660.
1537.
152,
1.58

30731

SS

30

23 -
10

08

.51

23
60
10

df

.38

38

38

P '

27

1665
4906,
152,
1198.

2726.
336.
3080.
846.

6786.
1050.
2073.
1161

3352.
10660.
1537.
152
1138.

MS
.30

23
10
16

03
42
60

.85

76
23
60

.10

21

)

.39
.09

<1

.22

<1

.64

.46

78

.95
.37%
.35

<1
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Appendix B

Analysis of Variance Summary for the

Recognifion ﬁailure and Recall Failure Data

Recognition Failure

Group - 8451.
S (Group) o 2465
Pair type 26344,
Pair type X Group . 5548
Pair type X S(Group) - 88383.
Total 131194
Recall Failure

Group . N 4416,
S{Group) ’ 45122,
Pair type L 8755.
Pair type X Group . - 49,
Pair type X S(Grpu?)? 66343.
Total , 124687
*p<.01

**p<. 001

.85

SS df

15 2
85 57
03

N -

95 57

.00 119

62 2
47 57
21 .

p—y

81 2

48 57

.59 119

MS .

4225.58
43.26
26344.03
2774.43

F
97.68x**

- 16.99*x

'1550.6 °

2208.31
791.62
8755.21
24.91
1163.92

2.78

7.52%
<1
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Summary of ANOVAs Related to, the Initial Level and

Append1x C

Association Task Effects-on%RetrieVal

Source

Initial Asvmmetry (Cntrl)

Pair type

CR type

Pair type X CR type
Error (pooled)

Total

Retr1eva1 Asvmmetry Rat1os

Group(Cntrl Vs BAI)

S{Group)

Pair fype
Pair type X Group
Pair type X S(Group)

- Total
-1OR

»

. Group(Cntr1 ws FAL)
S(Group)' |
Pair type

Pair type X Group
Pair type X S(Group)

Total
*p<. 01

ss

159.61
2194.51
11257.50
43172.77
56784 .39

4545.11
19737.38
10283. 11

485. 11
17685, 78

52736.49

2.45
12522, 34
9680. 00
361.25

 31473.76

54039. 80
*x*p<. 001

df

—

76
79

38

-—

38

79

38

— e

38

79

159,
2194,
11257.

568.

4545,
519.
10283.
485,
465.

329.
9680.
361.

828
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Asymmetry
L) E
61 <t
51 3.86
50 19,86+
06

11 8.75%
40

11 22.09%x
11 1.04
42
.45 <
54

00 1%.69%
25. <1
.26



Appendix D

Summary of Simple Effects and Congrasts

Analyzing Experiment 2 Data

Group(Cntr} vé FAI)
S{Group)

CR type

CR type X Group

CR type X S(Group)

Group(Cntrl vs BAI)
S(Group) ,

- CR type ‘
CR.type:X Group

: ER type X S(Group)

Cntrl vs BAI at Rn
S(Group)
Cntr1 vs'FAI at Rn

S(Group)

"CR type.X Pair typé(Cntrl)

CR type at N-A
CR type at A-N
Error

*p<, 01

7.

ss

20

908.6

51

168.

280

88.
1408.
204,
33.
325,

45,
414,
43
487.

23
48.

.20
20
.60

26

58

56

12

.10

.64,

57

df

1
38
-1

1
38

38

.38 -

38

38

19

88.
37.
.80
80
.56

204

33.

46

10..
423
12,

23,

48,
10
.40

Ms
.20

23,
51,
168.
.38

91
20
20

20
07

26
91

83

12
40

23.
.95

sl

<1

.93
22.

78%

.38

92+

.24
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<1 - )
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Appendix E

j'.

Summary of Simple Effects

for Experiment 2 Data (continLed)

Source

Group

S(Group) |
Measure(Rn vs CRc)
Measure X Group

Rn vs CRc at FAI

Rn vs CRc at BAI \
Rn vs CRc at Cntr1
Measuré X S(Group)

" Pooled error

CR type at Cntrl
Error(within CR type)
Pair type at Cntrl

_ Error{(within Pair type)

- CR type X Pair type.
Error(within CR X Pair)

*p<. 01 -

ss df
160. 80 \ 2
- 1945.7 57
86.70 1
168.80 2
3.60 1
270.40
50.63 1
478.50 57
2423.64 114
76.05
£8.45 19
14.45  {
54.05 19
120.05 1
46. |

36 19

80.
34,
86.

.40

.60

270.

50.

.39

.26

84

21

76,
.60
.45
.84
05

e

14

120.

MS

40
14
70

40
63

05

10

10.

21.

49,

T

.36

33

05=
<1

L12%
.38

11*
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Analysis of Variance Summaries for Retrieval A;ymmetry

Apiandix F

Ratios and Second List Intrusion Errors

Source

Group(FZI vs BAI)
S(Group)

Pair type

Group X Pair type

S(Groupi X Pair type

Second List Intrusions

‘Groub(BAI vé FAIL)

S(Group)

:Pair type

Group X Pair'type

S(Grbup) X Pair type
*p<.01

T
—

" 1394,
.25

28600

616.
.45
.55

14
15411

sS

45

05

.00
40.
25
67.
29.

20

75
30

df

—_

38

38

38

38

1394,
752,
616.
14,
405.

Ms

64
15

a5
57

.00,
.06
.25
67.
7711

75

I

.04

0.00

87.22%
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